INFORMATION PLAYBACK METHOD AND DEVICE, COMPUTER READABLE
STORAGE MEDIUM, AND ELECTRONIC DEVICE

Field of the Invention
The present disclosure relates to the technical field of computers, in particular to an information

playback method and apparatus, a computer readable storage medium, and an electronic device.

Background of the Invention
At present, an Internet technology has brought a lot of convenience to people's life. By using a 3D
reconstruction technology, people can experience operations such as shopping, traveling, visiting,
and viewing houses without leaving home. Furthermore, in a reconstructed 3D model, a user can be
provided with a user experience that is basically the same as an actual scenario. However, as people
use a 3D reconstruction scenario more and more, requirements for interaction in the 3D scenario are
getting higher and higher, and the current technology lacks interaction when the user browses, and
cannot provide the user with more diverse interaction based on the 3D scenario, resulting in very

poor user experience.

Summary of the Invention

The present disclosure is put forward to solve the above technical problem. Embodiments of the
present disclosure provide an information playback method and apparatus, a computer readable
storage medium, and an electronic device.

An embodiment of the present disclosure provides an information playback method, including:
performing identification on a spatial image in a 3D model and obtaining an information display
device and a display area in the spatial image; determining display position information
corresponding to the display area; and overlaying an information playback layer in the display area
based on the display position information to play back display information in the information
playback layer.

Optionally, performing identification on the spatial image in the 3D model and obtaining the
information display device and the display area in the spatial image include: inputting the 3D model
into an image identification model, identifying the information display device and the display area in

the spatial image by using the image identification model, and determining positions of the
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information display device and the display area in the 3D model.

Optionally, the method includes: generating a training sample based on a 3D model sample in which
3D space information of the information display device is calibrated, wherein the display area is
calibrated in the 3D space information of the information display device; and training a preset deep
learning model by using a deep learning method and based on the training sample to obtain the image
identification model.

Optionally, determining the display position information corresponding to the display area includes:
obtaining 3D point cloud information corresponding to the 3D model; and determining the display
position information based on the 3D point cloud information and a position of the display area in the
3D model, wherein the display position information includes: spatial coordinates in the 3D model.
Optionally, playing back the display information in the information playback layer includes:
obtaining current virtual user visual field information, wherein the visual field information includes
current position information of a virtual user and visual angle range information of the virtual user;
judging whether the information display device is within a visual field range of the virtual user; and
loading the display information on the information playback layer and playing back automatically, or
playing back in response to a playback command of a user if the information display device is
located within the visual field range of the virtual user.

Optionally, judging whether the information display device is within the visual field range of the
virtual user includes: obtaining spatial coordinates of end points of the information display device in
the 3D model; and determining that the information display device is within the visual field range of
the virtual user when the number of the spatial coordinates of the end points falling within a visual
field of the virtual user is greater than a preset threshold.

Optionally, the method includes: performing a corresponding interactive operation on the display
information played back in the information playback layer in response to a playback control
command of a user. Optionally, the performing the corresponding interactive operation on the display
information played back in the information playback layer in response to the playback control
command of the user includes: setting an interactive button on the information playback layer, and
performing the corresponding interactive operation on the display information in response to the
playback control command input by the user through the interactive button; wherein the interactive
operation includes: one or more of pause, playback, switch and playback rate conversion.

Optionally, the method includes: controlling display information played back in the information
playback layer in each display area to be different if the plurality of display areas are identified in the
3D model.

Optionally, the method includes: determining target display areas corresponding to a plurality of 3D
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models and needing to play back the display information if a user browses the plurality of 3D models
in a present time interval, and controlling display information played back in an information
playback layer in each target display area to be different.

Optionally, the display information includes: a static image, streaming media information, or a
human-computer interaction interface.

Optionally, the display position information includes spatial coordinates of end points of the display
area in the 3D model, and the method further includes: dividing the display area determined based on
the spatial coordinates of the end points into a plurality of sub display areas; dividing the display
information for being played back in the display area into a plurality of sub display information in
one-to-one correspondence to the plurality of sub display areas on a display position; and controlling
to display the corresponding sub display information in each sub display area.

Another aspect of an embodiment of the present disclosure provides an information playback
apparatus, including: a display area identification module, configured to perform identification on a
spatial image in a 3D model and obtain an information display device and a display area in the
spatial image; a display position determining module, configured to determine display position
information corresponding to the display area; and a display information playback module,
configured to overlay an information playback layer in the display area based on the display position
information so as to play back display information in the information playback layer.

Optionally, the display area identification module is configured to input the 3D model into an image
identification model, identify the information display device and the display area in the spatial image
by using the image identification model, and determine positions of the information display device
and the display area in the 3D model.

Optionally, the display area identification module is configured to generate a training sample based
on a 3D model sample in which 3D space information of the information display device is calibrated,
wherein the display area is calibrated in the 3D space information of the information display device;
and train a preset deep learning model by using a deep learning method and based on the training
sample to obtain the image identification model.

Optionally, the display position determining module is configured to obtain 3D point cloud
information corresponding to the 3D model; and determine the display position information based on
the 3D point cloud information and a position of the display area in the 3D model, wherein the
display position information includes: spatial coordinates in the 3D model.

Optionally, the display information playback module is configured to obtain current virtual user
visual field information, wherein the visual field information includes current position information of

a virtual user and visual angle range information of the virtual user; judge whether the information
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display device is within a visual field range of the virtual user; and load the display information on
the information playback layer and play back automatically, or play back in response to a playback
command of a user if the information display device is located within the visual field range of the
virtual user.

Optionally, the display information playback module is further configured to obtain spatial
coordinates of end points of the information display device in the 3D model; and determine that the
information display device is within the visual field range of the virtual user when the number of the
spatial coordinates of the end points falling within a visual field of the virtual user is greater than a
preset threshold.

Optionally, a display information interaction module is configured to perform a corresponding
interactive operation on the display information played back in the information playback layer in
response to a playback control command of a user.

