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AUGMENTED REALITY-BASED DISPLAY METHOD, DEVICE, AND STORAGE 

MEDIUM 

 

[0001] The present application claims priority of Chinese Patent Application No. 

202010937923.5, filed on September 09, 2020, and the entire content disclosed by the Chinese 

patent application is incorporated herein by reference as part of the present application. 

 

TECHNICAL FIELD 

[0002] Embodiments of the present disclosure relate to an augmented reality-based 

display method and device, and a storage medium. 

 

BACKGROUND 

[0003] Augmented reality (AR) technology is a technology that integrates virtual 

information with the real world, widely uses various technical means, such as multimedia, 

three-dimensional modeling, real-time tracking and registration, intelligent interaction, and 

sensing, to simulate computer-generated virtual information, such as text, image, three-

dimensional model, music, and video, and to apply the computer-generated virtual information 

to the real world. Two types of information complement each other, whereby “augmentation” 

of the real world is implemented. With the development of the AR technology, it has been 

extensively used in different industries. 

[0004] An application of the AR technology in the prior art is to superimpose a virtual 

model (e.g., a cartoon character model, an animal model, etc.) onto the real world. However, 

the virtual model in the prior art is usually fixed, and is a virtual model image predesigned by 

developers, which results in a relatively single virtual model image, which cannot meet the 

diversified needs of users, thereby affecting the willingness of the users to use the AR 

technology and the use experience. 

 

SUMMARY 

[0005] Embodiments of the present disclosure provide an augmented reality-based 

display method and device, and a storage medium to solve the problem that the virtual model 
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image is relatively single and cannot meet the diversified needs of users. 

[0006] In a first aspect, an embodiment of the present disclosure provides an augmented 

reality-based display method, comprising: performing object segmentation on a target object 

in a real-time scene image captured by an image acquisition unit to obtain a target object image; 

generating a virtual image corresponding to the target object based on the target object image; 

and displaying the virtual image in the real-time scene image based on an augmented reality 

display technology. 

[0007] In a second aspect, an embodiment of the present disclosure provides an 

augmented reality-based display device, comprising: a target object determination unit, 

configured to perform object segmentation on a target object in a real-time scene image 

captured by an image acquisition unit to obtain a target object image; a generation unit, 

configured to generate a virtual image corresponding to the target object based on the target 

object image; and a display unit, configured to display the virtual image in the real-time scene 

image based on an augmented reality display technology. 

[0008] In a third aspect, an embodiment of the present disclosure provides an electronic 

device, including: at least one processor and a memory; the memory stores computer 

executable instructions; the at least one processor executes the computer executable 

instructions stored in the memory to cause the at least one processor to perform the method 

described in the first aspect and various possible designs of the first aspect above. 

[0009] In a fourth aspect, an embodiment of the present disclosure provides a computer 

readable storage medium, the computer readable storage medium stores computer executable 

instructions, when the computer executable instructions are executed by a processor, the 

method described in the first aspect and various possible designs of the first aspect above is 

implemented. 

[0010] Embodiments of the present disclosure provide an augmented reality-based 

display method and device, and a storage medium. The method may obtain a target object 

image by performing object segmentation on a target object in a real-time scene image captured 

by an image acquisition unit, generate a virtual image corresponding to the target object based 

on the target object image, and display the virtual image in the real-time scene image based on 

an augmented reality display technology. By obtaining the target object image and generating 
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the virtual image corresponding to the target object based on the target object image, the 

problems that the virtual image needs to be pre-designed and the image is single and fixed can 

be avoided. In the embodiments of the present disclosure, various virtual images can be 

generated according to user demands, and the diverse needs of the user can be met. The virtual 

image can be enhanced and displayed in the real-time scene image by using the augmented 

reality technology, so that the willingness of the user to use the AR technology and the use 

experience can be improved. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] In order to more clearly illustrate the technical solutions in the embodiments of 

the present disclosure or the technical solutions in the known technology, the following briefly 

introduces the accompanying drawings that need to be used in the descriptions of the 

embodiments or the known technology, it is apparent that the accompanying drawings in the 

following description are some embodiments of the present disclosure, for those skilled in the 

art, other drawings can also be obtained according to these drawings on the premise of no 

creative work. 

[0012] FIG. 1 is a schematic flowchart of an augmented reality-based display method 

according to an embodiment of the present disclosure; 

[0013] FIG. 2a is a diagram illustrating an example of displaying a contour of a target 

object image according to an embodiment of the present disclosure; 

[0014] FIG. 2b is a diagram illustrating an example of a user issuing a first instruction 

and determining a target object image according to an embodiment of the present disclosure; 

[0015] FIG. 3 is a diagram illustrating an example of a virtual image corresponding to 

a target object image according to an embodiment of the present disclosure; 

[0016] FIG. 4 is a diagram illustrating an example of displaying a virtual image in a 

real-time scene image according to an embodiment of the present disclosure; 

[0017] FIG. 5 is a schematic flowchart of an augmented reality-based display method 

according to an embodiment of the present disclosure; 

[0018] FIG. 6 is a diagram illustrating an example of a process of generating a virtual 

image corresponding to a target object according to an embodiment of the present disclosure; 



 

 4 

[0019] FIG. 7 is a schematic flowchart of an augmented reality-based display method 

according to an embodiment of the present disclosure; 

[0020] FIG. 8 is a structural block diagram of an augmented reality-based display 

device according to an embodiment of the present disclosure; and 

[0021] FIG. 9 is a schematic diagram illustrating a hardware structure of an electronic 

device according to an embodiment of the present disclosure. 

