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COLLOCATING DRESS, ELECTRONIC DEVICES, AND STORAGE

MEDIA

CROSS-REFERENCE TO RELATED APPLICATIONS
The present application claims priority to Chinese Patent Application No. CN
201710458081.3, filed with the Chinese Patent Office on June 16, 2017 and entitled
"METHODS AND APPARATUS FOR RECOMMENDING COLLOCATING DRESS,
ELECTRONIC DEVICES, AND STORAGE MEDIA", which is hereby incorporated by

reference in its entirety.

TECHNICAL FIELD
Embodiments of the present disclosure relate to the technical field of image processing,
and in particular, to methods and apparatuses for recommending collocating dress, electronic

devices, and storage media.

BACKGROUND
The application of intelligent recommendation systems in e-commerce is getting more
and more attention, and when the intelligent recommendation systems provide recommendations
or collocation suggestions for users in e-commerce, the recommendations or collocation
suggestions are usually formed by searching commodities in the database according to

commodity correlations.

SUMMARY
Embodiments of the present disclosure provide collocating dress recommendation
technologies.
According to one aspect of the embodiments of the present disclosure, provided is a
method for recommending collocating dress, including:
obtaining a first dress image from an input image;
obtaining a first dress feature of the first dress image;

obtaining, based on the first dress feature, a second dress feature matching the first dress
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feature from a collocation database, the second dress feature being a dress feature of a second
dress image; and

obtaining, based on the second dress feature, a dress image identical to and/or similar to
the second dress image from a recommendation database as a collocating dress image.

According to another aspect of the embodiments of the present disclosure, provided is an
apparatus for recommending collocating dresss, including:

an image acquisition unit, configured to obtain a first dress image from an input image;

a feature acquisition unit, configured to obtain a first dress feature of the first dress
image;

a dress collocation unit, configured to obtain, based on the first dress feature, a second
dress feature matching the first dress feature from a collocation database, the second dress
feature being a dress feature of a second dress image; and

a dress recommendation unit, configured to obtain, based on the second dress feature, a
dress image identical to and/or similar to the second dress image from a recommendation
database as a collocating dress image.

According to another aspect of the embodiments of the present disclosure, provided is an
electronic device, which is provided with the apparatus for recommending collocating dress.

According to another aspect of the embodiments of the present disclosure, provided is an
electronic device, including a memory configured to store an executable instruction; and

a processor configured to communicate with the memory to execute the executable
instruction so as to complete operations of the method for recommending collocating dress as
stated above.

According to another aspect of the embodiments of the present disclosure, provided is a
computer readable storage medium, configured to store = computer-readable
instructions, where when the instructions are executed, the operations of the method for
recommending collocating dress as stated above are implemented.

Based on the methods and apparatuses for recommending collocating dress, electronic
devices, and storage media provided by the embodiments of the present disclosure, a first dress
image is obtained from an input image to achieve the purpose of automatically separating a dress
from an image, a first dress feature of the first dress image is obtained, and analysis and

collocation are carried out on the dress in the dress image based on the dress feature; a second
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dress feature matching the first dress feature is obtained from collocation data based on the first
dress feature, so that a search, based on the first dress feature, for the second dress feature having
a matching relationship with the first dress feature is achieved, where a second dress image
corresponding to the second dress feature has a collocation relationship with the first dress image
corresponding to the first dress feature; and based on the second dress feature, a dress image
identical to and/or similar to the second dress image is obtained from a recommendation
database as a collocating dress image, and a large amount of collocating dress images having
collocation relationships with the first dress image is obtained from the recommendation
database, so as to achieve the purpose of recommending a large amount of collocations to a user.
Based on the embodiment of the present embodiments, a user merely needs to provide an
image which contains a dress to obtain corresponding collocation recommendations based on
one or more dress images in the image, thereby providing at least one collocation
recommendation for each dress image, overcoming subjective errors caused by human
recommendations, and providing recommendation results for the dress images more objective
and more in accordance with user demands.

The following further describes in detail the technical solutions of the present

disclosure with reference to the accompanying drawings and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings constituting a part of the specification describe the
embodiments of the present disclosure and are intended to explain the principles of the present
disclosure together with the descriptions.

According to the following detailed descriptions, the present disclosure may be
understood more clearly with reference to the accompanying drawings.

FIG. 1 is a flowchart of one embodiment of a method for recommending collocating
dress according to the present disclosure.

FIG. 2 is a flowchart of another embodiment of a method for recommending collocating
dress according to the present disclosure.

FIG. 3 is a schematic structural diagram of one embodiment of an apparatus for
recommending collocating dress according to the present disclosure.

FIG. 4 is a schematic structural diagram of another embodiment of an apparatus for

3



recommending collocating dress according to the present disclosure.

FIG. 5 is a schematic structural diagram of yet another embodiment of an apparatus for
recommending collocating dress according to the present disclosure.

FIG. 6 is a schematic structural diagram of an electronic device according to

embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Various exemplary embodiments of the present disclosure are now described in
detail with reference to the accompanying drawings. It should be noted that, unless
otherwise stated specifically, relative arrangement of the components and operations, the
numerical expressions, and the values set forth in the embodiments are not intended to
limit the scope of the present disclosure.

In addition, it should be understood that, for ease of description, the size of each
part shown in the accompanying drawings is not drawn in actual proportion.

The following descriptions of at least one exemplary embodiment are merely
illustrative actually, and are not intended to limit the present disclosure and the
applications or uses thereof.

Technologies, methods and devices known to a person of ordinary skill in the
related art may not be discussed in detail, but such technologies, methods and devices
should be considered as a part of the specification in appropriate situations.

It should be noted that similar reference numerals and letters in the following
accompanying drawings represent similar items. Therefore, once an item is defined in an
accompanying drawing, the item does not need to be further discussed in the subsequent
accompanying drawings.

The embodiments of the present disclosure may be applied to electronic devices
such as terminal devices, computer systems, and servers, which may operate with
numerous other general-purpose or special-purpose computing system environments or
configurations. Examples of well-known terminal devices, computing systems,
environments, and/or configurations suitable for use together with the electronic devices
such as terminal devices, computer systems, and servers include, but are not limited to,
personal computer systems, server computer systems, thin clients, thick clients, handheld
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or laptop devices, microprocessor-based systems, set top boxes, programmable consumer
electronics, network personal computers, small computer systems, large computer systems,
distributed cloud computing environments that include any one of the foregoing systems, and the
like.

The electronic devices such as terminal devices, computer systems, and servers may be
described in the general context of computer system executable instructions (for example,
program modules) executed by the computer system. Generally, the program modules may
include routines, programs, target programs, components, logics, data structures, and the like for
performing specific tasks or implementing specific abstract data types. The computer
system/server may be practiced in the distributed cloud computing environments in which tasks
are performed by remote processing devices that are linked through a communications network.
In the distributed computing environments, the program modules may be located in local or
remote computing system storage media including storage devices.

FIG. 1 is a flowchart of one embodiment of a method for recommending collocating
dress according to the present disclosure. As shown in FIG. 1, the method in the present
embodiment includes the following operations.

At operation 101, a first dress image is obtained from an input image.

One first dress image, or at least two first dress images are obtained. According to one or
more embodiments of the present disclosure, the number of obtained first dress images is
determined based on the input image and the choice of a user. If the input image merely includes
one dress, merely one first dress image is obtained. If the input image includes at least two
dresses, the user may select to obtain one of the first dress images or all the first dress images.