Optionally, the display information interaction module is configured to set an interactive button on
the information playback layer, and perform the corresponding interactive operation on the display
information in response to the playback control command input by the user through the interactive
button; wherein the interactive operation includes: one or more of pause, playback, switch and
playback rate conversion.

Optionally, the display information playback module is configured to control display information
played back in the information playback layer in each display area to be different if the plurality of
display areas are identified in the 3D model.

Optionally, the display information playback module is configured to determine target display areas
corresponding to a plurality of 3D models and needing to play back the display information if a user
browses the plurality of 3D models in a present time interval, and control display information played
back in an information playback layer in each target display area to be different.

Optionally, the display position information includes spatial coordinates of end points of the display
area in the 3D model, and the apparatus further includes: a display information controlling module,
wherein the display information controlling module is configured to: divide the display area
determined based on the spatial coordinates of the end points into a plurality of sub display areas;
divide the display information for being played back in the display area into a plurality of sub display
information in one-to-one correspondence to the plurality of sub display areas on a display position;
and control to display the corresponding sub display information in each sub display area.

According to another aspect of an embodiment of the present disclosure, a computer readable storage
medium is provided. The computer readable storage medium stores a computer program, and the

computer program is configured to execute the above information playback method.
4



According to yet another aspect of an embodiment of the present disclosure, an electronic device is
provided, including: a processor; and a memory configured to store executable instructions of the
processor. The processor is configured to read the executable instructions from the memory, and
execute the instructions to implement the above information playback method.

According to yet another aspect of an embodiment of the present disclosure, a computer program
product is provided, including: a readable medium containing executable instructions, wherein these
executable instructions, when executed, may cause a machine to execute the above information
playback method.

Based on the information playback method and apparatus, the computer readable storage medium,
and the electronic device provided by the above embodiments of the present disclosure, by
performing identification on the spatial image in the 3D model, the information display device and
the display area in the spatial image are obtained, the display position information corresponding to
the display area is determined, the information playback layer is overlaid in the display area and the
display information is played back, and the corresponding interactive operation is performed on the
display information played back in the information playback layer. By overlaying the information
playback layer on the information display device in the 3D model, further information exchange can
be implemented in the 3D model, so that the user can experience a more reality-like scenario in the
3D model, thereby enhancing user experience.

The technical solutions of the present disclosure will be further described in detail below through

accompanying drawings and the embodiments.

Brief Description of Drawings
The above and other objectives, features and advantages of the present disclosure will become more
apparent from the more detailed description of the embodiments of the present disclosure with
reference to accompanying drawings. The accompanying drawings are configured to provide a
further understanding of the embodiments of the present disclosure, constitute a part of the
specification, are configured to explain the present disclosure together with the embodiments of the
present disclosure, and do not limit the present disclosure. In the accompany drawings, the same
reference numerals generally represent the same components or steps.
Fig. 1 is a diagram of a system to which the present disclosure is applicable.
Fig. 2 is a flow chart in one embodiment of an information playback method of the present
disclosure.

Fig. 3 is a flow chart of determining a display position in one embodiment of an information
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playback method of the present disclosure.

Fig. 4 is a flow chart of judging whether an information display device is within a visual field range
in one embodiment of an information playback method of the present disclosure.

Fig. 5A is a schematic structural diagram of one embodiment of an information playback apparatus
of the present disclosure; and Fig. 5B is a schematic structural diagram of another embodiment of an
information playback apparatus of the present disclosure.

Fig. 6 is a structure diagram of one embodiment of an electronic device of the present disclosure.

Detailed Description of the Embodiments
Exemplary embodiments according to the present disclosure will be described in detail below with
reference to accompanying drawings. Obviously, the described embodiments are only part of the
embodiments of the present disclosure, but not all the embodiments. It should be understood that the
present disclosure is not limited by the exemplary embodiments described herein.
It should be noted that relative arrangement of components and steps, numerical expressions and
numerical values set forth in these embodiments do not limit the scope of the present disclosure
unless specifically stated otherwise.
Those skilled in the art can understand that terms such as "first" and "second™ in the embodiments of
the present disclosure are only configured to distinguish different steps, devices, or modules, etc.,
and neither represent any specific technical meaning, nor represent any necessary logical order
between them.
It should further be understood that, in the embodiments of the present disclosure, "a plurality of"
may refer to two or more, and "at least one" may refer to one, two or more.
It should further be understood that any component, data or structure mentioned in the embodiments
of the present disclosure can generally be understood to be one or more in a case of not being
explicitly defined or given contrary indications in the context.
In addition, a term "and/or" in the present disclosure is only an association relationship to describe
associated objects, and represents that there may be three kinds of relationships, for example, A
and/or B, may represent. A exists alone, A and B exist at the same time, and B exists alone. In
addition, a character “/” in the present disclosure generally represents that the previous and next
association objects are in an “or” relationship.
It should further be understood that the description of all the embodiments in the present disclosure
emphasizes the differences between all the embodiments, and the same or similar points can be

referred to each other. Repetitions are omitted for the sake of brevity.
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Meanwhile, it should be understood that, for the convenience of description, dimensions of various
parts shown in the accompanying drawings are not drawn in an actual proportional relationship.

The following description of the exemplary embodiments is merely illustrative in nature and is in no
way intended to limit the present disclosure, its application or use in any way.

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

It should be noted that similar numerals and letters represent like items in the following
accompanying drawings, therefore, once an item is defined in one accompanying drawing, it does not
require further discussion in the subsequent accompanying drawings.

The embodiments of the present disclosure may be applied to electronic devices such as a computer
system and a server, which may operate with numerous other general purpose or special purpose
computing system environments or configurations. Examples of well-known computing systems,
environments and/or configurations suitable for use with the electronic devices such as a terminal
device, the computer system and the server include, but are not limited to: a personal computer
system, a server computer system, a thin client, a thick client, a handheld or laptop device, a
microprocessor-based system, a set-top box, programmable consumer electronics, a network personal
computer, a minicomputer system, a mainframe computer system, and a distributed cloud computing
technology environment including any of the above system, etc..