 

DETAILED DESCRIPTION 

[0022] In order to make objects, technical solutions, and advantages of the 

embodiments of the present disclosure more apparent, the technical solutions of the 

embodiments of the present disclosure will be clearly and completely described below with 

reference to the accompanying drawings in the embodiments of the present disclosure. 

Apparently, the described embodiments are just a part but not all of the embodiments of the 

present disclosure. Based on the embodiments in the present disclosure, those skilled in the art 

can obtain other embodiment(s), without any inventive work, which should be within the 

protection scope of the present disclosure. 

[0023] The embodiments of the present disclosure can be applied to any electronic 

device having an AR function, such as a smart phone, a tablet computer, and a wearable device, 

etc., the application scenarios of the embodiments of the present disclosure may include that, 

for example, an electronic device captures a real-time scene image through an image 

acquisition unit thereof, generates a corresponding virtual image according to a target object in 

the real-time scene, and finally displays the generated virtual image in the real-time scene 

image through an augmented reality-based display method according to various embodiments 

of the present disclosure. For example, the target object in the real-time scene image is a mango, 

and a virtual image corresponding to the target object mango is generated by using the method 

of generating a virtual image in the embodiments of the present disclosure. The virtual image 

corresponding to the mango can be displayed in the real-time scene image and further 

dynamically displayed in the form of animation after the virtual image is processed by the 

augmented reality-based display method according to various embodiments of the present 

disclosure. Furthermore, the virtual image corresponding to the mango may have limbs and/or 
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expressions, and the limbs and/or expressions may have certain movements, such that the 

virtual image corresponding to the mango moves in the real-time scene. 

[0024] Referring to FIG. 1, FIG. 1 is a schematic flowchart of an augmented reality-

based display method according to an embodiment of the present disclosure. The method of 

the embodiment may be applied to an electronic device or a server having the AR function. 

The augmented reality-based display method may include steps described below. 

[0025] S101, performing object segmentation on a target object in a real-time scene 

image captured by an image acquisition unit to obtain a target object image. 

[0026] In the embodiment, an image acquisition unit, such as a camera, of the electronic 

device may capture a real-time scene image and display the real-time scene image in a display 

unit of the electronic device. The electronic device may obtain a target object image by 

segmenting a target object from the real-time scene image. Specifically, the electronic device 

may run an object segmentation algorithm that is pre-loaded to perform object segmentation 

on the real-time scene image to obtain the target object image. The object segmentation 

algorithm used in the embodiment of the present disclosure may include a salient object 

segmentation algorithm, during segmentation, a salient object in the real-time scene image can 

be used as the target object and be segmented to obtain the target object image. The salient 

object may be an object having a significant difference from a background color in the real-

time scene image, and may also be an object in a central region of the real-time scene image, 

or an object occupying the largest area in the real-time scene image, etc. For example, as shown 

in FIG. 2a, a mango in a real-time scene image is located in the central region of the real-time 

scene image and occupies the largest area, and thus can be taken as the target object. Besides, 

a pair of earphones is not located in the central region of the real-time scene image and occupies 

a much smaller area than the mango, and thus is not taken as the target object. 

[0027] In one embodiment, when a user wants to obtain a virtual image corresponding 

to a certain target object image in the real-time scene image, the user may give a first instruction 

such that the electronic device obtains the target object image in the real-time scene image in 

accordance with the first instruction. In one embodiment, the electronic device may, according 

to the first instruction, replicate the same target object image as the obtained target object image 

based on the target object image in the real-time scene image captured by the image acquisition 



 

 6 

unit, and generate a virtual image based on the replicated target object image. 

[0028] In one embodiment, when the electronic device segments the target object to 

obtain the target object image, the target object image can also be tagged, for example, the 

electronic device may highlight the target object image. For example, as shown in FIG. 2a, the 

electronic device can highlight the contour of the target object image through strokes, 

alternatively, can also highlight the target object image, alternatively, display image region 

other than the target object image at a lower brightness, etc., thereby allowing a user to confirm 

whether the target object currently segmented by the electronic device is consistent with the 

target object required by the user. When the user confirms that the target object is consistent 

with the target object required by the user, the user may issue the first instruction, where the 

first instruction includes but is not limited to a click operation instruction, a drag operation 

instruction, and the like for the tagged target object image, as shown in FIG. 2b, the user may 

give the above-mentioned drag operation instruction by dragging within the contour region of 

the target object image. When the user confirms that the target object is inconsistent with the 

target object required by the user, the user may move the electronic device, so that the image 

acquisition unit of the electronic device changes the angle to re-capture a real-time scene image, 

and then run the object segmentation algorithm again to segment a salient object in the real-

time scene image as the target object and tag the obtained target object image. Thus, the user 

can reconfirm whether the current target object determined by the electronic device is 

consistent with the target object required by the user and whether the segmentation effect meets 

the user’s expectation. 

[0029] S102, generating a virtual image corresponding to the target object based on the 

target object image. 

[0030] In the embodiment, after obtaining the target object image (e.g., the target object 

image obtained after replicating from the original target object image), the electronic device 

may generate the virtual image corresponding to the target object based on the target object 

image, where the virtual image may have a limb-body movement and/or an expression 

movement. For example, when the object target image is the image of a mango, the 

corresponding virtual image may have limbs and facial expressions on the image of the mango, 

as shown in FIG. 3. Further, the limbs and expressions may have certain movements to drive 
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the virtual image of the mango to move on the screen of the electronic device. 