The first dress image includes a clothing image and/or a fashion accessory image. The
clothing image includes, but not limited to, a top image, a pant image, a skirt image, and/or the
like. The fashion accessory image includes, but not limited to, a scarf image, a hat image, a shoe
image, a glove image, an accessory image, a sock image, and/or the like. The accessory image
includes, but not limited to, items for decorating human bodies, such as, for example, a necklace,
a bracelet, a ring, and an earring, and the listed items above are not used to limit the present
disclosure. The dress image mentioned in the method of the present disclosure generally refers to
items applied to the human body and having a collocation demand.

In an optional example, operation 101 may be executed by a processor by invoking a
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corresponding instruction stored in a memory, or may be executed by an image
acquisition unit 31 run by the processor.

At operation 102, a first dress feature of the first dress image is obtained.

According to one or more embodiments of the present disclosure, in order to
analyze the first dress image, the first dress feature in the image should be obtained, and
the dress feature may be obtained by using a machine algorithm in the present
embodiments. In this case, if there is merely one first dress image, the first dress feature
is obtained directly by using the machine algorithm, and if there are at least two first
dress images, at least two first dress features are obtained respectively by using the
machine algorithm.

In an optional example, operation 102 may be executed by a processor by
invoking a corresponding instruction stored in a memory, or may be executed by a feature
acquisition unit 32 run by the processor.

At operation 103, based on the first dress feature, a second dress feature matching
the first dress feature is obtained from a collocation database.

The second dress feature is a dress feature of a second dress image. The second
dress image collocates with the first dress image.

In an optional example, the operation 103 may be executed by a processor by
invoking a corresponding instruction stored in a memory, or may be executed by a dress
collocation unit 33 run by the processor.

At operation 105, based on the second dress feature, a dress image identical to
and/or similar to the second dress image is obtained from a recommendation database as
a collocating dress image.

In an optional example, the operation 105 may be executed by a processor by
invoking a corresponding instruction stored in a memory, or may be executed by a dress
recommendation unit 34 run by the processor.

Based on the method for recommending collocating dress provided by the
embodiment of the present disclosure above, a first dress image is obtained from an input
image to achieve the purpose of automatically separating a dress from an image, a first
dress feature of the first dress image is obtained, and analysis and collocation are carried

out on the dress in the dress image based on the dress feature; a second dress feature
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matching the first dress feature is obtained from collocation data based on the first dress feature,
so that a search, based on the first dress feature, for the second dress feature having a matching
relationship with the first dress feature is achieved, where a second dress image corresponding to
the second dress feature has a collocation relationship with the first dress image corresponding to
the first dress feature; and based on the second dress feature, a dress image identical to and/or
similar to the second dress image is obtained from a recommendation database as a collocating
dress image, and a large amount of collocating dress images having collocation
relationships with the first dress image is obtained from the recommendation database, so as to
achieve the purpose of recommending a large amount of collocations to a user. Based on the
embodiment of the present embodiment, a user merely needs to provide an image which contains
a dress to obtain corresponding collocation recommendations based on one or more dress images
in the image, thereby providing at least one collocation recommendation for the dress image,
overcoming subjective errors caused by human recommendations, and providing the
recommendation results for the dress images more objective and more in accordance with user
demands.

In an optional example of the embodiment of the method for recommending collocating
dress in the present disclosure above, building the collocation database includes:

obtaining at least two dress features of each of a plurality of collocation reference images
acquired; and

storing the at least two dress features corresponding to each collocation reference image
in one collocation storage entry, and storing all the collocation storage entries in the collocation
database, that is, storing the at least two dress features corresponding to each collocation
reference image in one collocation storage entry of the collocation database.

The at least two dress features in a collocation storage entry have a matching relationship,
at least two dress images in the collocation reference image have a collocation relationship, and
one same dress image may have a plurality of collocation reference images. For example, a piece
of clothing may collocate with pants, or a skirt, or other accessories. Therefore, matching via the
first dress feature and the dress features in the collocation storage entries may be accomplished at
operation 103, and when a certain collocation storage entry has a dress feature identical to or
similar to the first dress feature, the other dress feature in the collocation storage entry is the

second dress feature which collocates with the first dress feature.
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According to one or more embodiments of the present disclosure, the building of
the collocation database may be executed before operation 101.

In an optional example of the embodiment of the method for recommending
collocating dress in the present disclosure above, building the recommendation database
includes:

obtaining a dress feature corresponding to each of a plurality of dress images; and

classifying the dress images based on the dress features, and storing all the dress
images into the recommendation database according to the classification.

According to one or more embodiments of the present disclosure, the plurality of
dress images are classified based on a dress feature corresponding to each of the plurality
of dress images, and the plurality of dress images are stored into the recommendation
database according to the classification result of the plurality of dress images.

The recommendation database in the present embodiments includes the dress
images classified and stored based on the dress features, that is, the dress feature
corresponds to at least one dress image, and serves as an index for searches for the dress
images. In this case, according to one or more embodiments of the present disclosure, it
is merely required to perform matching between the second dress feature and the dress
features serving as indexes at operation 105, so as to find the dress feature identical to
and/or similar to the second dress feature, the corresponding dress image is obtained
based on the found dress feature, and the obtained dress image has a collocatable
relationship with the first dress image.

According to one or more embodiments of the present disclosure, the building of
the recommendation database may be executed before operation 101.

In an optional example of the embodiment of the method for recommending
collocating dress in the present disclosure above, operation 101 may include:

performing dress detection on the input image to obtain a position and size of the
first dress image; and

obtaining the first dress image from the input image based on a position and a size
of the first dress image.

In the present embodiments, the input image may include one or more first dress

images. In order to identify the first dress image in the input image, according to one or
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more embodiments of the present disclosure, the size and position of the first dress image is
firstly identified. Where there is a plurality of first dress images, the sizes and positions of the
first dress images are separately identified. Based on positions and sizes of the first dress images,
all the first dress images are separated from the input image, and a dress image obtained each
time is obtained based on the input image. In actual application, a user may merely want to
obtain a recommended collocation of one or more first dress images in the input image, and in
this case, a filtering approach is provided for the user. The user selects the one or more first dress
images to be used for collocation recommendation by means of filtering, and then operation is
merely carried out for the first dress image selected by the user, so that the time is saved, more
targeted recommendations are provided for the user, and subsequent filtering time is saved for
the user.

In another embodiment of the method for recommending collocating dress in the present
disclosure, based on the embodiments above, in the method of the embodiment, the first dress
feature includes at least one of a semantic dress feature or a numerical dress feature.

The semantic dress feature is used for expressing an attribute feature of the first dress
image in the form of text, and includes at least one semantic feature.

The numerical dress feature is used for expressing an attribute feature of the first dress
image with a matrix or an array.

In the present embodiments, the method for extracting the dress feature from the dress
image includes, but not limited to, establishing a convolutional neural network model in the
machine learning field, and in this case, the semantic dress feature and the numerical dress
feature are outputs of different layers of the convolutional neural network, respectively. The
semantic dress feature is obtained by converting an image by means of a computer algorithm and
taken as an attribute for describing clothing or a fashion accessory in the form of text, and may
include, but not limited to, a dress category, a pattern, a color, a material, a shape, a size, a degree
of tightness, the length, details, and/or the like. The numerical dress feature is used for
determining whether two images are similar. The numerical dress feature may include, but not
limited to, a pixel value (e.g., a numerical dress feature of a dress image is 256*256 pixels), and
mainly provides a basis for calculating the similarity between two images.