The electronic devices such as the computer system and the server may be described in a general
context of computer system-executable instructions (such as program modules) executed by the
computer system. Generally, the program modules may include a routine, a program, a target
program, a component, logic, a data structure, etc., that execute particular tasks or implement
particular abstract data types. The computer system/server may be implemented in the distributed
cloud computing environment where tasks are executed by a remote processing device linked
through a communications network. In the distributed cloud computing environment, the program
modules may be located on a local or remote computing system storage medium including a storage

device.

Application Overview

At present, an Internet technology has brought a lot of convenience to people's life. By using a 3D
reconstruction technology, people can experience operations such as shopping, traveling, visiting,
and viewing houses without leaving home. Furthermore, in a reconstructed 3D model, a user can be

provided with a user experience that is basically the same as an actual scenario. However, as people
7



use a 3D reconstruction scenario more and more, requirements for interaction in the 3D scenario are
getting higher and higher. At present, the current technology lacks interaction when the user browses,
and cannot provide the user with more diverse interaction based on the 3D scenario, resulting in very
poor user experience.

According to an information playback method provided by an embodiment of the present disclosure,
identification is performed on a spatial image in a 3D model and an information display device and a
display area in the spatial image are obtained, display position information corresponding to the
display area is determined, an information playback layer is overlaid in the display area and display
information is played back, and a corresponding interactive operation is performed on the display
information played back in the information playback layer. By overlaying the information playback
layer on the information display device in the 3D model, further information exchange can be
implemented in the 3D model, so that the user can experience a more reality-like scenario in the 3D

model, thereby enhancing a user experience.

Exemplary System

Fig. 1 illustrates an exemplary system architecture 100 of an information playback method or
information playback apparatus to which embodiments of the present disclosure may be applied.

As shown in Fig. 1, the system architecture 100 may include a terminal device 101, a network 102
and a server 103. The network 102 is a medium used to provide a communication link between the
terminal device 101 and the server 103. The network 102 may include various connection types, such
as wired and wireless communication links, or fiber optic cables.

A user may use the terminal device 101 to interact with the server 103 through the network 102 to
receive or send messages and the like. Various communication client applications, such as shopping
applications, search applications, web browser applications, and instant communication tools, may be
installed on the terminal device 101.

The terminal device 101 may be various electronic devices, including but not limited to, mobile
terminals such as a mobile phone, a notebook computer, a digital broadcast receiver, a personal
digital assistant (PDA), a PAD (Tablet), a portable multimedia player (PMP), and a vehicle-carried
terminal (for example, a vehicle-carried navigation terminal), and stationary terminals such as a
digital TV and a desktop computer.

The server 103 may be a server that provides various services, such as a background image
processing server that processes images uploaded by the terminal device 101. The background image
processing server can process the received image, obtain a processing result (such as object

suggestion information) and feed it back to the terminal device.
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It should be noted that the information playback method provided by the embodiment of the present
disclosure may be executed by the server 103 or the terminal device 101. Accordingly, the
information playback apparatus may be set in the server 103 or in the terminal device 101. For
example, there may be the plurality of terminal devices 101 in Fig. 1, wherein one terminal device
obtains a spatial image from other terminal devices, and executes the information playback method.

It should be understood that the numbers of the terminal devices, networks and servers in Fig. 1 are
merely illustrative. There may be any number of terminal devices, networks and servers according to

implementation needs.

Exemplary Method

Fig. 2 is a flow chart in one embodiment of an information playback method of the present disclosure.
The present embodiment may be applied to an electronic device (such as the server or the terminal
device as shown in Fig. 1). As shown in Fig. 2, the following steps are included.

Step 201, identification is performed on a spatial image in a 3D model and an information display
device and a display area of the information display device in the spatial image are obtained.

In one embodiment, the 3D model may be a 3D model of a house, and the like. The electronic device
may perform identification on the spatial image in the 3D model displayed by a target user terminal
(for example, the terminal device shown in Fig. 1). Where, the target user terminal is a terminal used
by a target user, and the target user is a user who browses a 3D space. The spatial image may be an
image captured in advance for the 3D space such as the house, an ordinary two-dimensional image,
or a panoramic image. The spatial image may include various object images. For example, when the
spatial image is an image captured in a room, the spatial image may include images of various
furniture, such as images of sofa, a tea table, a television, and a dining table.

For the spatial image with the various furniture, the electronic device may determine object
information in the spatial image by using various methods. For example, the electronic device may
use an existing target detection method (for example, a target detection method based on a neural
network) to identify the spatial image, and obtain the information display device and the display area
in the spatial image. The information display device may be a preset device capable of performing a
display operation, such as a television, a display and a projector screen. The display area is a display
area of the television, the display, a screen, etc., for example, a screen area of the television. Further,
the information display device may further include some specific areas on a flat surface, such as
some specific areas on a wall, for example, an area drawn on the wall; all of a mirror surface or glass
surface; or some specific areas. The information display device may include any 3D model surface of

an object that can be used as a display interface in a real physical world.
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Step 202, display position information corresponding to the display area is determined.

In one embodiment, the display position information corresponding to the display area may include
spatial coordinates of four end points (vertices) of the display area in the 3D model, and the like.

Step 203, an information playback layer is overlaid in the display area based on the display position
information so as to play back display information in the information playback layer.

In one embodiment, the information playback layer is overlaid in the display area, and the
information playback layer is configured to play back the display information. The display
information may include one or more of a static image with a predetermined resolution, streaming
media information, or a human-computer interaction interface, which is not limited in the present
disclosure. For example, a position where a video should be pasted is determined by display position
information of the display area of the television, and then the video is pasted on the display area of
the television in the 3D model, so that a virtual television in the 3D model has a function of playing
back the video and becomes a real television.