[0031] Alternatively, when generating the virtual image corresponding to the target 

object based on the target object image, the target object image may be synthesized with an 

animation material to generate the virtual image corresponding to the target object, the 

animation material includes a limb-body animation material and/or an expression animation 

material of the virtual image. In other words, in the embodiment, the limb-body movement 

and/or the expression movement of the virtual image corresponding to the target object may be 

preset to generate corresponding limb-body animation material and/or an expression animation 

material for use in subsequent synthesis process. That is to say, the limb-body animation 

material and/or expression animation material may be added to the target object image to obtain 

the virtual image corresponding to the target object, and the limbs and/or expressions of the 

virtual image may perform certain movements according to the playback of the limb-body 

animation material and/or expression animation material. 

[0032] S103, displaying the virtual image in the real-time scene image based on an 

augmented reality display technology. 

[0033] In the embodiment, after obtaining the virtual image of the target object, the 

electronic device may display the virtual image of the target object in the real-time scene image 

by the augmented reality display technology. That is to say, the virtual image may be 

superimposed onto the realistic real-time scene image by the augmented reality display 

technology to achieve the effect of augmented display, as shown in FIG. 4. In one embodiment, 

the electronic device may dynamically display the virtual image of the target object in the real-

time scene image. 

[0034] In one embodiment, the electronic device may perform the augmented display 

of the virtual image in the real-time scene image in response to the first instruction from the 

user, the first instruction may include but are not limited to a click operation instruction, a drag 

operation instruction, a voice operation instruction, an operation instruction obtained by 

expression recognition, and the like, issued by the user, for the target object image. In addition, 

the electronic device may, after determining a display position for the virtual image, 

automatically perform the augmented display of the virtual image of the target object at the 

display position in the real-time scene image. 
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[0035] In an alternative embodiment, the user may drag the obtained replicated target 

object image from the initial position of the original target object image to a position in the 

real-time scene image. Further, the virtual image of the target object is displayed at this position 

based on the augmented reality display technology. Alternatively, the virtual image of the target 

object generated based on the replicated target object image may be displayed first, and then 

the virtual image may be displayed at a position in the real-time scene image based on the 

user’s drag operation. 

[0036] Optionally, the user may also rotate, zoom in or out, or move, etc. the displayed 

virtual image. For example, the user may give a control instruction for the virtual image on the 

display interface of the electronic device. The control instruction may include, but are not 

limited to, a rotation control instruction, a zoom-out control instruction, a move control 

instruction, a zoom-in control instruction, and the like, and the electronic device may perform 

corresponding control on the virtual image in response to the user’s control instruction for the 

virtual image. It needs to be noted that the rotation in the embodiment may include a change in 

the angle of the virtual image under any case, and the move may include a change in the 

position of the virtual image under any case. The zoom-in or zoom-out (scaling) may include 

a change in the size of the virtual image under any case. As a matter of course, in the 

embodiment, the use may also perform more other interaction processes with the virtual image, 

which, for the sake of brevity, will not be described one by one redundantly herein. 

[0037] The augmented reality-based display method provided in the embodiment may 

obtain the target object image by segmenting the target object from the real-time scene image 

captured by the image acquisition unit, generate the virtual image corresponding to the target 

object based on the target object image, and display the virtual image in the real-time scene 

image based on the augmented reality display technology. By obtaining the target object image 

and generating the virtual image corresponding to the target object based on the target object 

image, the problems that the virtual image needs to be pre-designed and the image is single and 

fixed can be avoided. In the embodiment, various virtual images can be generated according to 

user demands, and the diversified needs of users can be met. The virtual image can be displayed 

in the real-time scene image by using the augmented reality technology, so that the willingness 

of the users to use the AR technology and the use experience can be enhanced. 
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[0038] On the basis of any embodiment described above, when generating the virtual 

image corresponding to the target object based on the target object image, the target object 

image may be synthesized with an animation material to generate the virtual image 

corresponding to the target object, the animation material includes a limb-body animation 

material and/or an expression animation material of the virtual image. 

[0039] Optionally, as shown in FIG. 5, the step of synthesizing the target object image 

with the animation material may specifically include: 

[0040] S201, obtaining the limb-body animation material and/or the expression 

animation material; 

[0041] S202, determining a plurality of connection points on the target object image 

based on the target object image; and 

[0042] S203, synthesizing the limb-body animation material and/or the expression 

animation material with the target object image by means of the plurality of connection points 

to generate the virtual image corresponding to the target object. 

[0043] In the embodiment, the electronic device may firstly obtain the limb-body 

animation material and/or the expression animation material of the virtual image, the limb-

body animation material and/or the expression animation material may be pre-configured and 

stored in the electronic device. When synthesis is required, the electronic device may extract 

the limb-body animation material and/or the expression animation material and then determine 

a plurality of connection points on the target object image based on the properties (e.g., shape, 

size, texture) of the target object image, the connection points are positions where the limb-

body animation material and/or the expression animation material is combined with the target 

object image. For example, the electronic device may set the target object image as the trunk 

of the body of the virtual image and the plurality of connection points determined on the target 

image as limb connection points. Thus, the connection points may include the connection 

positions of the limbs with the trunk of the body, furthermore, the electronic device may then 

synthesize the limb-body animation material with the target object image by means of the 

connection points such that the target object image has the limbs. In addition, the electronic 

device may also determine, according to the target object image, the placement position, such 

as the center of the trunk of the body, that is, the center position of the target object image, of 
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an expression on the trunk of the body of the virtual image on the target object image, and 

synthesize the expression animation material with the target object image, so that the virtual 

image corresponding to the target object image also has the expression. In addition, the limbs 

and/or the expression may also have certain animation effects, and therefore, the virtual image 

corresponding to the target object having the animation effects is further generated, as shown 

in FIG. 6 in detail. 

