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(57) ABSTRACT

The disclosure discloses an object comparison method and
apparatus, relating to the technical field of computers. One
specific implementation mode of the method comprises:
acquiring, in response to a selection operation of at least two
objects in an object list, corresponding object information
according to identifiers of the at least two objects; perform-
ing, on the basis of each object information, three-dimen-
sional model information rendering to obtain three-dimen-
sional model information of each of the objects; and
receiving image information of a real scenario to construct
three-dimensional reconstruction information of the real
scenario, and superimposing the three-dimensional model
information of each of the objects onto the three-dimen-
sional reconstruction information for display and compari-
son. The implementation mode enables a user, when select-
ing objects, to perform an intuitive comparison on the basis
of the three-dimensional model information of the objects in
addition to knowing the objects on the basis of the basic
information thereof; so as to give the user an intuitive feeling
and improve the efficiency of object recommendation.
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OBJECT COMPARISON METHOD, AND
DEVICE

TECHNICAL FIELD

[0001] The disclosure relates to the technical field of
computers, and in particular relates to an object comparison
method and apparatus.

BACKGROUND

[0002] At present, comparisons of objects, especially 3C
products, furniture, automobiles, and the like, on e-com-
merce websites or in APP shopping, are mainly simple
comparisons of pictures and basic parameter information,
and the three-dimensional shapes of the objects are usually
imagined by users, lacking intuitive comparisons of real
objects.

SUMMARY

[0003] In view of this, an embodiment of the disclosure
provides an object comparison method and apparatus, which
can at least solve the problem that there is a lack of an
intuitive, multi-angle and multi-environment comparison of
objects of the same type in the prior art.

[0004] In order to achieve the aforesaid object, according
to one aspect of the embodiment of the disclosure, an object
comparison method is provided, the method comprising:
acquiring, in response to a selection operation of at least two
objects in an object list, corresponding object information
according to identifiers of the at least two objects; perform-
ing, on the basis of each object information, three-dimen-
sional model information rendering to obtain three-dimen-
sional model information of each of the objects; and
receiving image information of a real scenario to construct
three-dimensional reconstruction information of the real
scenario, and superimposing the three-dimensional model
information of each of the objects onto the three-dimen-
sional reconstruction information for display and compari-
son.

[0005] Optionally, the object information includes a three-
dimensional resource and an information digest value;
[0006] the step of performing, on the basis of the each
object information, three-dimensional model information
rendering further comprises: processing, using an informa-
tion digest algorithm, the three-dimensional resource of each
of the objects to obtain a first information digest value; and
performing, on the basis of each of the three-dimensional
resources, three-dimensional model information rendering if
the information digest value is the same as the correspond-
ing first information digest value.

[0007] Optionally, the object information further includes
a three-dimensional resource download address;

[0008] after the obtainment of the first information digest
value, the step further comprises: performing, on the basis of
the three-dimensional resource download address in the
object information, a three-dimensional resource download
if the information digest value is different from the corre-
sponding first information digest value; processing, using
the information digest algorithm, the downloaded three-
dimensional resources to obtain a second information digest
value; and performing, using the downloaded three-dimen-
sional resources, three-dimensional model information ren-
dering if the information digest value is the same as the
corresponding second information digest value.
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[0009] Optionally, the construction of three-dimensional
reconstruction information of the real scenario comprises:
determining, in a manner of a three-dimensional vision
coordinate system, three-dimensional coordinate values of
respective pixels in the image information to construct the
three-dimensional reconstruction information on the basis of
the three-dimensional coordinate values.

[0010] Optionally, the step of superimposing the three-
dimensional model information of each of the objects onto
the three-dimensional reconstruction information for display
and comparison comprises: determining, in accordance with
a predetermined relative spatial position relationship in the
three-dimensional reconstruction information, a storage
position of each three-dimensional model information to
superimpose each three-dimensional model information
onto the three-dimensional reconstruction information at the
corresponding storage position for display.

[0011] In order to achieve the aforesaid object, according
to another aspect of the embodiment of the disclosure, an
object comparison apparatus is provided, the apparatus
comprising: an information acquiring module for acquiring,
in response to a selection operation of at least two objects in
an object list, corresponding object information according to
identifiers of the at least two objects; a model establishing
module for performing, on the basis of each object infor-
mation, three-dimensional model information rendering to
obtain three-dimensional model information of each of the
objects; and a three-dimensional superimposing module for
receiving image information of a real scenario to construct
three-dimensional reconstruction information of the real
scenario, and superimposing the three-dimensional model
information of each of the objects onto the three-dimen-
sional reconstruction information for display and compari-
son.