In one embodiment, a corresponding interactive operation is performed on the display information
played back in the information playback layer in response to a playback control command of a user.
The playback control command of the user may be pause, playback, switch, and playback rate
conversion, etc. The corresponding interactive operation such as pause, playback, switch, and
playback rate conversion is performed on the display information played back in the information
playback layer in response to the playback control command of the user. For example, the television
in the 3D space is made to play back the video and the interactive operation is newly added, so that
the user may interact with the video played back by the television, and thus the user has a more
immersive feeling.

An interactive button may be set on the information playback layer. The performing the
corresponding interactive operation on the display information in response to the playback control
command input by the user through the interactive button includes: one or more of pause, playback,
switch and playback rate conversion.

In some optional implementations, Fig. 3 is a flow chart of determining a display position in one
embodiment of the information playback method of the present disclosure. As shown in Fig. 3, the
following steps are included.

Step 2011, the 3D model is input into an image identification model, the information display device
and the display area are identified in the spatial image by using the image identification model, and
positions of the information display device and the display area in the 3D model are determined.

In one embodiment, the image identification model may be a deep learning model, and there are

various kinds of deep learning models, for example, the deep learning models include CNN, DBN,
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RNN, RNTN, an auto-encoder, GAN, and the like. A preset deep learning model includes three
layers of neuron models. The three layers of neuron models include an input layer neuron model, an
intermediate layer neuron model, and an output layer neuron model. Output of each layer of neuron
models is taken as input of the next layer of neuron model. The three layers of neuron models may be
a sub network structure of a plurality of neural network layers with a fully-connected structure, and
the intermediate layer neuron model is a fully-connected layer.

A training sample is generated based on a 3D model sample in which 3D space information
(including depth information) of the information display device is calibrated, the display area is
calibrated in the 3D space information of the information display device, and the 3D space
information trains a preset deep learning model by using a deep learning method and based on the
training sample to obtain the image identification model. For example, a 3D model sample for
calibrating the 3D space information of the information display device such as the television and the
display, the display area is calibrated in the 3D space information of the information display device,
the training sample is generated based on the 3D model sample, and after sufficient training is
performed on the image identification model based on the training sample, the model can identify the
information display device and the display area for any 3D model, and determine the positions of the
information display device and the display area in the 3D model.

In one embodiment, the training sample may also be generated based on a panorama sample in which
a position of an image of the information display device is calibrated, the display area is calibrated in
the image of the information display device, and the preset deep learning model is trained by using
the deep learning method and based on the training sample to obtain the image identification model.
For example, a panorama sample for calibrating positions of images of the television and the display,
the display area is calibrated in the image of the information display device, the training sample is
generated based on the panorama sample, and after sufficient training is performed on the image
identification model based on the training sample, the model can identify the information display
device and the display area for any panorama, and determine positions of the information display
device and the display area in the panorama.

In one embodiment, an executive body for training the image identification model may use a
machine learning method to take a sample space image included in the training sample in a preset
training sample set as input, and take a labeled object characteristic information (the object
characteristic information may be configured to characterize appearance characteristics of an object,
such as a category, style and other characteristics of the object) corresponding to the input sample
space image as expected output to train an initial model (such as a convolutional neural network of

various structures), and thus actual output can be obtained for the sample space image input during
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each training. Where, the actual output is data actually output by the initial model, which is
configured to characterize the object characteristic information. Then, the above executive body may
adjust parameters of the initial model by adopting a gradient descent method and a backpropagation
method and based on the actual output and the expected output, and take a model obtained after each
parameter adjustment as the initial model for the next training, and end training in a case of meeting
a preset training end condition, so as to obtain the image identification model by training. It should
be noted that the preset training end condition here may include, but is not limited to, at least one of
the following: training time exceeds a preset duration; the number of training times exceeds the
preset number of times; or a loss value calculated by using a preset loss function (such as a cross
entropy loss function) is less than a preset loss value threshold.

Step 2012, 3D point cloud information corresponding to the 3D model is obtained.

In one embodiment, the 3D point cloud information may be obtained remotely or locally. The 3D
point cloud information may include 3D coordinate values corresponding to pixels in the 3D model.
For example, when building the 3D model, a depth camera is configured to capture the image of the
3D space such as the house to obtain the spatial image, and the spatial image is taken as the depth
image, so that depth information corresponding to the spatial image can be obtained. The depth
information is configured to characterize a distance between an object image in the spatial image and
an imaging surface of a camera. Each pixel in the depth image corresponds to a depth value, and the
depth value is configured to characterize a distance between a position indicated by the pixel and the
imaging surface of the camera. The electronic device may determine the 3D point cloud information
according to the distance characterized by the depth information.

Step 2013, the display position information is determined based on the 3D point cloud information
and a position of the display area in the 3D model, wherein the display position information includes:
spatial coordinates in the 3D model.

In one embodiment, each object image in the spatial image may correspond to a 3D point cloud set,
and each 3D point cloud in the three-dimensional point cloud set is configured to characterize a point
on the object. Spatial coordinates of each vertex of the display area of the information display device
in the 3D model may be determined according to the 3D point cloud information and the position of
the display area in the 3D model. For example, the television and the display screen of the television
are identified through the image identification model, and position information of the display screen
is determined. According to the 3D point cloud information and a position of the display screen in
the 3D model, the spatial coordinates of the four vertices of the display screen in the 3D model are
determined, and the specific position of the display screen of the television in the 3D model is

determined by the four spatial coordinates. Fig. 4 is a flow chart of judging whether the information
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display device is within a visual field range in one embodiment of the information playback method
of the present disclosure. As shown in Fig. 4, the following steps are included.

Step 2031, current virtual user visual field information is obtained, and the visual field information
includes current position information of a virtual user and visual angle range information of the
virtual user.