[0044] On the basis of the above embodiment, the step of obtaining a plurality of 

connection points on the target object image may specifically include: adjusting the animation 

material based on the target object image; and determining positions of the plurality of 

connection points on the target object image. 

[0045] In the embodiment, because the target object images may vary in size, the 

animation material needs to be correspondingly adjusted based on the size of the target object 

image, so that the adjusted animation material can match the target object image in scale. 

Further, the electronic devices may also determine the positions of the plurality of connection 

points on the target object image based on factors such as a shape of the target object image, 

so that the animation material can be joined to the target object image at the connection points 

at appropriate positions to provide a good aesthetics appearance. That is to say, the adjusted 

limb-body animation material may be located at an appropriate position of the target object 

image, and the adjusted expression animation material may also be located at an appropriate 

position of the target object image. 

[0046] According to the method in the embodiment of the present disclosure, 

performing, by the electronic device, object segmentation on the target object in the real-time 

scene image captured by the image acquisition unit to obtain the target object image includes: 

running an object segmentation algorithm to perform object segmentation on the target object 

in the real-time scene image, thereby obtaining a mask and a bounding box of the target object 

image and obtaining a texture of an internal region of the mask. 

[0047] In the embodiment, when segmenting the target object by using the object 

segmentation algorithm, the mask Mask and the bounding box Box of the target object and the 

texture of the internal region of the mask may be obtained. 

[0048] Correspondingly, the electronic device may adjust the size of the animation 
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material based on the size of the bounding box and adjust the positions of the plurality of 

connection points on the target object image based on an axis of symmetry and a length-width 

ratio of the bounding box. 

[0049] In the embodiment, the electronic device may adjust the size of the animation 

material based on the size of the bounding box and then adjust positions of the plurality of 

connection points on the target object image based on the axis of symmetry and the length-

width ratio of the bounding box. In other words, in a case where the size of the bounding box 

is large, the size of the animation material is adaptively increased; in a case where the size of 

the bounding box is small, the size of the animation material is adaptively reduced. The 

electronic device may also determine the positions of the plurality of connection points on the 

target object image, for example, determine the positions of the connection points of the upper 

limbs and the positions of the connection points of the lower limbs, based on the axis of 

symmetry and the length-width ratio of the bounding box, and determine the placement 

position of a facial expression in the target image based on the target image, etc. The connection 

points of the limbs may be symmetrically arranged on two sides of the axis of symmetry of the 

target object image, and the specific positions of the connection points need to be determined 

based on the length-width ratio. For example, for a lanky (i.e., the bounding box has a larger 

length-width ratio) target object image, the connection points of the upper limbs need to be 

moved up and the connection points of the lower limbs need to be moved down. For a dumpy 

(i.e., the bounding box has a smaller length-width ratio) target object image, the connection 

points of the upper limbs need to be moved down and the connection points of the lower limbs 

need to be moved up, through the above adjustment, the final obtained virtual image may have 

more harmonious and reasonable body proportions. 

[0050] On the basis of the above embodiment, synthesizing the limb-body animation 

material and/or the expression animation material with the target object image by means of the 

plurality of connection points to generate the virtual image corresponding to the target object 

includes: synthesizing the limb-body animation material and/or the expression animation 

material with texture of the internal region of the mask by means of the plurality of connection 

points to generate the virtual image corresponding to target object. 

[0051] In the embodiment, the electronic device may synthesize the limb-body 
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animation material and/or the expression animation material with the texture of the internal 

region of the mask by means of the connection points to obtain the virtual image corresponding 

to the target object, i.e., display the limb-body animation material and/or the expression 

animation material on the basis of the texture of the internal region of the mask. In one 

embodiment, after determining the connection points on the target object image and the 

adjusted size of the animation material, the electronic device may synthesize the limb-body 

animation material and/or the expression animation material with the texture of the internal 

region of the mask by means of the connection points to obtain the virtual image corresponding 

to the target object. 

[0052] Further, the electronic device may also play the animation material, including 

playing the limb-body animation material and/or the expression animation material, thus 

performing movement and/or expression control on the virtual image, i.e., enabling the limbs 

and/or the expression of the virtual image to show corresponding movements. 

[0053] Specifically, the electronic device may play the animation materials according 

to preset animation frames of the animation materials to perform movement and/or expression 

control on the virtual image, and/or generate and play animation frames of the animation 

materials based on the limb-body movement and/or expression of the user to perform 

movement and/or expression control on the virtual image corresponding to the target object. In 

other words, the above-mentioned animation material may include the preset animation frames, 

and it may be preset in the preset animation frames what specific animations are shown for the 

limbs and/or expressions. In one embodiment, the electronic device may also capture images 

of the user in real time and generate the animation frames of the limb-body animation material 

and/or expression animation material according to the limb-body movement and/or expression 

movement of the user, thus achieving that the user can control the movements of the virtual 

image corresponding to the target object through movements of the user. For example, when 

the user makes a certain limb-body movement, the virtual image correspondingly shows the 

same limb-body movement, and/or when the user makes a certain expression, the virtual image 

correspondingly shows the same expression. The operation experience and joy of the user can 

be enhanced by driving and controlling the movements of the virtual image corresponding to 

the target object using the user’s movements. 
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[0054] On the basis of any embodiment described above, the step of displaying the 

virtual image in the real-time scene image based on the augmented reality display technology 

includes the following operations: creating a virtual plane in the real-time scene image; 

generating a three-dimensional (3D) space at the virtual plane; and displaying the virtual image 

of target object in the 3D space that is generated based on the augmented reality display 

technology. 