[0012] In order to achieve the aforesaid object, according
to a further aspect of the embodiment of the disclosure, an
object comparison electronic device is provided.

[0013] The electronic device according to the embodiment
of the disclosure comprises: one or more processors; and a
storage means for storing one or more programs, the one or
more programs, when executed by the one or more proces-
sors, causing the one or more processors to implement any
of the aforesaid object comparison methods.

[0014] In order to achieve the aforesaid object, according
to a further aspect of the embodiment of the disclosure, a
computer-readable medium, on which a computer program
is stored, is provided, wherein the program, when executed
by a processor, implements any of the aforesaid object
comparison methods.

[0015] According to the solution provided by the disclo-
sure, the aforesaid one embodiment in the disclosure has the
following advantages or beneficial effects: when viewing an
object list or object details, a user adds relevant products to
a comparison queue by clicking “Added to AR comparison”,
and then starts an AR display for comparison by clicking
“Starting AR comparison” in the comparison queue, thereby
achieving an intuitive, multi-angle, multi-environment and
real-time comparison of two or more objects.

[0016] Further effects of the aforesaid non-conventional
optional manners will be described below in combination
with specific implementation modes.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figures are used to better understand the disclo-
sure, and do not form improper limitations of the disclosure.
Where:

[0018] FIG. 1 is a schematic diagram of a main flow of an
object comparison method according to an embodiment of
the disclosure;

[0019] FIG. 2 is a schematic diagram of a flow of selecting
objects according to an embodiment of the disclosure;
[0020] FIG. 3 is a schematic diagram of another flow of
selecting objects according to an embodiment of the disclo-
sure;

[0021] FIG. 4 is a schematic diagram after superimposi-
tion of three-dimensional model information of two objects
onto three-dimensional reconstruction information of a real
scenario;

[0022] FIG. 5 is a schematic diagram of a main flow of an
optional object comparison method according to an embodi-
ment of the disclosure;

[0023] FIG. 6 is a schematic diagram of main modules of
an object comparison apparatus according to an embodiment
of the disclosure;

[0024] FIG. 7 is an exemplary system architecture dia-
gram to which an embodiment of the disclosure can be
applied; and

[0025] FIG. 8 is a schematic diagram of a structure of a
computer system suitable for implementing a terminal
device or a server according to an embodiment of the
disclosure.

DETAILED DESCRIPTION

[0026] The exemplary embodiments of the disclosure,
including various details of the embodiments of the disclo-
sure, are described below in combination with the figures to
facilitate understanding, and shall be considered to be exem-
plary ones only. Thus, those skilled in the art should recog-
nize that various changes and modifications may be made to
the embodiments described herein without departing from
the scope and spirit of the disclosure. Similarly, for clarity
and conciseness, descriptions of well-known functions and
structures are omitted in the descriptions below.

[0027] FIG. 1 shows a main flowchart of an object com-
parison method provided by an embodiment of the disclo-
sure, comprising the following steps:

[0028] S101: acquiring, in response to a selection opera-
tion of at least two objects in an object list, corresponding
object information according to identifiers of the at least two
objects;

[0029] S102: performing, on the basis of each object
information, three-dimensional model information render-
ing to obtain three-dimensional model information of each
of the objects; and

[0030] S103: receiving image information of a real sce-
nario to construct three-dimensional reconstruction informa-
tion of the real scenario, and superimposing the three-
dimensional model information of each of the objects onto
the three-dimensional reconstruction information for display
and comparison.