In one embodiment, the electronic device may determine the visual field information of the virtual
user based on the position where the virtual user is located and a visual field range of the virtual user.
When the user browses in the 3D model, there is always a virtual user simulating a real position of
the user in the 3D model. Since a visual angle range of human eyes is a fixed angle, generally
between 60°and 120< and the 3D model seen by the user at different positions is also different, so
the position and visual angle range of the virtual user need to be used to determine the visual field
information of the virtual user.

Step 2032, whether the information display device is within the visual field range of the virtual user
is judged.

In the present embodiment, the electronic device can obtain coordinate information of the object. In
step 2031, the visual field information of the virtual user is obtained. After intersection processing is
performed on the visual field information of the virtual user and the 3D model, the object
information in the visual field range of the virtual user can be obtained.

In one embodiment, the electronic device obtains spatial coordinates of end points of the information
display device in the 3D model; and determines that the information display device is within the
visual field range of the virtual user when the number of the spatial coordinates of the end points
falling within a visual field of the virtual user is greater than a preset threshold. For example, it can
be set that if two end points of the information display device are within the visual field range of the
virtual user, it is determined that the information display device is within the visual field range of the
virtual user. That is, the threshold is set to be 2. Of course, the threshold may be set to be 3, 4, and
other natural numbers according to the actual situation.

It may be understood that it is determined that the information display device is not within the visual
field range of the virtual user when the number of the spatial coordinates of the end points falling
within the visual field of the virtual user is smaller than or equal to the preset threshold. In this case,
it may be set to temporarily not play back the display information. For example, once it is determined
that the information display device is not within the visual field range of the virtual user, the
playback of the display information will be paused, and the playback will be restarted when the
display area can be seen in the visual field range of the virtual user. In this case, it may also be set

that the display information is still played back, but the virtual user cannot see it due to the limitation
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of his/her visual field range.

A plurality of methods may be adopted to play back the display information in the information
playback layer. For example, the current virtual user visual field information is obtained, whether the
information display device is within the visual field range of the virtual user is judged; and the
display information is loaded on the information playback layer and is played back automatically, or
is played back in response to the playback command of the user if the information display device is
located within the visual field range of the virtual user. The display information may be played back
in two playback forms: automatic playback and manual triggering. For automatic playback, for
example, when the user is browsing in the 3D model, the video in the television will automatically
played back if the television in the 3D model is within a visible range of the user, or, if the television
is within the visible range of the user, when the user clicks the television in the 3D model, the
television can be triggered to play back.

A playback button is rendered on the information playback layer, and a corresponding playback
operation is performed in response to the play button being triggered. An interactive button may be
further rendered on the information playback layer to imitate a real player, and the user can perform
clicking or other operations on the playback button to realize user interaction in the real space. For
example, the interactive button such as pause, playback, switch, or playback rate conversion may be
rendered, so that the user can interact with it to pause the video when playing back a picture,
streaming media, or the human-computer interaction interface. Automatic pause and manual pause
are included. For automatic pause: time for playing back the video may be customized through more
specific policies. When a certain time is reached, the video will automatically pause. For manual
pause: the user can manually click the television to pause playback. If the user doesn't manually click
the television, the video will be subjected to loop playback.

In one embodiment, display information played back in the information playback layer in each
display area is controlled respectively if the plurality of display areas are identified in the 3D model.
The display information played back in the information playback layers in these display areas may
all be the same, may all be different, or may be partially the same.

The situation that the plurality of display areas are identified in the 3D model may include the
following: (1) the 3D model includes one display device, and the display device includes the
plurality of display areas (for example, the display device is a multi-screen display device); and (2)
the 3D model includes the plurality of display devices (for example, the 3D model includes the
plurality of display devices such as the television, a computer display, and a home theater), and each
display device includes the one or more display areas. For example, there are the plurality of

televisions in the same 3D model, and the different televisions are controlled to play back the
14



different videos.

Target display areas corresponding to the plurality of 3D models and needing to play back the display
information are determined if a user browses the plurality of 3D models in a present time interval,
and display information played back in an information playback layer in each target display area is
controlled to be different. For example, if the user browses the plurality of 3D models (a 3D model
of a house) within 30 minutes, the video played back by the television in each 3D model browsed by
the user is different.

In one embodiment, the display position information includes spatial coordinates of end points (for
example, four end points) of the display area in the 3D model. Based on the end points (four end
points), a display plane (ie, the display area) for playing back the display information may be
determined, but the determined display plane may be inclined, which may reduce viewing feeling of
the user. In order to reduce the inclination of the user to see the display information (for example, an
image), the following methods may be adopted.

First, the display area determined based on the spatial coordinates of the end point is divided into a
plurality of sub display areas. For example, a rectangular display area is determined based on the
four end points, and the rectangular display area is divided into the plurality of sub display areas.
These sub display areas may be implemented as a plurality of strip-shaped sub-areas or a plurality of
triangular sub-areas or a plurality of block-shaped sub-areas. These sub-areas may have the same size
or different sizes. For example, according to specific display requirements, the sub-areas include a
small number of sparse sub-areas and a large number of dense sub-areas.

Then, the display information for being played back in the display area is divided into a plurality of
sub display information in one-to-one correspondence to the plurality of sub display areas on a
display position. For example, if the display area has been divided into the plurality of strip-shaped
sub-areas in the above step, an image to be displayed is divided into a plurality of strip-shaped
sub-images in one-to-one correspondence to the plurality of strip-shaped sub-areas on position.

Then, the corresponding sub display information is controlled to display in each sub display area. For
example, the leftmost sub-image is displayed in the leftmost sub display area, the middle sub-image
is displayed in the middle sub display area, and the rightmost sub-image is displayed in the rightmost
sub display area.

In this way, in a case that the determined display area (display plane) may be inclined, the inclination
of the displayed information seen by the virtual user can be greatly reduced by means of displaying

in different areas, which improves the viewing feeling of the user and enhances the user experience.