[0055] In the embodiment, when performing the augmented display of the virtual 

image of the target object, in order to ensure that the movements of the virtual image in the 

real-time scene image is more realistic and three-dimensional, a virtual 3D space may be 

created in the real-time scene image. Specifically, the electronic device first creates the virtual 

plane in the real-time scene image, and then generates the 3D space onto the virtual plane on 

the basis of the virtual plane, furthermore, enhances and displays the virtual image in the 3D 

space based on the augmented reality display technology. 

[0056] On the basis of the above embodiment, creating the virtual plane in the real-

time scene image may specifically include: in a case of detecting that a target plane region 

exists in the real-time scene image, creating the virtual plane based on the target plane region, 

where the target plane region is a plane region having a distance to the image acquisition unit 

within a first preset distance range and/or a plane region located in a central region of the real-

time scene image; or, creating the virtual plane at a particular position in the real-time scene 

image. 

[0057] In the embodiment, the electronic device may detect a plane region included in 

the real-time scene image based on the real-time scene image through, for example, a 

simultaneous localization and mapping (SLAM) algorithm, and determine whether there is a 

plane region having a distance from the image acquisition unit within the first preset range 

and/or a plane region in the central region of the real-time scene image. If such a plane region 

exists, the plane region detected may be used as the target plane region. Further, the virtual 

plane is created on the basis of the target plane region, the virtual plane may be close to the 

target plane region, or be parallel to the target plane region and keep a certain fixed distance to 

the target plane region. If no target plane region is detected by the electronic device, the virtual 

plane may be created at a particular position in the real-time scene image. Alternatively, the 
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electronic device does not detect the target plane region, the virtual plane is directly created at 

a particular position in the real-time scene image. The particular position in the real-time scene 

image may include regions such as the central region or the upper right corner of the real-time 

scene image, and a position where the particular position is specifically located in the real-time 

scene image may be set as needed in practice. 

[0058] On the basis of the above embodiment, when displaying the virtual image of the 

target object in the 3D space generated, because the 3D space may be relatively large, it needs 

to be determined that the virtual image is specially displayed at a target position of the 3D 

space. That is to say, the target position may be determined in the 3D space first, and then the 

virtual image of the target object may be displayed at the target position of the 3D space based 

on the augmented reality display technology. 

[0059] On the basis of the above embodiment, determining the target position in the 

3D space may include: receiving a position specifying instruction from a user, establishing a 

three-dimensional anchor point in the three-dimensional space based on a position point 

triggered by the position specifying instruction from the user, and using the three-dimensional 

anchor point as the target position. 

[0060] In the embodiment, the user may issue the position specifying instruction, and 

the electronic device may determine the position point triggered by the position specifying 

instruction from the user after receiving the position specifying instruction from the user. A 

line extends from the position point to the 3D space to form an intersection point between the 

line and the 3D space, and the 3D anchor point is created in the 3D space based on the 

intersection point. The 3D anchor point is the target position for displaying the virtual image 

in the 3D space, and then the electronic device may perform the augmented display of the 

virtual image of the target object at the 3D anchor point in the 3D space. 

[0061] Optionally, the position specifying instruction from the user may be an end 

instruction for the user’s drag operation on the virtual image, and the position (i.e., where the 

user’s drag is ended) triggered by the drag end instruction is the position point triggered by the 

position specifying instruction from the user. In addition, the position specifying instruction 

may not be limited to the end instruction for the user’s drag operation on the virtual image, and 

may also be a click operation instruction from the user, and the position point (i.e., where the 
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user clicks) triggered by the click operation instruction is the position point triggered by the 

position specifying instruction from the user. 

[0062] Of course, the electronic device may also display a virtual model at any position 

in the real-time scene image, for example, display in an arbitrary plane region identified by the 

electronic device in the real-time scene image. Of course, the electronic device may determine 

the display position of the virtual model in other ways, which will not be limited herein. 

[0063] On the basis of any embodiment described above, a pre-placement stage is 

further included after generating the virtual image corresponding to the target object based on 

the target object image and before performing the augmented display of the virtual image of 

the target object at the target position in the real-time scene image. That is to say, the virtual 

image corresponding to the target object may be suspended at a predetermined position in front 

of the image acquisition unit, and the virtual image may be then displayed at the target position 

after the target position in the real-time scene image is confirmed. On the basis of any 

embodiment described above, as shown in FIG. 7, the method further includes: 

[0064] S301, receiving a first triggering instruction from a user, and running an object 

segmentation algorithm that is pre-loaded according to the first triggering instruction to 

perform object segmentation on the target object in the real-time scene image; and 

[0065] S302, receiving a second triggering instruction from the user, and stopping the 

running of the object segmentation algorithm according to the second triggering instruction. 

[0066] In the embodiment, when obtaining the target object image in the real-time 

scene image captured by the image acquisition unit, for the object segmentation algorithm, in 

order to prevent the object segmentation algorithm from running for a long time and occupying 

the computing resource of the electronic device, the object segmentation algorithm may be 

controlled to run in time and stop running. When the object segmentation algorithm needs to 

be run, the user can give the first triggering instruction. The first triggering instruction may be 

a triggering instruction of turning on the image acquisition unit, or a triggering instruction 

issued by the user when the user triggers a start button in the interface in the process when the 

image acquisition unit captures the real-time scene image. The electronic device starts and runs 

the object segmentation algorithm in response to the triggering instruction from the user, 

thereby beginning to segment the target object from the real-time scene image. 
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[0067] Further, when the electronic device has obtained the target object image in the 

real-time scene image, the running of the object segmentation algorithm can be stopped at this 

point. Alternatively, the electronic device stops the running of the object segmentation 

algorithm in response to the second triggering instruction from the user. For example, the user 

closes the image acquisition unit or triggers a stop button in the interface. Alternatively, in 

response to the first instruction from the user for selecting the segmented target object image, 

the electronic device stops the running of the object segmentation algorithm according to the 

first instruction, the present disclosure may not be limited here. 