[0031] In the aforesaid implementation mode, as for the
step S101, an AR comparison can solve a comparison
problem that cannot be solved by language characters and
images.
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[0032] An object list may be a list formed by combining
objects meeting a search request obtained by entering key-
words such as characters, pictures, etc. in a search bar by a
user; or a list composed of objects recommended by default
when a user opens a home page of an APP or a website.
[0033] As shown in FIG. 2, an option “Added to AR
(Augmented Reality) comparison” is provided after each
object in the object list, and the user clicking the option just
means the selection. Since the disclosure mainly compares
different objects, the user is required to click the option
“Added to AR (Augmented Reality) comparison” of at least
two objects. Upon each click of the user, the selected object
will be automatically added to an “AR comparison queue”.
[0034] As shown in FIG. 3, after the display of the object
list, the user clicks a button “Performing AR comparison” to
enter an AR comparison operation interface. The difference
from that shown in FIG. 2 is that at this time, only one
selection box is displayed after each object, and the user
checking the box just means the selection. After the comple-
tion of the selection, clicking an option “Added to AR
comparison queue” at the bottom (which can be actually
other positions) of the interface just adds all of the selected
objects to the AR comparison queue.

[0035] By setting a character or Ul (User Interface), or a
click event semantically associated with “Added to AR
comparison” in the object list or object details, the user adds,
by clicking at least two objects, the objects selected by
clicking to the AR comparison queue.

[0036] It shall be noted that a platform is generally man-
aged on the basis of IDs of objects, so the ID information of
the objects is displayed in the object list and the AR
comparison queue.

[0037] Inthe AR comparison queue, the basic information
of each of the objects is obtained according to the ID of the
object; wherein the basic information includes, but is not
limited to, shape feature information, such as volume, color,
appearance, etc., of the object.

[0038] A character or Ul, or a click event semantically
associated with “Starting AR comparison” is also provided
at the bottom or other positions of the AR comparison queue
(see FIG. 2 and FIG. 3), and the user can enter an AR display
flow just by clicking the option.

[0039] It shall be noted that the AR comparison queue in
this step corresponds to summarizing the objects selected by
the user, and triggering the entry of the AR display flow by
the button “Starting AR comparison”. Moreover, it is
allowed to delete or add the objects in the AR comparison
queue at any time in response to user operations before
clicking “Starting AR comparison”, but it should be ensured
that the number of the objects in the queue is two or more.

[0040] As for the step S102, the three-dimensional model
information is information capable of presenting an object in
a three-dimensional space, and if the object is a mobile
phone, the three-dimensional model information thereof
may be volume information including its length, width and
height, and position information such as a camera and a
headphone jack.

[0041] Three-dimensional model information rendering of
each of the objects may be performed using a 3D rendering
module on the basis of 3D resource in the basic information.
Reference may be made to the succeeding descriptions of
the step as shown in FIG. 5, and no unnecessary details are
further given herein.
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[0042] As for the step S103, the disclosure is required to
match the three-dimensional model information of multiple
objects with a real scenario, so the real scenario must be
subjected to a three-dimensional reconstruction (3D Recon-
struction).

[0043] Here, the three-dimensional reconstruction refers
to establishment of a mathematical model suitable for com-
puter representation and processing with respect to three-
dimensional objects, which is a basis for processing, oper-
ating and analyzing properties of the objects in a computer
environment, and is also a key technique for establishing a
virtual reality that expresses the objective world in a com-
puter.

[0044] Before performing image processing, a user is
required to first acquire a two-dimensional image of a real
scenario using an image acquisition device (e.g., a video
camera). Moreover, environmental factors should be con-
sidered in the acquisition process, because the lighting
conditions, the geometric characteristics of the camera, and
the like have a great impact on the subsequent image
processing.

[0045] The collected image information is processed into
three-dimensional coordinates using GoogleARCore,
AppleARKit, 4x4 Anchor matrix information of a 3D vision
coordinate system or other SDKs (Software Development
Kit) on the basis of SLAM (Simultaneous Localization And
Mapping), so as to construct three-dimensional reconstruc-
tion information.

[0046] Inorder to present effects of different objects in the
real scenario, the three-dimensional model information of
each of the selected objects can be matched with the
three-dimensional reconstruction information of the real
scenario, so as to present a real superimposition effect. For
example, the position of each of the coordinate points in the
three-dimensional model information in the three-dimen-
sional reconstruction information is determined on the basis
of Projection Matrix, View Matrix, and Pose provided by
GoogleARCore, thereby achieving binding.

[0047] For example, a user wants to buy a car, but is not
sure whether to buy an A-class car or a B-class car, and a
black car or a white car, and if two virtual 3D real cars are
presented at this time, it is convenient for the user to
intuitively know the physical effect of each car so as to
determine the car to be bought.