In an optional example of the embodiment of the method for recommending collocating

dress in the present disclosure, the process of obtaining a first dress feature of the first dress
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image at operation 102 includes:

obtaining a pixel matrix of the first dress image,

where the pixel matrix includes pixels of multiple positions in the first dress
image;

determining a dress feature matrix of the first dress image according to the pixel
matrix of the first dress image; and

determining the numerical dress feature of the first dress image based on the dress
feature matrix.

According to one or more embodiments of the present disclosure, a semantic tag
probability array of the first dress image is obtained according to the numerical dress
feature of the first dress image, and may include at least one semantic tag probability. The
semantic tag probability is used for representing a probability value of the first dress
image in terms of attributes.

The semantic feature of the first dress image is obtained based on the semantic tag
probability array.

In the present embodiments, the numerical dress feature is obtained based on an
end-to-end model, and may optionally include: a. inputting a pixel matrix of an image; b.
calculating a semantic tag probability array, converting the semantic tag probability array
into a semantic tag, where the semantic tag optionally includes a phrase for describing
clothing, such as "trench coat", "sweater", "vest", or "skirt", and meanwhile, calculating
respective probabilities about the possibility that the clothing is a "trench coat", a
"sweater", a "vest", a "skirt", or the like, such as adding a "trench coat" tag to a certain
component image with a corresponding feature value array [trench coat: 90%, sweater:
1%, vest: 1%, skirt: 1%, ...], where the semantic tag with the largest probability is used
herein; and c. outputting the feature value array and the obtained semantic tag.

In an optional example of the embodiment of the method for recommending
collocating dress in the present disclosure, the process of obtaining a dress feature of any
dress image at operation 102 includes:

obtaining the dress feature of the first dress image by means of a convolutional
neural network.

The method according to the present embodiments further includes:
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training an initial convolutional neural network model by using sample images in
advance to obtain the convolutional neural network, where the sample images are annotated with
a dress feature.

According to one or more embodiments of the present disclosure, the dress feature
annotated on the sample images includes at least one of a semantic dress feature or a numerical
dress feature.

In an optional example, the operation may be executed by a processor by invoking a
corresponding instruction stored in a memory, or may be executed by a pre-training unit run by
the processor.

The semantic tag probability array is obtained by means of the end-to-end model
obtained through training. The end-to-end model may include, but not limited to, a convolutional
neural network model. The end-to-end model is characterized in that model parameters required
in the process of converting the image into features are all obtained in a data-driven machine
learning process, and the parameters obtained in this process are subjected to mathematical
optimization. The semantic dress feature obtained through calculation based on the optimized
parameters has better expression effect for the dress image than the semantic dress feature
obtained with human intervention. The human intervention in the prior art includes: a program
logic designed by a human being, or parameter calculation set manually. Moreover, the huge
number of pre-stored sample images in the sample images used for training the convolutional
neural network model are usually of orders of magnitudes of hundreds of thousands, or even
millions, and the pre-stored sample images have known numerical dress features and semantic
dress features. The convolutional neural network model obtained by training the initial
convolutional neural network model with the huge number of sample images is relatively
applicable to obtaining of a dress feature of a dress image.

FIG. 2 is a flowchart of another embodiment of the method for recommending
collocating dress according to the present disclosure. Based on the embodiments above, as
shown in FIG. 2, the method in the present embodiment includes the following operations.

At operation 101, a first dress image is obtained from an input image.

The first dress image includes, but not limited to, a clothing image and/or a fashion
accessory image. The clothing image includes, but not limited to, a top image, a pant image, a

skirt image, and/or the like. The fashion accessory image includes, but not limited to, a scarf
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image, a hat image, a shoe image, a glove image, an accessory image, a sock image,
and/or the like. The accessory image includes, but not limited to, all items for decorating
human bodies, such as, for example, a necklace, a bracelet, a ring, and an earring, and the
listed items above are not used to limit the present disclosure. The dress image mentioned
in the method of the present disclosure generally refers to items applied to the human
body and having a collocation demand.

In an optional example, operation 101 may be executed by a processor by
invoking a corresponding instruction stored in a memory, or may be executed by an
image acquisition unit 31 run by the processor.

At operation 102, a first dress feature of the first dress image is obtained.

The first dress feature is extracted for carrying out analysis for the first dress
image, and the first dress feature corresponding to the first dress image may be extracted
by means of a machine algorithm, where one first dress feature may correspond to one
first dress image, for providing a basis for identification on the first dress image and
subsequent provision of the second dress image for the first dress image by means of
collocation.

In an optional example, operation 102 may be executed by a processor by
invoking a corresponding instruction stored in a memory, or may be executed by a feature
acquisition unit 32 run by the processor.

At operation 203, based on the first dress feature and dress features in at least one
collocation storage entry of a collocation database, at least one dress feature identical to
and/or similar to the first dress feature is obtained from the collocation database.

Each collocation storage entry stores at least two dress features which match each
other, and therefore, after one identical and/or similar dress feature is obtained from the
collocation storage entry, a second dress feature matching the first dress feature is
obtained.

In an optional example, operation 203 is performed by a processor by invoking a
corresponding instruction stored in a memory, or is performed by a feature identification
module 431 run by the processor.

At operation 204, the matching second dress feature is obtained from a

collocation storage entry corresponding to the at least one dress feature identical to and/or
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similar to the first dress feature.

The at least two dress features stored in the collocation storage entry have a matching
relationship, and therefore, the second dress feature collocating with the dress feature is directly
obtained based on the dress feature in the collocation storage entry.

In an optional example, operation 204 is performed by a processor by invoking a
corresponding instruction stored in a memory, or is performed by a feature acquisition module
432 run by the processor.

At operation 105, based on the second dress feature, a dress image identical to and/or
similar to the second dress image is obtained from a recommendation database as a collocating
dress image.

In an optional example, the operation 105 may be executed by a processor by invoking a
corresponding instruction stored in a memory, or may be executed by a dress recommendation
unit 34 run by the processor.

In the present embodiments, in the process of obtaining a dress feature of a reference
dress from the collocation database based on the first dress image obtained from the input image,
optionally, the first dress feature corresponding to the first dress image is obtained based on the
first dress image, and the process of obtaining the first dress feature may be implemented by
using the method provided by the embodiments above, or by using other methods to obtain a
numerical dress feature and a semantic dress feature corresponding to the first dress image. By
carrying out matching between the obtained first dress feature and dress features of all
recommended collocation images having collocation relationships stored in the collocation
database, at least one dress feature identical to and/or similar to the first dress feature is obtained,
and thus the second dress feature having a collocation relationship with the first dress feature is
obtained from the recommend collocation images having collocation relationships. In this case,
the first dress image corresponding to the first dress feature has a good collocation relationship
and effect with the dress image corresponding to the second dress feature. Therefore, a large
number of collocating dress images having good collocation effects with regard to the first dress
image may be obtained from the recommendation database based on the second dress feature.