[0068] For example, the electronic device runs the object segmentation algorithm in an 

algorithm module. When a first triggering instruction (corresponding to an instruction to trigger 

the algorithm to run) is received, the running of the object segmentation algorithm is started. 

When a second triggering instruction (corresponding to an instruction to trigger the algorithm 

to stop running) is received, the running of the object segmentation algorithm is stopped. 

[0069] In one embodiment, after the user gives the first instruction for selecting the 

segmented target object image, the electronic device has obtained the target object image in the 

real-time scene image according to the first instruction, and the running of the object 

segmentation algorithm can be stopped at this point. 

[0070] In one embodiment, the user can also control the start of the object segmentation 

algorithm through a long press operation. The object segmentation algorithm may keep running 

in the process of the long press operation. When the long press operation stops, the running of 

the object segmentation algorithm may be terminated. 

[0071] The object segmentation algorithm is controlled to run in time and stop running 

by adopting the method as described above, and therefore, it can be avoided that the object 

segmentation algorithm runs for a long time in the electronic device and the computing 

resource of the electronic device can be saved. 

[0072] Corresponding to the augmented reality-based display method in the above 

embodiments, FIG. 8 is a structural block diagram of an augmented reality-based display 

device according to an embodiment of the present disclosure. For ease of description, only the 

parts related to the embodiments of the present disclosure are illustrated. With reference to FIG. 

8, the augmented reality-based display device 80 includes a target object determination unit 
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801, a generation unit 802, and a display unit 803. 

[0073] The target object determination unit 801 is configured to perform object 

segmentation on a target object in a real-time scene image captured by an image acquisition 

unit to obtain a target object image. 

[0074] The generation unit 802 is configured to generate a virtual image corresponding 

to the target object based on the target object image. 

[0075] The display unit 803 is configured to display the virtual image in the real-time 

scene image based on an augmented reality display technology. 

[0076] According to one or more embodiments of the present disclosure, the generation 

unit 802, when generating a virtual image corresponding to the target object based on the target 

object image, is configured to: synthesize the target object image with an animation material 

to generate the virtual image corresponding to the target object. 

[0077] The preset animation material includes a limb-body animation material and/or 

an expression animation material of the virtual image. 

[0078] According to one or more embodiments of the present disclosure, the generation 

unit 802, when synthesizing the target object image with the animation material, is configured 

to: obtain the limb-body animation material and/or the expression animation material; 

determine a plurality of connection points on the target object image based on the target object 

image; and synthesize the limb-body animation material and/or the expression animation 

material with the target object image by means of the plurality of connection points to generate 

the virtual image corresponding to the target object. 

[0079] According to one or more embodiments of the present disclosure, the target 

object determination unit 801, when performing object segmentation on the target object in the 

real-time scene image captured by the image acquisition unit to obtain the target object image, 

is configured to: run an object segmentation algorithm to perform object segmentation on the 

target object in the real-time scene image, thereby obtaining a mask and a bounding box of the 

target object image and obtaining a texture of an internal region of the mask. 

[0080] According to one or more embodiments of the present disclosure, the generation 

unit 802, when synthesizing the limb-body animation material and/or the expression animation 

material with the target object image by means of the plurality of connection points to generate 
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the virtual image corresponding to the target object, is configured to: synthesize the limb-body 

animation material and/or the expression animation material with the texture of the internal 

region of the mask by means of the plurality of connection points to generate the virtual image 

corresponding to the target object. 

[0081] According to one or more embodiments of the present disclosure, the generation 

unit 802 is further configured to: adjust a size of the animation material based on a size of the 

bounding box; and adjust positions of the plurality of connection points on the target object 

image based on an axis of symmetry and a length-width ratio of the bounding box. 

[0082] According to one or more embodiments of the present disclosure, the display 

unit 803 is further configured to: play the animation material to perform movement and/or 

expression control on the virtual image. 

[0083] According to one or more embodiments of the present disclosure, the display 

unit 803, when playing the animation material to perform movement and/or expression control 

on the virtual image, is configured to: play the animation material according to preset animation 

frames of the animation material to perform movement and/or expression control on the virtual 

image; and/or generate and play animation frames of the animation material based on limb-

body movements and/or expressions of a user, to perform movement and/or expression control 

on the virtual image. 

[0084] According to one or more embodiments of the present disclosure, the display 

unit 803, when displaying the virtual image in the real-time scene image based on an augmented 

reality display technology, is configured to: create a virtual plane in the real-time scene image; 

generate a 3D space at the virtual plane; and display the virtual image of the target object in 

the generated 3D space based on the augmented reality display technology. 

[0085] According to one or more embodiments of the present disclosure, the display 

unit 803, when creating a virtual plane based on a target plane region in the real-time scene 

image, is configured to: create the virtual plane based on the target plane region in a case of 

detecting that the target plane region exists in the real-time scene image, where the target plane 

region is a plane region having a distance to the image acquisition unit within a first preset 

distance range and/or a plane region located in a central region of the real-time scene image; 

or create the virtual plane at a particular position in the real-time scene image. 
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[0086] According to one or more embodiments of the present disclosure, the display 

unit 803, when displaying the virtual image of the target object in the generated 3D space based 

on the augmented reality display technology, is configured to: determine a target position in 

the 3D space; and display the virtual image of the target object at the target position in the 3D 

space based on the augmented reality display technology. 