[0048] For another example, as for a rice cooker of a
certain type of a certain brand, a user is not sure which color
of the rice cooker looks better at home, and two or more rice
cookers selected by the user are displayed at home for
placement and comparison at the same time in the aforesaid
manner, which facilitates intuitive view and selection by the
user, as shown in FIG. 4, for example.

[0049] Further, different pieces of three-dimensional
model information are displayed in the three-dimensional
reconstruction information in a certain relative spatial posi-
tion relationship. For example, when there are only two
objects, it can be selected to display the objects in a left-right
manner or in an up-down manner; when there are three
objects, it can be selected to display the objects in a left-right
manner, in a triangular manner, or the like. Thus, different
relative spatial position relationships can be constructed
according to the number of the objects. Further in combi-
nation with the three-dimensional model information (or 3D
source, e.g., length, width and height) of each of the objects,
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the storage position of each of the objects is determined. For
example, Object 1 is located on the left side, and Object 2
is located on the right side.

[0050] Furthermore, after the three-dimensional model
information is superimposed onto the three-dimensional
reconstruction information, the user can participate in the
operation of placing objects, such as dragging the three-
dimensional model information of the rice cooker onto the
table.

[0051] By taking the Android system as an example, a
gesture module of Android can acquire a screenX and
screenY coordinate of a gesture by a touch event. The
coordinate is a screen coordinate, and is required to be
converted into a vision coordinate. Assuming that the screen
coordinate is ModelVector3(x, y, z), the screen coordinate is
converted into the vision coordinate as ScreenVector3
(screenX, screen, ModelVector3.z), thereby achieving the
movement and rotation operations of the gesture.

[0052] The method provided by the aforesaid embodiment
enables a user, when selecting objects, to perform a com-
parison on the basis of the three-dimensional model infor-
mation of the objects in addition to knowing the objects on
the basis of the basic information thereof, so as to give the
user an intuitive feeling, improve the efficiency of object
recommendation, and reduce the frequency of object
replacement, thereby improving the shopping experience of
the user.

[0053] FIG. 5 shows a schematic diagram of a flow of an
optional object comparison method according to an embodi-
ment of the disclosure, comprising the following steps:

[0054] S501: acquiring, in response to a selection opera-
tion of at least two objects in an object list, corresponding
object information according to identifiers of the at least two
objects; wherein the object information includes a three-
dimensional resource, a three-dimensional resource down-
load address and an information digest value;

[0055] S502: processing, using an information digest algo-
rithm, the three-dimensional resource of each of the objects
to obtain a first information digest value;

[0056] S503: performing, on the basis of each of the
three-dimensional resources, three-dimensional model
information rendering to obtain the three-dimensional model
information of each of the objects if the information digest
value is the same as the corresponding first information
digest value;

[0057] S504: performing, on the basis of the three-dimen-
sional resource download address in the object information,
a three-dimensional resource download if the information
digest value is different from the corresponding first infor-
mation digest value;

[0058] S505: processing, using the information digest
algorithm, the downloaded three-dimensional resources to
obtain a second information digest value;

[0059] S506: performing, using the downloaded three-
dimensional resources, three-dimensional model informa-
tion rendering to obtain the three-dimensional model infor-
mation of each of the objects if the information digest value
is the same as the corresponding second information digest
value; and

[0060] S507: receiving image information of a real sce-
nario to construct three-dimensional reconstruction informa-
tion of the real scenario, and superimposing the three-
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dimensional model information of each of the objects onto
the three-dimensional reconstruction information for display
and comparison.

[0061] In the aforesaid implementation mode, as for the
steps S501 and S507, reference may be made to the descrip-
tions of the steps S101 and S103 as shown in FIG. 1, and no
unnecessary details are further given herein.

[0062] In the aforesaid implementation mode, as for the
steps S502 to S506, the three-dimensional model informa-
tion rendering of the objects is mainly performed on the
basis of a rendering module, and the rendering module
includes a rendering library (e.g., OpenGL) or other render-
ing engines.

[0063] The images of the objects on the platform are
generally presented in a two-dimensional form, but since the
three-dimensional model information is displayed in a three-
dimensional manner, it is required to load the 3D resources
from the basic information of the objects (the lengths,
widths, heights, shapes and other pieces of information of
the objects are stored in the basic information); wherein the
3D resource is an independent entity, including a three-
dimensional vertex coordinate, a normal, a map, and the
like, such as a 3D rice cooker.