In an optional example of the embodiment of the method for recommending collocating
dress in the present disclosure above, operation 203 may include:

obtaining distances between a numerical dress feature of the first dress feature and
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numerical dress features of the dress features in the collocation database, respectively;

selecting one or more dress features, in the collocation database, having a shortest
distance from the numerical dress feature of the first dress feature as first candidate
features; and

selecting a first candidate feature identical to the semantic dress feature of the first
dress feature as the at least one dress feature identical to and/or similar to the first dress
feature.

In the present embodiments, at least one candidate image having a relatively high
degree of similarity with the first dress image is found from the collocation database
according to a feature value array, for example, taking distances (e.g., Euclidean
distances) between the numerical dress feature of the first dress image and features
corresponding to images in the collocation database as measurement, the shorter the
distance is, the higher the degree of similarity is therebetween. Otherwise, the longer the
distance 1is, the lower the degree of similarity is therebetween. For the dress image
obtained by further filtering, according to a semantic tag, the candidate images of which
the distance-based degrees of similarity satisfy a preset condition, the dress image is at
least one dress image identical to and/or similar to the first dress image, for example, the
candidate image having the same semantic tag with a certain image passes the filtering,
and the candidate image not having the same semantic tag with the certain image is
removed by filtering.

It is impossible to determine whether two dress images are similar by means of a
single numerical dress feature, for example, for two images having the same size and
256*256 pixels, subtraction is directly carried out on pixel values at the same positions of
the two dress images, and the obtained difference value cannot reflect whether dress
images in the two images are similar, where in the difference calculation method, the
calculation is carried out according to distances, for example, Euclidean distances or
other measurements. Moreover, the purpose of the conversion to a dress feature matrix or
a numerical feature matrix is to compare whether two dress images are similar visually.
In the present embodiments, determination is performed based on a difference between
the numerical feature arrays corresponding to two dress images, and the smaller the

difference is, the more similar the visual effects are.
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In yet another embodiment of the method for recommending collocating dress in the
present disclosure, based on the embodiments above, in the method of the embodiment,
operation 105 further includes:

selecting, based on the second dress feature and the dress features of the plurality of dress
images in the recommendation database, at least one dress feature identical to and/or similar to
the second dress feature from the recommendation database; and

taking the dress image corresponding to the at least one dress feature identical to and/or
similar to the second dress feature as the collocating dress image.

In the present embodiments, the dress image corresponding to the dress feature identical
to and/or similar to the second dress feature is obtained from the recommendation database and
taken as the collocating dress image of the first dress image because the second dress feature and
the first dress feature have a collocation relationship. Therefore, the dress image corresponding
to the dress feature identical to and/or similar to the second dress feature collocates with the first
dress image.

In an optional example of the embodiment of the method for recommending collocating
dress in the present disclosure above, the selecting, based on the second dress feature and the
dress features of the plurality of dress images in the recommendation database, at least one dress
feature identical to and/or similar to the second dress feature from the recommendation database
includes:

obtaining distances between a numerical dress feature of the second dress feature and
numerical dress features of the dress images in the recommendation database, respectively;

selecting one or more dress features, in the recommendation database, having a shortest
distance from the numerical dress feature of the second dress feature as second candidate
features; and

selecting the second candidate feature identical to the semantic dress feature of the
second dress feature as the at least one dress feature identical to and/or similar to the second
dress feature.

In the present embodiments, a collocating dress identical to and/or similar to a reference
image is identified from the recommendation database based on the numerical dress feature and
the semantic dress feature, and based on the process, although the dress image having similar a

numerical dress feature to the reference dress and obtained by calculation based on a distance, is
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similar to the reference dress in the numerical dress feature, it may not be similar to the
reference dress visually and in attributes. According to one or more embodiments of the
present disclosure, in this case, by performing filtering based on the semantic dress
feature of the reference dress, a dress image having a semantic dress feature that is not
consistent with the semantic dress feature of the reference dress is deleted, so that the
obtained dress image is similar to the reference dress in the numerical dress feature and
the semantic dress feature, ensuring that the two images are similar in the visual effect.

In yet another embodiment of the method for recommending collocating dress in
the present disclosure, based on the embodiments above, in the method of the
embodiment, after operation 105, the following operations are further included:

outputting the collocating dress image; and/or

synthesizing the first dress image with the collocating dress image to obtain one
or more collocation effect images, and outputting the collocation effect images.

In an optional example, the operation may be executed by a processor by
invoking a corresponding instruction stored in a memory, or may be executed by an
output unit 55 run by the processor.

In the present embodiments, by outputting the collocating dress image and/or
outputting the collocation effect image, the collocation effect for the dress image in the
output image has a better visual effect, overcoming the defect of a recommendation
method in the prior art being unable to directly reflect a visual collocation effect. A
combined image having a visual collocation effect is directly outputted, and a user is able
to view the collocation effect more directly.

In an optional example of the embodiments of the method for recommending
collocating dress in the present disclosure as stated above, the collocating dress image is
outputted, and/or when the collocation effect image is outputted, related feature
information of the collocation dress is further outputted.

The related feature information is used for at least one of: describing part of
features of the collocating dress different from other dresses, or used for describing the
collocation effect of the dress corresponding to the first dress image, for example,
outputting the brand and dress category of the collocating dress, and/or outputting

information such as a score value for collocation with the first dress image.
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The method for recommending collocating dress in the present embodiments is executed
by any appropriate device having data processing capability, including, but not limited to, a PC
machine.

Any method provided by the embodiments of the present disclosure is executed by any
appropriate device having data processing capability, including, but not limited to, a terminal
device and a server. Alternatively, any method provided in the embodiments of the present
disclosure is executed by a processor, for example, any method mentioned in the embodiments of
the present disclosure is executed by the processor by invoking a corresponding instruction
stored in a memory. Details are not described below again.

A person of ordinary skill in the art may understand that: all or some operations of
implementing the forgoing embodiments of the method may be achieved by a program by
instructing related hardware; the foregoing program may be stored in a computer-readable
storage medium; when the program is executed, operations including the foregoing embodiments
of the method are performed; moreover, the foregoing storage medium includes various media
capable of storing program codes such as an ROM, an RAM, a magnetic disk, or an optical disk.

FIG. 3 is a schematic structural diagram of one embodiment of an apparatus for
recommending collocating dress according to the present disclosure. The apparatus of this
embodiment is used for implementing the foregoing method embodiments of the present
disclosure. As shown in FIG. 3, the apparatus of this embodiment includes the following
components.

An image acquisition unit 31 is configured to obtain a first dress image from an input
image.

One first dress image, or at least two first dress images are obtained. According to one or
more embodiments of the present disclosure, the number of obtained first dress images is
determined based on the input image and the choice of a user. If the input image merely includes
one dress, merely one first dress image is obtained. If the input image includes at least two
dresses, the user may select to obtain one of the first dress images or all the first dress images.

The first dress image includes a clothing image and/or a fashion accessory image. The
clothing image includes, but not limited to, a top image, a pant image, a skirt image, and/or the
like. The fashion accessory image includes, but not limited to, a scarf image, a hat image, a shoe

image, a glove image, an accessory image, a sock image, and/or the like. The accessory image
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includes, but not limited to, items for decorating human bodies, such as, for example, a
necklace, a bracelet, a ring, and an earring, and the listed items above are not used to
limit the present disclosure. The dress image mentioned in the method of the present
disclosure generally refers to items applied to the human body and having a collocation
demand.