[0087] According to one or more embodiments of the present disclosure, the display 

unit 803, when determining the target position in the 3D space, is configured to: receive a 

position specifying instruction from a user, establish a three-dimensional anchor point in the 

three-dimensional space based on a position point triggered by the position specifying 

instruction from the user, and use the three-dimensional anchor point as the target position. 

[0088] According to one or more embodiments of the present disclosure, the target 

object determination unit 801 is further configured to: receive a first triggering instruction from 

a user, and run an object segmentation algorithm that is pre-loaded according to the first 

triggering instruction to perform object segmentation on the target object in the real-time scene 

image; and receive a second triggering instruction from the user, and stop the running of the 

object segmentation algorithm according to the second triggering instruction. 

[0089] According to one or more embodiments of the present disclosure, the display 

unit, when displaying the virtual image in the real-time scene image, is configured to: 

dynamically display the virtual image in the real-time scene image. 

[0090] The augmented reality-based display device provided in the embodiment may 

be used to perform the technical solutions of the augmented reality-based display method of 

the method embodiments described above, the implementation principle and the technical 

effect of the augmented reality-based display device are similar to those of the method 

embodiments, and details are not described herein again in the embodiment. 

[0091] Referring to FIG. 9 that is a schematic diagram illustrating a structure suitable 

for implementing an electronic device 900 according to an embodiment of the present 

disclosure. The electronic device 900 may be a terminal device or a server, and may be used to 

perform the augmented reality-based display method in the method embodiments described 

above. In particular, the terminal device may include, but is not limited to, mobile terminals 

such as a mobile phone, a notebook computer, a digital broadcasting receiver, a personal digital 
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assistant (PDA), a portable Android device (PAD), a portable media player (PMP), a vehicle-

mounted terminal (e.g., a vehicle-mounted navigation terminal), and the like, and fixed 

terminals such as a digital TV, a desktop computer, and the like. The electronic device shown 

in FIG. 9 is merely an example, and should not impose any limitation on the functions and the 

range of use of the embodiments of the present disclosure. 

[0092] As shown in FIG. 9, the electronic device 900 may include a processing device 

(e.g., a central processing unit, a graphics processing unit, etc.) 901, which can perform various 

suitable actions and processing according to a program stored in a read-only memory (ROM) 

902 or a program loaded from a storage device 908 into a random access memory (RAM) 903. 

The RAM 903 further stores various programs and data required for operations of the electronic 

device 900. The processing device 901, the ROM 902, and the RAM 903 are connected to each 

other through a bus 904. An input/output (I/O) interface 905 is also connected to the bus 904. 

[0093] Usually, the following devices may be connected to the I/O interface 905: an 

input device 906 including, for example, a touch screen, a touch pad, a keyboard, a mouse, a 

camera, a microphone, an accelerometer, a gyroscope, etc.; an output device 907 including, for 

example, a liquid crystal display (LCD), a loudspeaker, a vibrator, etc.; a storage device 908 

including, for example, a magnetic tape, a hard disk, etc.; and a communication device 909. 

The communication unit 909 may allow the electronic device 900 to communicate wirelessly 

or by wire with other devices to exchange data. Although FIG. 9 illustrates the electronic device 

900 having various devices, it is to be understood that all the illustrated devices are not 

necessarily implemented or included. More or less devices may be implemented or included 

alternatively. 

[0094] Particularly, according to the embodiments of the present disclosure, the process 

described above with reference to the flowchart may be implemented as a computer software 

program. For example, an embodiment of the present disclosure includes a computer program 

product, which includes a computer program carried on a computer readable medium. The 

computer program includes program codes for executing the method shown in the flowchart, 

and may be used to execute the augmented reality-based display method in the method 

embodiments described above. In such an embodiment, the computer program may be 

downloaded online through the communication device 909 and installed, or installed from the 
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storage device 908, or installed from the ROM 902. When the computer program is executed 

by the processing device 901, the above-mentioned functions defined in the method provided 

in the embodiments of the present disclosure are executed. 

[0095] It needs to be noted that the computer readable medium described above in the 

present disclosure may be a computer readable signal medium or a computer readable storage 

medium or any combination thereof. For example, the computer readable storage medium may 

be, but not limited to, an electric, magnetic, optical, electromagnetic, infrared, or 

semiconductor system, apparatus, or device, or any combination of them. More specific 

examples of the computer readable storage medium may include, but are not limited to: an 

electrical connection having 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 appropriate 

combination of them. In the present disclosure, the computer readable storage medium may be 

any tangible medium containing or storing a program that can be used by or in combination 

with an instruction execution system, apparatus, or device. In the present disclosure, the 

computer readable signal medium may include a data signal that propagates in a baseband or 

as a part of a carrier and carries computer readable program codes. The data signal propagating 

in such a manner may take a variety of forms, including but not limited to an electromagnetic 

signal, an optical signal, or any appropriate combination thereof. The computer readable signal 

medium may also be any computer readable medium other than the computer readable storage 

medium. The computer readable signal medium may send, propagate, or transmit a program 

used by or in combination with an instruction execution system, apparatus, or device. The 

program code contained on the computer readable medium may be transmitted by using any 

suitable medium, including but not limited to an electric wire, a fiber-optic cable, radio 

frequency (RF), and the like, or any appropriate combination of them. 

[0096] The above-mentioned computer readable medium may be included in the 

electronic device described above, or may exist alone without being assembled into the 

electronic device. 

[0097] The above-mentioned computer readable medium may carry one or more 
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programs, when the one or more programs are executed by the electronic device, the electronic 

device is caused to perform the method illustrated in the above embodiments. 