[0064] The 3D resource is composed of a set of binary
data, which may be abnormally modified when transmitted
over the network or stored locally. Thus, in addition to the
3D resource, the basic information of the object further
includes an MD5 (Message Digest Algorithm MDS5) for
verifying the 3D resource, ensuring the accuracy of the 3D
resource, and avoiding image inconsistency.

[0065] The aforesaid MD5 is stored in a server, and the
server processes the 3D resource on the basis of the existing
MDS tool to generate a hexadecimal MDS string. Further,
the MDS string is unique, and the server saves the MD5
string in the basic information of the object. When a client
subsequently requests the basic information of the object
from the server, the MD5 can be acquired.

[0066] In order to judge whether the loaded 3D resource is
correct, it is allowed to process the loaded 3D resource at the
local client on the basis of the information digest algorithm,
so as to obtain an MD35, that is, a first MDS5, at the local
client.

[0067] If the first MDS is the same as the original loaded
MDS5, it means that the loaded 3D resource is correct;
otherwise, it means that the loaded 3D resource is wrong,
and the local client is required to perform a 3D resource
download on the basis of the 3D resource download address
in the basic information of the object. Similarly, it is required
to perform 3D resource verification afterwards.

[0068] In addition, the MDS5 uses little-endian, inputs any
information of an indefinite length, performs grouping in
512-bit, generates four 32-bit data, and finally jointly out-
puts a fixed 128-bit information digest. The basic process is
as follows: padding, chunking, buffer initialization, loop
compression, yielding results. Moreover, the MDS5 algo-
rithm is a comparatively common algorithm in the art, so as
for the server or the local client, in the case of the same 3D
resource, the generated MDS5 value is also the same.
[0069] The disclosure is mainly directed to AR display and
comparison of at least two objects, so the above operations
can be applied to multiple object operations at one time.
Moreover, the three-dimensional model information render-
ing will be performed only after the correctness of the 3D
resource is ensured.
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[0070] In the method provided by the aforesaid embodi-
ment, the 3D resources are verified by the MDS for filtering
the abnormal 3D resources and re-downloading the correct
3D resources to ensure the correctness of the rendered
three-dimensional model information, so as to achieve an
intuitive, multi-angle, multi-environment and real-time
comparison of appearances of objects of the same type.
[0071] FIG. 6 shows a schematic diagram of main mod-
ules of an object comparison apparatus 600 provided by an
embodiment of the disclosure, comprising:

[0072] aninformation acquiring module 601 for acquiring,
in response to a selection operation of at least two objects in
an object list, corresponding object information according to
identifiers of the at least two objects;

[0073] a model establishing module 602 for performing,
on the basis of each object information, three-dimensional
model information rendering to obtain three-dimensional
model information of each of the objects; and

[0074] athree-dimensional superimposing module 603 for
receiving image information of a real scenario to construct
three-dimensional reconstruction information of the real
scenario, and superimposing the three-dimensional model
information of each of the objects onto the three-dimen-
sional reconstruction information for display and compari-
son.

[0075] Inthe apparatus according to the implementation of
the disclosure, the object information includes a three-
dimensional resource and an information digest value; the
module establishing module 602 is further used for:
[0076] processing, using an information digest algorithm,
the three-dimensional resource of each of the objects to
obtain a first information digest value; and

[0077] performing, on the basis of each of the three-
dimensional resources, three-dimensional model informa-
tion rendering if the information digest value is the same as
the corresponding first information digest value.

[0078] Inthe apparatus according to the implementation of
the disclosure, the object information further includes a
three-dimensional resource download address;

[0079] the model establishing module 602 is used for:
[0080] performing, on the basis of the three-dimensional
resource download address in the object information, a
three-dimensional resource download if the information
digest value is different from the corresponding first infor-
mation digest value;

[0081] processing, using the information digest algorithm,
the downloaded three-dimensional resources to obtain a
second information digest value; and

[0082] performing, using the downloaded three-dimen-
sional resources, three-dimensional model information ren-
dering if the information digest value is the same as the
corresponding second information digest value.

[0083] Inthe apparatus according to the implementation of
the disclosure, the three-dimensional superimposing module
603 is used for: determining, in a manner of a three-
dimensional vision coordinate system, three-dimensional
coordinate values of respective pixels in the image infor-
mation to construct the three-dimensional reconstruction
information on the basis of the three-dimensional coordinate
values.