A feature acquisition unit 32 is configured to obtain a first dress feature of the first
dress image.

According to one or more embodiments of the present disclosure, in order to
analyze the first dress image, the first dress feature in the image should be obtained, and
the dress feature may be obtained by using a machine algorithm in the present
embodiments. In this case, if there is merely one first dress image, the first dress feature
is obtained directly by using the machine algorithm, and if there are at least two first
dress images, at least two first dress features are obtained respectively by using the
machine algorithm.

A dress collocation unit 33 is configured to obtain, based on the first dress feature,
a second dress feature matching the first dress feature from a collocation database.

The second dress feature is a dress feature of a second dress image. According to
one or more embodiments of the present disclosure, the second dress image
collocates with the first dress image.

A dress recommendation unit 34 is configured to obtain, based on the second
dress feature, a dress image identical to and/or similar to the second dress image from a
recommendation database as a collocating dress image.

Based on the apparatus for recommending collocating dress provided by the
embodiment of the present disclosure above, a first dress image is obtained from an input
image to achieve the purpose of automatically separating a dress from an image, a first
dress feature of the first dress image is obtained, and analysis and collocation are carried
out on the dress in the dress image based on the dress feature; a second dress feature
matching the first dress feature is obtained from collocation data based on the first dress
feature, so that a search, based on the first dress feature, for the second dress feature
having a matching relationship with the first dress feature is achieved, where a second

dress image corresponding to the second dress feature has a collocation relationship with
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the first dress image corresponding to the first dress feature; and based on the second dress
feature, a dress image identical to and/or similar to the second dress image is obtained from a
recommendation database as a collocating dress image, and a large amount of collocating dress
images having collocation relationships with the first dress image is obtained from the
recommendation database, so as to achieve the purpose of recommending a large amount of
collocations to a user. Based on the embodiment of the present embodiment, a user merely needs
to provide an image which contains a dress to obtain corresponding collocation
recommendations based on one or more dress images in the image, thereby providing at least one
collocation recommendation for the dress image, overcoming subjective errors caused by human
recommendations, and providing the recommendation results for the dress images more
objective and more in accordance with user demands.

In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the collocation data is configured to store
multiple collocation storage entries obtained based on the acquired multiple collocation reference
images, and each collocation storage entry has at least two dress features corresponding to
multiple collocation reference images. The at least two dress features are obtained based on the
collocation reference images acquired. The at least two dress features in the collocation storage
entry have a matching relationship.

In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the recommendation database is configured to
classify and store the acquired multiple dress images, the plurality of dress images being
classified according to the dress features corresponding to the dress images.

In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the image acquisition unit 31 includes:

a detection module, configured to perform dress detection on the input image to obtain a
position and a size of the first dress image; and

an acquisition module, configured to obtain the first dress image from the input image
based on the position and size of the first dress image.

In another embodiment of the apparatus for recommending collocating dress in the
present disclosure, based on the embodiments above, in the apparatus of the embodiment, the

first dress feature includes at least one of a semantic dress feature or a numerical dress feature.
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The semantic dress feature is used for expressing an attribute feature of the first
dress image in the form of text.

The numerical dress feature is used for expressing an attribute feature of the first
dress image with a matrix or an array.

In the present embodiments, the mode for extracting the dress feature from the
dress image includes, but not limited to, establishing a convolutional neural network
model in the machine learning field, and in this case, the semantic dress feature and the
numerical dress feature are outputs of different layers of the convolutional neural
network, respectively. The semantic dress feature is obtained by converting an image by
means of a computer algorithm and taken as an attribute for describing clothing or a
fashion accessory in the form of text, and may include, but not limited to, a dress
category, a pattern, a color, a material, a shape, a size, a degree of tightness, the length,
details, and/or the like. The numerical dress feature is used for determining whether two
images are similar. The numerical dress feature may include, but not limited to, a pixel
value (e.g., a numerical dress feature of a dress image is 256*256 pixels), and mainly
provides a basis for calculating the similarity between two images.

In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the feature acquisition unit 32 includes:

a pixel acquisition module, configured to obtain a pixel matrix of the first dress
image, where the pixel matrix includes pixels of multiple positions in the dress image;
and

a feature calculation module, configured to determine a dress feature matrix of the
dress image according to the pixel matrix of the first dress image, and determine the
numerical dress feature of the first dress image based on the dress feature matrix.

According to one or more embodiments of the present disclosure, the feature
acquisition unit 32 further includes: a semantic acquisition module, configured to obtain a
semantic tag probability array of the first dress image. The semantic tag probability array
may include at least one semantic tag probability. The semantic tag probability is used for
representing a probability value of the first dress image in terms of specific attributes.
The semantic dress feature of the first dress image is obtained based on the semantic tag

probability array.
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In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the feature acquisition unit 32 is configured to
obtain the dress feature of the first dress image by means of the convolutional neural network.

The apparatus of the present embodiments further includes: a pre-training unit,
configured to train an initial convolutional neural network model by using sample images in
advance to obtain a convolutional neural network, where the sample images are annotated with at
least one of a semantic dress feature or a numerical dress feature.

According to one or more embodiments of the present disclosure, the dress feature
annotated on the sample images includes at least one of a semantic dress feature or a numerical
dress feature.

FIG. 4 is a schematic structural diagram of another embodiment of an apparatus for
recommending collocating dress according to the present disclosure. Based on the embodiments
above, as shown in FIG. 4, the apparatus in the present embodiment includes the following
components.

An image acquisition unit 31 is configured to obtain a first dress image from an input
image.

One first dress image, or at least two first dress images are obtained. According to one or
more embodiments of the present disclosure, the number of obtained first dress images is
determined based on the input image and the choice of a user. If the input image merely includes
one dress, merely one first dress image is obtained. If the input image includes at least two
dresses, the user may select to obtain one of the first dress images or all the first dress images.

The first dress image includes a clothing image and/or a fashion accessory image. The
clothing image includes, but not limited to, a top image, a pant image, a skirt image, and/or the
like. The fashion accessory image includes, but not limited to, a scarf image, a hat image, a shoe
image, a glove image, an accessory image, a sock image, and/or the like. The accessory image
includes, but not limited to, items for decorating human bodies, such as, for example, a necklace,
a bracelet, a ring, and an earring, and the listed items above are not used to limit the present
disclosure. The dress image mentioned in the method of the present disclosure generally refers to
items applied to the human body and having a collocation demand.

A feature acquisition unit 32 is configured to obtain a first dress feature of the first dress

image.
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According to one or more embodiments of the present disclosure, in order to
analyze the first dress image, the first dress feature in the image should be obtained, and
the dress feature may be obtained by using a machine algorithm in the present
embodiments. In this case, if there is merely one first dress image, the first dress feature
is obtained directly by using the machine algorithm, and if there are at least two first
dress images, at least two first dress features are obtained respectively by using the
machine algorithm.

The dress collocation unit 33 includes the following components.

A feature identification module 431 is configured to obtain, based on the first
dress feature and dress features in at least one collocation storage entry of a collocation
database, at least one dress feature identical to and/or similar to the first dress feature
from the collocation database.

Each collocation storage entry stores at least two dress features which match each
other, and therefore, after one identical and/or similar dress feature is obtained from the
collocation storage entry, a second dress feature matching the first dress feature is
obtained.