Exemplary Apparatus
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In one embodiment, as shown in Fig. 5A, the present disclosure provides an information playback
apparatus, including: a display area identification module 501, a display position determining module
502, a display information playback module 503 and a display information interaction module 504.
The display area identification module 501 performs identification on a spatial image in a 3D model
and obtains an information display device and a display area of the information display device in the
spatial image. The display position determining module 502 determines display position information
corresponding to the display area. The display information playback module 503 overlays an
information playback layer in the display area based on the display position information so as to play
back display information in the information playback layer.

As shown in Fig. 5B, the information playback apparatus further includes a display information
interaction module 504, configured to perform a corresponding interactive operation on the display
information played back in the information playback layer in response to a playback control
command of a user.

In one embodiment, the display area identification module 501 inputs the 3D model into an image
identification model, identifies the information display device and the display area in the spatial
image by using the image identification model, and determines positions of the information display
device and the display area in the 3D model. The display area identification module 501 generates a
training sample based on a 3D model sample in which the information display device is calibrated,
wherein the display area is calibrated in the information display device. The display area
identification module 501 trains a preset deep learning model by using a deep learning method and
based on the training sample to obtain the image identification model.

The display position determining module 502 obtains 3D point cloud information corresponding to
the 3D model, and determines the display position information based on the 3D point cloud
information and a position of the display area in the 3D model, wherein the display position
information includes: spatial coordinates in the 3D model.

The display information playback module 503 obtains current virtual user visual field information,
and the visual field information includes current position information of a virtual user and visual
angle range information of the virtual user. The display information playback module 503 judges
whether the information display device is within a visual field range of the virtual user, and loads the
display information on the information playback layer and plays back automatically, or plays back in
response to a playback command of a user if the information display device is located within the
visual field range of the virtual user.

The display information playback module 503 obtain spatial coordinates of end points of the

information display device in the 3D model, and determines that the information display device is
16



within the visual field range of the virtual user when the number of the spatial coordinates of the end
points falling within a visual field of the virtual user is greater than a preset threshold.

In one embodiment, the display information interaction module 504 sets an interactive button on the
information playback layer, and performs the corresponding interactive operation on the display
information in response to the playback control command input by the user through the interactive
button; wherein the interactive operation includes: one or more of pause, playback, switch and
playback rate conversion.

The display information playback module 503 controls display information played back in the
information playback layer in each display area to be different if the plurality of display areas are
identified in the 3D model. The display information playback module 503 determines target display
areas corresponding to the plurality of 3D models and needing to play back the display information if
a user browses the plurality of 3D models in a present time interval, and controls display information
played back in an information playback layer in each target display area to be different.

The information playback apparatus may further include a display information controlling module,
which contains a display control strategy. In some cases, based on the end points (for example, four
end points), a display plane (i.e., the display area) for playing back the display information may be
determined, but the determined display plane may be inclined, which may reduce viewing feeling of
the user. The display control strategy contained in the display information controlling module can
reduce inclination of the display information (for example, an image) seen by the user.

The display information controlling module is constructed as to divide the display area determined
based on the spatial coordinates of the end points into a plurality of sub display areas; divide the
display information for being played back in the display area into a plurality of sub display
information in one-to-one correspondence to the plurality of sub display areas on a display position;
and control to display the corresponding sub display information in each sub display area. In this way,
in a case that the determined display area (display plane) may be inclined, the display information
controlling module can greatly reduce the inclination of the displayed information seen by the virtual
user by means of displaying in different areas, which improves the viewing feeling of the user and
enhances the user experience.

Fig. 6 is a structure diagram of one embodiment of an electronic device of the present disclosure. As
shown in Fig. 6, the electronic device 61 includes one or more processors 611 and a memory 612.
The processor 611 may be a central processing unit (CPU) or other forms of processing units having
a data processing capability and/or instruction execution capability, and may control other
components in the electronic device 61 to execute expected functions.

The memory 612 may include one or more computer program products, which may include various
17



forms of computer readable storage media, such as a volatile memory and/or a non-volatile memory.
The volatile memory for example, may include: a random access memory (RAM) and/or cache
memory (cache), etc. The non-volatile memory, for example, may include: a read only memory
(ROM), a hard disk, a flash memory, etc. One or more computer program instructions may be stored
on the computer readable storage medium, and the processor 611 may run the program instructions
so as to implement the information playback method and/or other expected functions of all the
embodiments of the present disclosure above. Various contents such as an input signal, signal
component, and noise component may also be stored in the computer readable storage medium.

In one example, the electronic device 61 may further include: an input apparatus 613 and an output
apparatus 614, and the like, and these components are interconnected through a bus system and/or
other forms of connection mechanisms (not shown). In addition, the input apparatus 613 may also
include, for example, a keyboard, a mouse, and the like. The output apparatus 614 may output
various information to the outside. The output apparatus 614 may include, for example, a display, a
speaker, a printer, a communication network and their connected remote output devices, etc.

Of course, for simplicity, only some of the components in the electronic device 61 related to the
present disclosure are shown in Fig. 6, and components such as a bus and an input/output interface
are omitted. Besides, the electronic device 61 may further include any other suitable components
according to the specific application.

In addition to the above method and device, an embodiment of the present disclosure further
provides a computer program product including a machine-readable medium, and the
machine-readable medium includes computer program instructions (codes) that cause a machine to
execute various operations of the above information playback method. For example, the computer
program instructions, when run by the processor, cause the processor to execute the steps in the
information playback method according to various embodiments of the present disclosure described
in the "Exemplary Method" section above in this specification.

The computer program products may write program codes for executing operations of the
embodiments of the present disclosure in any combination of one or more programming languages.
The programming languages include object-oriented programming languages, such as Java and C++,
and further include conventional procedural programming languages, such as the "C" language or
similar programming languages. The program codes may be executed entirely on a user computing
device, partly on the user device, as a stand-alone software package, partly on the user computing
device and partly on a remote computing device, or entirely on the remote computing device or a
server.

In addition, the embodiment of the present disclosure may further be a computer readable storage
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medium which stores computer program instructions. The computer program instructions, when run
by the processor, cause the processor to execute the steps in the information playback method
according to various embodiments of the present disclosure described in the "Exemplary Method"
section above in this specification.