[0084] Inthe apparatus according to the implementation of
the disclosure, the three-dimensional superimposing module
603 is used for: determining, in accordance with a prede-
termined relative spatial position relationship in the three-
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dimensional reconstruction information, a storage position
of each three-dimensional model information to superim-
pose each three-dimensional model information onto the
three-dimensional reconstruction information at the corre-
sponding storage positions for display.

[0085] In addition, the specific implementation contents of
the apparatus in the embodiment of the disclosure have been
described in detail in the above-mentioned method, so no
repeated contents are further described herein.

[0086] FIG. 7 shows an exemplary system architecture
700 to which an embodiment of the disclosure can be
applied.

[0087] As shown in FIG. 7, the system architecture 700
may comprise terminal devices 701, 702, 703, a network
704, and a server 705 (only examples). The network 704 is
a medium for providing a communication link between the
terminal devices 701, 702, 703 and the server 705. The
network 704 may include various connection types, such as
wired or wireless communication links, or fiber-optic cables.
[0088] The user may use the terminal devices 701, 702,
703 to interact with the server 705 through the network 704
to receive or send messages and so on. Various communi-
cation client applications may be installed on the terminal
devices 701, 702, 703.

[0089] The terminal devices 701, 702, 703 may be various
electronic devices having screens and supporting web
browsing, including but not limited to smart phones, tablet
computers, laptop portable computers, desktop computers,
and so on.

[0090] The server 705 may be a server that provides
various services, such as a background management server
that provides support for shopping websites browsed by the
user using the terminal devices 701, 702, 703 (only an
example).

[0091] It shall be noted that the method provided by the
embodiment of the disclosure is generally performed by the
server 705, and correspondingly, the apparatus is generally
provided in the server 705.

[0092] It should be understood that the numbers of the
terminal devices, the networks, and the servers in FIG. 7 are
merely schematic. According to implementation require-
ments, there may be any numbers of terminal devices,
networks, and servers.

[0093] Reference is now made to FIG. 8, which shows a
schematic diagram of a structure of a computer system 800
suitable for implementing a terminal device according to an
embodiment of the disclosure. The terminal device shown in
FIG. 8 is only an example, and shall not impose any
limitation on the functions and the scope of use of the
embodiment of the disclosure.

[0094] As shown in FIG. 8, the computer system 800
includes a central processing unit (CPU) 801, which may
perform various appropriate actions and processes according
to a program stored in a read-only memory (ROM) 802 or
a program loaded from a storage portion 808 into a random
access memory (RAM) 803. Various programs and data
required for the operation of the system 800 are also stored
in the RAM 803. The CPU 801, the ROM 802 and the RAM
803 are connected to each other through a bus 804. An
input/output (I/O) interface 805 is also connected to the bus
804.

[0095] The following components are connected to the [/O
interface 805: an input portion 806 including a keyboard, a
mouse, and so on; an output portion 807 including a cathode
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ray tube (CRT), a liquid crystal display (LCD) and so on,
and a speaker and so on; a storage portion 808 including a
hard disk and so on; and a communication portion 809
including a network interface card such as a LAN card, a
modem, and so on. The communication portion 809 per-
forms communication processing via a network such as the
Internet. A drive 810 is also connected to the I/O interface
805 according to requirements. A removable medium 811,
such as a magnetic disk, an optical disk, a magneto-optical
disk, a semiconductor memory, and so on, is installed on the
drive 810 according to requirements so that a computer
program read therefrom is installed in the storage portion
808 according to requirements.

[0096] In particular, according to the embodiment dis-
closed in the disclosure, the process described above with
reference to the flowchart may be implemented as a com-
puter software program. For example, the embodiment of
the disclosure includes a computer program product, which
includes a computer program carried on a computer-read-
able medium, the computer program containing a program
code for performing the method shown in the flowchart. In
such embodiment, the computer program may be down-
loaded and installed from the network through the commu-
nication portion 809, and/or installed from the removable
medium 811. When the computer program is executed by the
central processing unit (CPU) 801, the aforesaid functions
defined in the system according to the disclosure are
executed.