A feature acquisition module 432 is configured to obtain the matching second
dress feature from a collocation storage entry corresponding to the at least one dress
feature identical to and/or similar to the first dress feature

The at least two dress features stored in the collocation storage entry have a
matching relationship, and therefore, the second dress feature collocating with the dress
feature is directly obtained based on the dress feature in the collocation storage entry.

A dress recommendation unit 34 is configured to obtain, based on the second
dress feature, a dress image identical to and/or similar to the second dress image from a
recommendation database as a collocating dress image.

In the present embodiments, in the process of obtaining a dress feature of a
reference dress from the collocation database based on the first dress image obtained
from the input image, optionally, the first dress feature corresponding to the first dress
image is obtained based on the first dress image, and the process of obtaining the first
dress feature may be implemented by using the method provided by the embodiments

above, or by using other methods to obtain a numerical dress feature and a semantic dress
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feature corresponding to the first dress image. By carrying out matching between the obtained
first dress feature and dress features of all recommended collocation images having collocation
relationships stored in the collocation database, at least one dress feature identical to and/or
similar to the first dress feature is obtained, and thus the second dress feature having a
collocation relationship with the first dress feature is obtained from the recommend collocation
images having collocation relationships. In this case, the first dress image corresponding to the
first dress feature has a good collocation relationship and effect with the dress image
corresponding to the second dress feature. Therefore, a large number of collocating dress images
having good collocation effects with regard to the first dress image may be obtained from the
recommendation database based on the second dress feature.

In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the feature identification module 431 includes:

a distance calculation module, configured to obtain distances between a numerical dress
feature of the first dress feature and numerical dress features of the dress features in the
collocation database, respectively;

a candidate acquisition module, configured to select one or more dress features, in the
collocation database, having a shortest distance from the numerical dress feature of the first dress
feature as first candidate features; and

a semantic identification module, configured to select a first candidate feature identical to
the semantic dress feature of the first dress feature as the at least one dress feature identical to
and/or similar to the first dress feature.

In yet another embodiment of the apparatus for recommending collocating dress in the
present disclosure, based on the embodiments above, in the apparatus of the embodiment, the
dress recommendation unit 34 is further configured to select, based on the second dress feature
and the dress features of the plurality of dress images in the recommendation database, at least
one dress feature identical to and/or similar to the second dress feature from the recommendation
database; and take the dress image corresponding to the at least one dress feature identical to
and/or similar to the second dress feature as the collocating dress image.

In the present embodiments, the dress image corresponding to the dress feature identical
to and/or similar to the second dress feature is obtained from the recommendation database and

taken as the collocating dress image of the first dress image because the second dress feature and
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the first dress feature have a collocation relationship. Therefore, the dress image
corresponding to the dress feature identical to and/or similar to the second dress feature
collocates with the first dress image.

In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the dress recommendation unit 34
includes:

a distance acquisition module, configured to obtain distances between a numerical
dress feature of the second dress feature and numerical dress features of the dress images
in the recommendation database, respectively;

a distance selection module, configured to select one or more dress features, in the
recommendation database, having a shortest distance from the numerical dress feature of
the second dress feature as second candidate features; and

a collocation acquisition module, configured to select the second candidate
feature identical to the semantic dress feature of the second dress feature as the at least
one dress feature identical to and/or similar to the second dress feature.

FIG. 5 is a schematic structural diagram of yet another embodiment of an
apparatus for recommending collocating dress according to the present disclosure. Based
on the embodiments above, the apparatus of the embodiment further includes:

an output unit 55, configured to output a collocating dress image; and/or

synthesize the first dress image with the collocating dress image to obtain one or
more collocation effect images, and outputting the collocation effect images.

In the present embodiments, by outputting the collocating dress image and/or
outputting the collocation effect image, the collocation effect for the dress image in the
output image has a better visual effect, overcoming the defect of a recommendation
method in the prior art being unable to directly reflect a visual collocation effect. A
combined image having a visual collocation effect is directly outputted, and a user is able
to view the collocation effect more directly.

In an optional example of the embodiment of the apparatus for recommending
collocating dress in the present disclosure above, the further output 55 is further
configured to output related feature information of the collocation dress.

The related feature information is used for identifying part of features of the
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collocating dress different from other dresses, and/or used for identifying the collocation effect
of the dress corresponding to the first dress image.

According to another aspect of the embodiments of the present disclosure, provided is an
electronic device, which is provided with the apparatus for recommending collocating dress
according to any one of the embodiments of the present disclosure as stated above.

According to another aspect of the embodiments of the present disclosure, provided is an
electronic device, including a memory configured to store an executable instruction; and

a processor configured to communicate with the memory to execute the executable
instruction so as to complete operations of the method for recommending collocating dress
according to any one of the embodiments of the present disclosure as stated above.

According to another aspect of the embodiments of the present disclosure, provided is a
computer readable storage medium, configured to store  computer-readable
instructions, where when the instructions are executed, the operations in any one of the
embodiments of the method for recommending collocating dress in the present disclosure as
stated above are implemented.

The embodiments of the present disclosure further provide an electronic device which,
for example, is a mobile terminal, a Personal Computer (PC), a tablet computer, a server, or the
like. Referring to FIG. 6 below, a schematic structural diagram of an electronic device
600, which may be a terminal device or a server, suitable for implementing an embodiment of
the present disclosure is shown. As shown in FIG. 6, the computer system 600 includes one or
more processors, a communication section, and the like. The one or more processors are, for
example, one or more Central Processing Units (CPUs) 601 and/or one or more Graphic
Processing Units (GPUs) 613, and the processors may execute appropriate actions and
processing according to executable instructions stored in a Read-Only Memory (ROM) 602 or
executable instructions loaded from a storage part 608 to a Random Access Memory (RAM) 603.
The communication part 612 may include, but is not limited to, a network card. The network
card may include, but is not limited to, an IB network card.

The processor may communicate with the ROM 602 and/or the RAM 603 to execute
executable instructions, is connected to the communication part 612 by means of a bus 604, and
communicates with other target devices by means of the communication part 612, so as to

complete corresponding operations of any of the methods provided by the embodiments of the
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present disclosure, for example, a first dress image is obtained from an input image; a
first dress feature of the first dress image is obtained; based on the first dress feature, a
second dress feature matching the first dress feature is obtained from a collocation
database, the second dress feature being a dress feature of a second dress image
collocating with the first dress image; and based on the second dress feature, a dress
image identical to and/or similar to the second dress image is obtained from a
recommendation database as a collocating dress image.

In addition, the RAM 603 further stores various programs and data required for
operations of the apparatus. The CPU 601, the ROM 602, and the RAM 603 are
connected to each other by means of the bus 604. In the presence of the RAM 603, the
ROM 602 is an optional module. The RAM 603 stores executable instructions, or writes
the executable instructions into the ROM 602 during running, where the executable
instructions cause the CPU 601 to execute corresponding operations of the foregoing
communication method. An input/output (I/O) interface 605 is also connected to the bus
604. The communication portion 612 may be integrated, or may be configured to have a
plurality of sub-modules (for example, a plurality of IB network cards) connected to the
bus.