The computer readable storage medium may adopt any combination of one or more readable
mediums. The readable medium may be a readable signal medium or a readable storage medium.
The readable storage medium may include, for example, but not limited to, electrical, magnetic,
optical, electromagnetic, infrared, or semiconductor systems, apparatuses or devices, or combination
of the any above. More specific examples (non-exhaustive list) of the readable storage medium may
include: electrical connection having one or more wires, a portable disk, a hard disk, a random access
memory (RAM), a read only memory (ROM), an erasable programmable read only memory
(EPROM or a flash memory), a fiber optic, a portable compact disk read only memory (CD-ROM),
an optical storage device, a magnetic storage device, or any suitable combination of the above.

The basic principle of the present disclosure is described above with reference to the specific
embodiments. However, it should be pointed out that the merits, advantages, effects, and the like
mentioned in the present disclosure are only examples rather than limitations, and these merits,
advantages, effects and the like should not be considered to be a must-have for each embodiment of
the present disclosure. In addition, the specific details disclosed above are only for the purpose of
example and easy understanding, but not for limitation, and the above details do not limit the present
disclosure to be implemented by adopting the above specific details.

Based on the information playback method and device, the electronic device and the storage medium in
the above embodiments, the information display device and the display area in the 3D model are
identified, the information playback layer is overlaid in the display area based on the position
information of the display area and the display information is played back, and the corresponding
interactive operation is performed on the display information played back in the information
playback layer. By overlaying the information playback layer on the information display device in
the 3D model, information exchange in the 3D model is implemented, so that the user can experience
the more reality-like scenario in the 3D model, thereby enhancing the user experience.

All the embodiments in the specification are described in a progressive manner, and each
embodiment focuses on the differences from other embodiments, and the same or similar parts
between all the embodiments may be referred to each other. As for the system embodiment, since it
basically corresponds to the method embodiment, the description is relatively simple, and relevant
parts refer to the partial illustration in the method embodiments.

The block diagrams of elements, apparatus, devices, and systems involved in the present disclosure
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are merely illustrative examples and are not intended to require or imply that they must be connected,
arranged, or configured in the manner shown in the block diagrams. Those skilled in the art will
appreciate that these elements, apparatus, devices, and systems may be connected, arranged, and
configured in any manner. Words such as "including", "containing”, "having," and the like, are
open-ended words, and refer to and may be used interchangeably with "including but not limited to”.
The words "or" and "and" used here refer to and may be used interchangeably with the word "and/or",
unless the context clearly dictates otherwise. The word "such as" used here refers to and may be used
interchangeably with the phrase "such as but not limited to".

The method and apparatus of the present disclosure may be implemented in many ways. For example,
the method and apparatus of the present disclosure may be implemented in software, hardware,
firmware, or any combination of the software, hardware, and firmware. The above order for the steps
of the method is for illustration only, and the steps of the method of the present disclosure are not
limited to the order specifically described above unless specifically stated otherwise. In addition, in
some embodiments, the present disclosure can further be implemented as programs recorded in a
recording medium, and these programs include machine-readable instructions for implementing the
method according to the present disclosure. Thus, the present disclosure further covers the recording
medium storing the program for executing the method according to the present disclosure.

It should further be noted that, in the apparatus, device and method of the present disclosure, all the
components or all the steps may be decomposed and/or recombined. These decompositions and/or
recombinations should be regarded as equivalent solutions of the present disclosure.

The above description of the disclosed aspects is provided to enable any person skilled in the art to
make or use the present disclosure. Various modifications and the like to these aspects are readily
apparent to those skilled in the art, and the general principle defined here may be applied to other
aspects without departing from the scope of the present disclosure. Thus, the present disclosure is not
intended to be limited to the aspects shown here but is to be in accordance with the widest scope
consistent with the principle and novel features disclosed herein.

The above description has been presented for the purposes of illustration and description. In addition,
this description is not intended to limit the embodiments of the present disclosure to the forms
disclosed here. Although a plurality of example aspects and embodiments have been discussed above,
those skilled in the art will recognize certain variations, modifications, changes, additions and

sub-combinations thereof.
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Claims

1. An information playback method, comprising:

performing identification on a spatial image in a 3D model and obtaining an information display

device and a display area of the information display device in the spatial image;
determining display position information corresponding to the display area; and

overlaying an information playback layer in the display area based on the display position

information so as to play back display information in the information playback layer,
wherein playing back the display information in the information playback layer comprises:

obtaining current virtual user visual field information, wherein the visual field information
comprises current position information of a virtual user and visual angle range information of the

virtual user;

judging whether the information display device is within a visual field range of the virtual user;

and

loading the display information on the information playback layer and playing back
automatically, or playing back in response to a playback command of a user if the information

display device is located within the visual field range of the virtual user,

wherein judging whether the information display device is within the visual field range of the virtual

user COl’IlpI'iSGSI

obtaining spatial coordinates of end points of the information display device in the 3D model;

and

determining that the information display device is within the visual field range of the virtual
user when the number of the spatial coordinates of the end points falling within the visual field of the

virtual user is greater than a preset threshold.

2. The method according to claim 1, wherein performing identification on the spatial image in
the 3D model and obtaining the information display device and the display area in the spatial

image comprise:

inputting the 3D model into an image identification model, identifying the information display
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device and the display area of the display device in the spatial image by using the image
identification model, and determining positions of the information display device and the display

area in the 3D model.

3. The method according to claim 2, further comprising:

generating a training sample based on a 3D model sample in which 3D space information of the
information display device is calibrated, wherein the display area of the information display device is

calibrated in the 3D space information of the information display device; and

training a preset deep learning model by using a deep learning method and based on the training

sample to obtain the image identification model.