[0097] It shall be noted that the computer-readable
medium shown in the disclosure may be a computer-read-
able signal medium or a computer-readable storage medium
or any combination of the aforesaid two media. The com-
puter-readable storage medium may be, for example, but not
limited to, an electronic, magnetic, optical, electromagnetic,
infrared, or semiconductor system, apparatus or device, or
any combination thereof. More specific examples of the
computer-readable storage medium may include, but are not
limited to, an electrical connection with one or more wires,
a portable computer disk, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or flash
memory), an optical fiber, a portable compact disk read-only
memory (CD-ROM), an optical storage device, a magnetic
storage device, or any suitable combination thereof. In the
disclosure, the computer-readable storage medium may be
any tangible medium containing or storing a program, and
the program may be used by or in combination with an
instruction execution system, apparatus or device. In the
disclosure, the computer-readable signal medium may
include a data signal propagated in a baseband or propagated
as a part of a carrier wave, in which a computer-readable
program code is carried. Such propagated data signal may
adopt multiple forms, including but not limited to electro-
magnetic signals, optical signals, or any suitable combina-
tion thereof. The computer-readable signal medium may be
also any computer-readable medium other than the com-
puter-readable storage medium, and the computer-readable
medium may send, propagate, or transmit a program used by
or in combination with the instruction execution system,
apparatus or device. The program code contained on the
computer-readable medium may be transmitted using any
appropriate medium, including but not limited to wireless,
wire, optical cable, RF, and so on, or any suitable combi-
nation thereof.
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[0098] The flowcharts and block diagrams in the figures
illustrate architectures, functions and operations that may be
implemented by systems, methods and computer program
products according to various embodiments of the disclo-
sure. In this regard, each block in the flowcharts or block
diagrams may represent a module, a program segment, or a
part of a code, which contains one or more executable
instructions for implementing specified logic functions. It
shall be also noted that in some alternative implementations,
the functions labeled in the blocks may also occur in an
order different from that labeled in the figures. For example,
two successively represented blocks may actually be
executed substantially in parallel, and they may sometimes
be executed in a reverse order, which depends on the
functions involved. It shall be also noted that each block in
the block diagrams or flowcharts, and combinations of the
blocks in the block diagrams or flowcharts may be imple-
mented with a dedicated hardware-based system that per-
forms specified functions or operations, or may be imple-
mented with a combination of dedicated hardware and
computer instructions.

[0099] The involved modules described in the embodi-
ment of the disclosure may be implemented by software or
hardware. The described modules may be also provided in a
processor. For example, descriptions may be made as fol-
lows: a processor comprising an information acquiring mod-
ule, a model establishing module, and a three-dimensional
superimposing module. The names of these modules do not
form limitations of the modules themselves in some cases.
For example, the three-dimensional superimposing module
may be also described as a “module for superimposing
three-dimensional model information onto three-dimen-
sional reconstruction information”.

[0100] As another aspect, the disclosure also provides a
computer-readable medium, which may be included in the
devices described in the aforesaid embodiment, or may exist
independently without being assembled into the devices.
The aforesaid computer-readable medium carries one or
more programs, and the aforesaid one or more programs,
when executed by one of the devices, cause the device to
include:

[0101] acquiring, in response to a selection operation of at
least two objects in an object list, corresponding object
information according to identifiers of the at least two
objects;

[0102] performing, on the basis of each object informa-
tion, three-dimensional model information rendering to
obtain three-dimensional model information of each of the
objects; and

[0103] receiving image information of a real scenario to
construct three-dimensional reconstruction information of
the real scenario, and superimposing the three-dimensional
model information of each of the objects onto the three-
dimensional reconstruction information for display and
comparison.

[0104] According to the technical solution of the embodi-
ment of the disclosure, it enables a user, when selecting
objects, to perform an intuitive comparison on the basis of
the three-dimensional model information of the objects in
addition to knowing the objects on the basis of the basic
information thereof, so as to give the user an intuitive
feeling, improve the efficiency of object recommendation,
and reduce the frequency of object replacement, thereby
improving the shopping experience of the user.
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[0105] The aforesaid specific implementation modes do
not form limitations on the scope of protection of the
disclosure. It shall be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and substitutions may occur depending on design require-
ments and other factors. Any modification, equivalent
replacement, improvement, and so on made within the spirit
and principle of the disclosure shall be included in the scope
of protection of the disclosure.