The following components are connected to the I/O interface 605: an input
section 606 including a keyboard, a mouse, or the like; an output section 607 including a
Cathode-Ray Tube (CRT), a Liquid Crystal Display (LCD), a speaker, or the like; the
storage section 608 including a hard disk, or the like; and a communication part 609 of a
network interface card including an LAN card, a modem, or the like. The communication
section 609 performs communication processing via a network such as the Internet. A
drive 610 is also connected to the I/O interface 605 according to requirements. A
removable medium 611 such as a magnetic disk, an optical disk, a magneto-optical disk,
a semiconductor memory or the like is mounted on the drive 610 according to
requirements, so that a computer program read from the removable medium is installed
on the storage section 608 according to requirements.

It should be noted that the architecture illustrated in FIG. 6 is merely an optional
implementation mode. During optional practice, the number and types of the components

in FIG. 6 are selected, decreased, increased, or replaced according to actual
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requirements. Different functional components are separated or integrated or the like. For
example, the GPU 613 and the CPU 601 are separated, or the GPU 613 is integrated on the CPU
601, and the communication part are separated from or integrated on the CPU 601 or the GPU
613 or the like. These alternative implementations all fall within the scope of protection of the
present disclosure.

Particularly, a process described above with reference to a flowchart according to the
embodiments of the present disclosure is implemented as a computer software program. For
example, an embodiment of the present disclosure includes a computer program product. The
computer program product includes a computer program tangibly included in a machine-readable
medium. The computer program includes a program code for executing a method shown in the
flowchart. The program code may include corresponding instructions for correspondingly
executing operations of the method provided by the embodiments of the present disclosure, for
example, a first dress image is obtained from an input image; a first dress feature of the first
dress image is obtained; based on the first dress feature, a second dress feature matching the first
dress feature is obtained from a collocation database, the second dress feature being a dress
feature of a second dress image collocating with the first dress image; and based on the second
dress feature, a dress image identical to and/or similar to the second dress image is obtained from
a recommendation database as a collocating dress image. In such embodiment, the computer
program is downloaded and installed from the network through the communication section 609,
and/or is installed from the removable medium 611. The computer program, when being
executed by the CPU 601, executes the foregoing functions defined in the methods of the present
disclosure.

The embodiments in the specification are all described in a progressive manner, for same
or similar parts in the embodiments, refer to these embodiments, and each embodiment focuses
on a difference from other embodiments. The system embodiments correspond to the method
embodiments substantially and therefore are only described briefly, and for the associated part,
refer to the descriptions of the method embodiments.

The methods and apparatuses in the present disclosure may be implemented in many
manners. For example, the methods and apparatuses in the present disclosure may be
implemented with software, hardware, firmware, or any combination of software, hardware, and

firmware. The foregoing specific sequence of operations of the method is merely for description,
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and unless otherwise stated particularly, is not intended to limit the operations of the
method in the present disclosure. In addition, in some embodiments, the present
disclosure is also implemented as programs recorded in a recording medium. The
programs include machine-readable instructions for implementing the methods according
to the present disclosure. Therefore, the present disclosure further covers the recording
medium storing the programs for performing the methods according to the present
disclosure.

The descriptions of the present disclosure are provided for the purpose of
examples and description, and are not intended to be exhaustive or limit the present
disclosure to the disclosed form. Many modifications and changes are obvious to persons
of ordinary skill in the art. The embodiments are selected and described to better describe
a principle and an actual application of the present disclosure, and to make persons of
ordinary skill in the art understand the present disclosure, so as to design various

embodiments with various modifications applicable to particular use.
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CLAIMS

1. A method for recommending collocating dress, comprising:

obtaining a first dress image from an input image;

obtaining a first dress feature of the first dress image;

obtaining, based on the first dress feature, a second dress feature matching the first dress
feature from a collocation database, the second dress feature being a dress feature of a second dress
image; and

obtaining, based on the second dress feature, a dress image identical to and/or similar to the

second dress image from a recommendation database as a collocating dress image.

2. The method according to claim 1, further comprising: before the obtaining a first dress image from
an input image,

obtaining at least two dress features of each of a plurality of collocation reference images
acquired; and

storing the at least two dress features corresponding to each collocation reference image in
one collocation storage entry of the collocation database, wherein the at least two dress features in

each collocation storage entry have a matching relationship.

3. The method according to claim 1 or 2, further comprising: before the obtaining a first dress image
from an input image,
obtaining a dress feature corresponding to each of a plurality of dress images acquired; and
classifying the plurality of dress images based on the dress feature corresponding to each of
the plurality of dress images, and storing the plurality of dress images into the recommendation

database according to a classification result of the plurality of dress images.

4. The method according to any one of claims 1 to 3, wherein the obtaining a first dress image from
an input image comprises:
performing dress detection on the input image to obtain a position and a size of the first dress

image; and
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obtaining the first dress image from the input image based on the position and size of

the first dress image.

5. The method according to any one of claims 1 to 4, wherein the first dress feature comprises at least
one of a semantic dress feature or a numerical dress feature;

the semantic dress feature being used for expressing an attribute feature of the first
dress image in form of text, and

the numerical dress feature being used for expressing the attribute feature of the first

dress image with a matrix or an array.

6. The method according to claim 5, wherein the obtaining a first dress feature of the first dress
image comprises:

obtaining a pixel matrix of the first dress image, wherein the pixel matrix comprises
pixels of multiple positions in the first dress image;

determining a dress feature matrix of the first dress image according to the pixel
matrix of the first dress image; and

determining the numerical dress feature of the first dress image based on the dress

feature matrix.

7. The method according to claim 5 or 6, wherein the obtaining a first dress feature of the first dress
image comprises:

obtaining a semantic tag probability array of the first dress image, wherein the
semantic tag probability array comprises at least one semantic tag probability, and the
semantic tag probability is used for representing a probability value of the first dress image in
terms of attributes; and

obtaining the semantic dress feature of the first dress image based on the semantic tag

probability array.

8. The method according to any one of claims 1 to 7, wherein the obtaining a first dress feature of the
first dress image comprises:
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obtaining the dress feature of the first dress image by means of a convolutional neural
network; and

wherein the method further comprises:

training an initial convolutional neural network model by using sample images in advance, to
obtain the convolutional neural network, wherein the sample images are annotated with a dress

feature.

9. The method according to any one of claims 1 to 8, wherein the obtaining, based on the first dress
feature, a second dress feature matching the first dress feature from a collocation database comprises:
obtaining, based on the first dress feature and a dress feature in at least one collocation
storage entry of the collocation database, at least one dress feature identical to and/or similar to the
first dress feature from the collocation database; and
obtaining the matching second dress feature from a collocation storage entry corresponding to

the at least one dress feature identical to and/or similar to the first dress feature.

10. The method according to claim 9, wherein the obtaining, based on the first dress feature and
dress features in at least one collocation storage entry of the collocation database, at least one dress
feature identical to and/or similar to the first dress feature from the collocation database comprises:

obtaining distances between a numerical dress feature of the first dress feature and numerical
dress features of the dress features in the collocation database, respectively;

selecting one or more dress features, in the collocation database, having a shortest distance
from the numerical dress feature of the first dress feature as first candidate features; and

selecting a first candidate feature identical to the semantic dress feature of the first dress

feature as the at least one dress feature identical to and/or similar to the first dress feature.