4. The method according to claim 1, wherein determining the display position information

corresponding to the display area comprises:
obtaining 3D point cloud information corresponding to the 3D model; and

determining the display position information based on the 3D point cloud information and a

position of the display area in the 3D model; wherein

the display position information comprises spatial coordinates of end points of the display area

in the 3D model.

5. The method according to claim 1, further comprising:

performing a corresponding interactive operation on the display information played back in the

information playback layer in response to a playback control command of a user.

6. The method according to claim 5, wherein performing the corresponding interactive
operation on the display information played back in the information playback layer in

response to the playback control command of the user comprises:

setting an interactive button on the information playback layer, and performing the
corresponding interactive operation on the display information in response to the playback control

command input by the user through the interactive button; wherein
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the interactive operation comprises: one or more of pause, playback, switch and playback rate

conversion.

7. The method according to claim 1, further comprising:

respectively controlling the display information played back in the information playback layer
of each display area in a case that the identified display area comprises the plurality of display areas,

wherein

optionally, respectively controlling the display information played back in the information
playback layer of each display area comprises: controlling to play back different display information

in the information playback layer of each display area.

8. The method according to claim 1, further comprising:

determining target display areas corresponding to a plurality of 3D models and needing to play
back the display information in a case that a user browses the plurality of 3D models, and
respectively controlling display information played back in an information playback layer of each

target display area, wherein

optionally, respectively controlling the display information played back in the information
playback layer of each target display area comprises: controlling to play back different display

information in the information playback layer of each target display area.

9. The method according to any one of claims 1-8, wherein

the display information comprises at least one of the following items: a static image, streaming

media information, or a human-computer interaction interface.

10. The method according to claim 1, wherein the display position information comprises spatial
coordinates of end points of the display area in the 3D model, and the method further

comprises:

dividing the display area determined based on the spatial coordinates of the end points into a

plurality of sub display areas;
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dividing the display information for being played back in the display area into a plurality of sub
display information in one-to-one correspondence to the plurality of sub display areas on a display

position; and

controlling to display the corresponding sub display information in each sub display area.

11. An information playback apparatus, comprising:

a display area identification module, configured to perform identification on a spatial image in a
3D model and obtain an information display device and a display area of the information display

device in the spatial image;

a display position determining module, configured to determine display position information

corresponding to the display area; and

a display information playback module, configured to overlay an information playback layer in
the display area based on the display position information so as to play back display information in

the information playback layer,

wherein the display information playback module is configured to obtain current virtual user
visual field information, wherein the visual field information comprises current position information
of a virtual user and visual angle range information of the virtual user; judge whether the information
display device is within a visual field range of the virtual user; and load the display information on
the information playback layer and play back automatically, or play back in response to a playback
command of a user if the information display device is located within the visual field range of the

virtual user,

wherein the display information playback module is further configured to obtain spatial
coordinates of end points of the information display device in the 3D model; and determine that the
information display device is within the visual field range of the virtual user when the number of the
spatial coordinates of the end points falling within a visual field of the virtual user is greater than a

preset threshold.

12. The apparatus according to claim 11, wherein

the display area identification module is configured to input the 3D model into an image

identification model, identify the information display device and the display area of the information
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display device in the spatial image by using the image identification model, and determine positions

of the information display device and the display area in the 3D model.

13. The apparatus according to claim 12, wherein

the display area identification module is configured to generate a training sample based on a 3D
model sample in which 3D space information of the information display device is calibrated, wherein
the display area of the information display device is calibrated in the 3D space information of the
information display device; and train a preset deep learning model by using a deep learning method

and based on the training sample to obtain the image identification model.

14. The apparatus according to claim 11, wherein

the display position determining module is configured to obtain 3D point cloud information
corresponding to the 3D model; and determine the display position information based on the 3D
point cloud information and a position of the display area in the 3D model, wherein the display

position information comprises: spatial coordinates of end points of the display area in the 3D model.

15. The apparatus according to claim 11, further comprising:

a display information interaction module, configured to perform a corresponding interactive
operation on the display information played back in the information playback layer in response to a

playback control command of a user.

16. The apparatus according to claim 15, wherein

the display information interaction module is configured to set an interactive button on the
information playback layer, and perform the corresponding interactive operation on the display
information in response to the playback control command input by the user through the interactive
button; wherein the interactive operation comprises: one or more of pause, playback, switch and

playback rate conversion.

17. The apparatus according to claim 11, wherein
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the display information playback module is configured to respectively control the display
information played back in the information playback layer of each display area in a case that the

identified display area comprises the plurality of display areas, wherein

optionally, respectively controlling the display information played back in the information
playback layer of each display area comprises: controlling to play back different display information

in the information playback layer of each display area.

18. The apparatus according to claim 11, wherein

the display information playback module is configured to determine target display areas
corresponding to a plurality of 3D models and needing to play back the display information in a case
that a user browses the plurality of 3D models, and respectively control display information played

back in an information playback layer of each target display area, wherein

optionally, respectively controlling the display information played back in the information
playback layer of each target display area comprises: controlling to play back different display

information in the information playback layer of each target display area.

19. The apparatus according to claim 11, wherein the display position information comprises spatial
coordinates of end points of the display area in the 3D model, the apparatus further comprises a
display information controlling module, and the display information controlling module is

configured to:

divide the display area determined based on the spatial coordinates of the end points into a

plurality of sub display areas;

divide the display information for being played back in the display area into a plurality of sub
display information in one-to-one correspondence to the plurality of sub display areas on a display

position; and

control to display the corresponding sub display information in each sub display area.

20. A computer readable storage medium, wherein the storage medium stores a computer program,

and the computer program is configured to execute the method according to any one of claims 1-10.
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21 An electronic device, comprising:
a processor; and
a memory, configured to store executable instructions of the processor; wherein

the processor is configured to read the executable instructions from the memory, and execute the

instructions so as to implement the method according to any one of above claims 1-10.

22. A computer program product, comprising: a readable medium containing executable
instructions, wherein the executable instructions, when executed, may cause a machine to execute

the method according to any one of claims 1-10.
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