1-8. (canceled)

9. An object comparison method, comprising:

acquiring, in response to a selection operation of at least

two objects in an object list, corresponding object
information according to identifiers of the at least two
objects;

performing, on the basis of each object information,

three-dimensional model information rendering to
obtain three-dimensional model information of each of
the objects; and

receiving image information of a real scenario to con-

struct three-dimensional reconstruction information of
the real scenario, and superimposing the three-dimen-
sional model information of each of the objects onto the
three-dimensional reconstruction information for dis-
play and comparison.

10. The method of claim 9, wherein the object information
includes a three-dimensional resource and an information
digest value;

the step of performing, on the basis of each object

information, three-dimensional model information ren-
dering further comprises:

processing, using an information digest algorithm, the

three-dimensional resource of each of the objects to
obtain a first information digest value; and
performing, on the basis of each of the three-dimensional
resources, three-dimensional model information ren-
dering if the information digest value is the same as the
corresponding first information digest value.

11. The method of claim 10, wherein the object informa-
tion further includes a three-dimensional resource download
address;

after the obtainment of the first information digest value,

the step further comprises:

performing, on the basis of the three-dimensional

resource download address in the object information, a
three-dimensional resource download if the informa-
tion digest value is different from the corresponding
first information digest value;

processing, using the information digest algorithm, the

downloaded three-dimensional resources to obtain a
second information digest value; and

performing, using the downloaded three-dimensional

resources, three-dimensional model information ren-
dering if the information digest value is the same as the
corresponding second information digest value.

12. The method of claim 9, wherein the construction of
three-dimensional reconstruction information of the real
scenario comprises:

determining, in a manner of a three-dimensional vision

coordinate system, three-dimensional coordinate val-
ues of respective pixels in the image information to
construct the three-dimensional reconstruction infor-
mation on the basis of the three-dimensional coordinate
values.
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13. The method of claim 9, wherein the step of superim-
posing the three-dimensional model information of each of
the objects onto the three-dimensional reconstruction infor-
mation for display and comparison comprises:

determining, in accordance with a predetermined relative

spatial position relationship in the three-dimensional
reconstruction information, a storage position of each
three-dimensional model information to superimpose
each three-dimensional model information onto the
three-dimensional reconstruction information at the
corresponding storage position for display.

14. The method of claim 10, wherein the step of super-
imposing the three-dimensional model information of each
of the objects onto the three-dimensional reconstruction
information for display and comparison comprises:

determining, in accordance with a predetermined relative

spatial position relationship in the three-dimensional
reconstruction information, a storage position of each
three-dimensional model information to superimpose
each three-dimensional model information onto the
three-dimensional reconstruction information at the
corresponding storage position for display.

15. The method of claim 11, wherein the step of super-
imposing the three-dimensional model information of each
of the objects onto the three-dimensional reconstruction
information for display and comparison comprises:

determining, in accordance with a predetermined relative

spatial position relationship in the three-dimensional
reconstruction information, a storage position of each
three-dimensional model information to superimpose
each three-dimensional model information onto the
three-dimensional reconstruction information at the
corresponding storage position for display.

16. The method of claim 12, wherein the step of super-
imposing the three-dimensional model information of each
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of the objects onto the three-dimensional reconstruction
information for display and comparison comprises:

determining, in accordance with a predetermined relative
spatial position relationship in the three-dimensional
reconstruction information, a storage position of each
three-dimensional model information to superimpose
each three-dimensional model information onto the
three-dimensional reconstruction information at the
corresponding storage position for display.

17. An object comparison apparatus, comprising:

a processor, wherein the processor is configured to per-
forming:

acquiring, in response to a selection operation of at least
two objects in an object list, corresponding object
information according to identifiers of the at least two
objects;

performing, on the basis of each object information,
three-dimensional model information rendering to
obtain three-dimensional model information of each of
the objects; and

receiving image information of a real scenario to con-
struct three-dimensional reconstruction information of
the real scenario, and superimposing the three-dimen-
sional model information of each of the objects onto the
three-dimensional reconstruction information for dis-
play and comparison.

18. An electrode device, comprising:

one or more processors; and

a storage means for storing one or more programs,

the one or more programs, when executed by the one or
more processors, causing the one or more processors to
implement the method of claim 9.

19. A computer-readable medium, on which a computer

program is stored, wherein the program, when executed by
a processor, implements the method of claim 9.
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