11. The method according to any one of claims 1 to 10, wherein the obtaining, based on the second
dress feature, a dress image identical to and/or similar to the second dress image from a
recommendation database as a collocating dress image comprises:

selecting, based on the second dress feature and the dress features of the plurality of dress
images in the recommendation database, at least one dress feature identical to and/or similar to the
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second dress feature from the recommendation database; and
taking the dress image corresponding to the at least one dress feature identical to

and/or similar to the second dress feature as the collocating dress image.

12. The method according to claim 11, wherein the selecting, based on the second dress feature and
dress features of the plurality of dress images in the recommendation database, at least one dress
feature identical to and/or similar to the second dress feature from the recommendation database
comprises:

obtaining distances between a numerical dress feature of the second dress feature and
numerical dress features of the plurality of dress images in the recommendation database,
respectively;

selecting one or more dress features, in the recommendation database, having a
shortest distance from the numerical dress feature of the second dress feature as second
candidate features; and

selecting the second candidate feature identical to the semantic dress feature of the
second dress feature as the at least one dress feature identical to and/or similar to the second

dress feature.

13. The method according to any one of claims 1 to 12, further comprising: after the obtaining a
dress image identical to and/or similar to the second dress image from a recommendation database as
a collocating dress image,

outputting the collocating dress image; and/or

synthesizing the first dress image with the collocating dress image to obtain one or

more collocation effect images, and outputting the collocation effect images.

14. The method according to claim 13, further comprising:

outputting related feature information of a collocating dress, wherein the related
feature information is used for at least one of: describing at least part of features of the
collocating dress different from other dresses, or used for describing the collocation effect of
the collocating dress and the dress corresponding to the first dress image.
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15. An apparatus for recommending collocating dress, comprising:

an image acquisition unit, configured to obtain a first dress image from an input image;

a feature acquisition unit, configured to obtain a first dress feature of the first dress image;

a dress collocation unit, configured to obtain, based on the first dress feature, a second dress
feature matching the first dress feature from a collocation database, the second dress feature being a
dress feature of a second dress image; and

a dress recommendation unit, configured to obtain, based on the second dress feature, a dress
image identical to and/or similar to the second dress image from a recommendation database as a

collocating dress image.

16. The apparatus according to claim 15, wherein the collocation data is configured to store multiple
collocation storage entries obtained based on a plurality of collocation reference images acquired,
and each collocation storage entry has at least two dress features corresponding to the plurality of
collocation reference images; the at least two dress features are obtained based on the collocation
reference images acquired; and the at least two dress features in each collocation storage entry have a

matching relationship.

17. The apparatus according to claim 15 or 16, wherein the recommendation database is configured
to classify and store a plurality of dress images acquired, the plurality of dress images being

classified according to the dress features corresponding to the dress images.

18. The apparatus according to any one of claims 15 to 17, wherein the image acquisition unit
comprises:

a detection module, configured to perform dress detection on the input image to obtain a
position and a size of the first dress image; and

an acquisition module, configured to obtain the first dress image from the input image based

on the position and size of the first dress image.

19. The apparatus according to any one of claims 15 to 18, wherein the first dress feature comprises
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at least one of a semantic dress feature or a numerical dress feature;

the semantic dress feature being used for expressing an attribute feature of the first
dress image in the form of text, and

the numerical dress feature being used for expressing the attribute feature of the first

dress image with a matrix or an array.

20. The apparatus according to claim 19, wherein the feature acquisition unit comprises:

a pixel acquisition module, configured to obtain a pixel matrix of the first dress
image, wherein the pixel matrix comprises pixels of multiple positions in the dress image;
and

a feature calculation module, configured to determine a dress feature matrix of the
dress image according to the pixel matrix of the first dress image, and determine the

numerical dress feature of the first dress image based on the dress feature matrix.

21. The apparatus according to claim 19 or 20, wherein the feature acquisition unit further comprises:
a semantic acquisition module, configured to obtain a semantic tag probability array

of the first dress image, wherein the semantic tag probability array comprises at least one

semantic tag probability, and the semantic tag probability is used for representing a

probability value of the first dress image in terms of attributes; and to obtain the semantic

dress feature of the first dress image based on the semantic tag probability array.

22. The apparatus according to any one of claims 15 to 22, wherein the feature acquisition unit is
specifically configured to obtain the dress feature of the first dress image by means of a
convolutional neural network;

the apparatus further comprises a pre-training unit, configured to train an initial
convolutional neural network model by using sample images in advance to obtain the

convolutional neural network, wherein the sample images are annotated with a dress feature.

23. The apparatus according to any one of claims 15 to 22, wherein the dress collocation unit
comprises:
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a feature identification module, configured to obtain, based on the first dress feature and dress
features in at least one collocation storage entry of the collocation database, at least one dress feature
identical to and/or similar to the first dress feature from the collocation database; and

a feature acquisition module, configured to obtain the matching second dress feature from a
collocation storage entry corresponding to the at least one dress feature identical to and/or similar to

the first dress feature.

24. The apparatus according to claim 23, wherein the feature identification module comprises:

a distance calculation module, configured to obtain distances between a numerical dress
feature of the first dress feature and numerical dress features of the dress features in the collocation
database, respectively;

a candidate acquisition module, configured to select one or more dress features, in the
collocation database, having a shortest distance from the numerical dress feature of the first dress
feature as first candidate features; and

a semantic identification module, configured to select a first candidate feature identical to the
semantic dress feature of the first dress feature as the at least one dress feature identical to and/or

similar to the first dress feature.

25. The apparatus according to any one of claims 15 to 24, wherein the dress recommendation unit is
specifically configured to select, based on the second dress feature and the dress features of the
plurality of dress images in the recommendation database, at least one dress feature identical to
and/or similar to the second dress feature from the recommendation database, and take the dress
image corresponding to the at least one dress feature identical to and/or similar to the second dress

feature as the collocating dress image.

26. The apparatus according to claim 25, wherein the dress recommendation unit comprises:

a distance acquisition module, configured to obtain distances between a numerical dress
feature of the second dress feature and numerical dress features of the plurality of dress images in the
recommendation database, respectively;

a distance selection module, configured to select one or more dress features, in the
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recommendation database, having a shortest distance from the numerical dress feature of the
second dress feature as second candidate features; and

a collocation acquisition module, configured to select the second candidate feature
identical to the semantic dress feature of the second dress feature as the at least one dress

feature identical to and/or similar to the second dress feature.

27. The apparatus according to any one of claims 15 to 26, further comprising:
an output unit, configured to output the collocating dress image; and/or synthesize the
first dress image with the collocating dress image to obtain one or more collocation effect

images, and output the collocation effect images.

28. The apparatus according to claim 27, wherein the output unit is further configured to output
related feature information of a collocating dress, wherein the related feature information is used for
describing at least one of: at least part of features of the collocating dress different from other
dresses, or used for describing the collocation effect of the collocating dress and the dress

corresponding to the first dress image.

29. An electronic device provided with the apparatus for recommending collocating dress according

to any one of claims 15 to 28.

30. An electronic device, comprising: a memory configured to store executable instructions; and
a processor, configured to communicate with the memory to execute the executable
instructions so as to complete operations of the method for recommending collocating dress

according to any one of claims 1 to 14.

31. A computer-readable storage medium configured to store computer-readable

instructions, wherein when the instructions are executed, operations of the method for recommending

collocating dress according to any one of claims 1 to 14 are implemented.
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