[0098] Computer program codes for performing the operations in the present disclosure 

may be written in one or more programming languages or a combination thereof. The 

programming languages include object oriented programming languages, such as Java, 

Smalltalk, and C++, and also include conventional procedural programming languages, such 

as “C” language or similar programming languages. The program code can be executed fully 

on a user's computer, executed partially on a user's computer, executed as an independent 

software package, executed partially on a user's computer and partially on a remote computer, 

or executed fully on a remote computer or a server. In the scenario involving a remote computer, 

the remote computer may be connected to the user's computer through any type of networks 

including a local area network (LAN) or a wide area network (WAN), or may be connected to 

an external computer (e.g., connected through the Internet from an Internet Service Provider). 

[0099] The flowcharts and block diagrams in the accompanying drawings illustrate 

system architectures, functions, and operations that may be implemented by the system, method, 

and computer program products according to the various embodiments of the present disclosure. 

In this regard, each block in the flowcharts or block diagrams may represent a module, a 

program segment, or a part of code, and the module, the program segment, or the part of code 

includes one or more executable instructions for implementing specified logic functions. It 

should also be noted that, in some alternative implementations, functions marked in the blocks 

may also occur in an order different from the order designated in the accompanying drawings. 

For example, two consecutive blocks can actually be executed substantially in parallel, and 

they may sometimes be executed in a reverse order, which depends on involved functions. It 

should also be noted that each block in the flowcharts and/or block diagrams and combinations 

of the blocks in the flowcharts and/or block diagrams may be implemented by a dedicated 

hardware-based system for executing specified functions or operations, or may be implemented 

by a combination of a dedicated hardware and computer instructions. 

[00100] Related units described in the embodiments of the present disclosure may be 

implemented by software, or may be implemented by hardware. The name of a unit does not 

constitute a limitation on the unit itself. For example, a first acquisition unit may also be 
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described as “a unit for obtaining at least two Internet protocol addresses”. 

[00101] The functions described above in the present disclosure may be executed at least 

in part by one or more hardware logic components. For example, without limitations, 

exemplary types of the hardware logic components that can be used include: a field 

programmable gate array (FPGA), an application specific integrated circuit (ASIC), an 

application specific standard product (ASSP), a system on chip (SOC), a complex 

programmable logic device (CPLD), and the like. 

[00102] In the context of the present disclosure, a machine readable medium may be a 

tangible medium that may contain or store a program for use by or in combination with an 

instruction execution system, apparatus, or device. The machine readable medium may be a 

machine readable signal medium or a machine readable storage medium. The machine readable 

medium may include but not be limited to an electronic, magnetic, optical, electromagnetic, 

infrared, or semiconductor system, apparatus, or device, or any appropriate combination of 

them. More specific examples of the machine readable storage medium may include an 

electrical connection based on 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 appropriate 

combination of them. 

[00103] In a first aspect, according to one or more embodiments of the present disclosure, 

an augmented reality-based display method is provided and includes: performing object 

segmentation on a target object in a real-time scene image captured by an image acquisition 

unit to obtain a target object image; generating a virtual image corresponding to the target 

object based on the target object image; and displaying the virtual image in the real-time scene 

image based on an augmented reality display technology. 

[00104] According to one or more embodiments of the present disclosure, the generating 

a virtual image corresponding to the target object based on the target object image comprises: 

synthesizing the target object image with an animation material to generate the virtual image 

corresponding to the target object. The preset animation material comprises a limb-body 

animation material and/or an expression animation material of the virtual image. 
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[00105] According to one or more embodiments of the present disclosure, the 

synthesizing the target object image with an animation material comprises: obtaining the limb-

body animation material and/or the expression animation material; determining a plurality of 

connection points on the target object image based on the target object image; and synthesizing 

the limb-body animation material and/or the expression animation material with the target 

object image by means of the plurality of connection points to generate the virtual image 

corresponding to the target object. 

[00106] According to one or more embodiments of the present disclosure, the 

performing object segmentation on a target object in a real-time scene image captured by an 

image acquisition unit to obtain a target object image comprises: running an object 

segmentation algorithm to perform object segmentation on the target object in the real-time 

scene image, thereby obtaining a mask and a bounding box of the target object image and 

obtaining a texture of an internal region of the mask. 

[00107] According to one or more embodiments of the present disclosure, the 

synthesizing the limb-body animation material and/or the expression animation material with 

the target object image by means of the plurality of connection points to generate the virtual 

image corresponding to the target object comprises: synthesizing the limb-body animation 

material and/or the expression animation material with the texture of the internal region of the 

mask by means of the plurality of connection points to generate the virtual image corresponding 

to the target object. 

[00108] According to one or more embodiments of the present disclosure, the method 

further comprises: adjusting a size of the animation material based on a size of the bounding 

box; and adjusting positions of the plurality of connection points on the target object image 

based on an axis of symmetry and a length-width ratio of the bounding box. 

[00109] According to one or more embodiments of the present disclosure, the method 

further comprises: playing the animation material to perform movement and/or expression 

control on the virtual image. 

[00110] According to one or more embodiments of the present disclosure, the playing 

the animation material to perform movement and/or expression control on the virtual image 

comprises: playing the animation material according to preset animation frames of the 
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animation material to perform movement and/or expression control on the virtual image; and/or 

generating and playing animation frames of the animation material based on limb-body 

movements and/or expressions of a user, to perform movement and/or expression control on 

the virtual image. 

[00111] According to one or more embodiments of the present disclosure, the displaying 

the virtual image in the real-time scene image based on an augmented reality display 

technology comprises: creating a virtual plane in the real-time scene image; generating a three-

dimensional space at the virtual plane; and displaying the virtual image of the target object in 

the three-dimensional space that is generated based on the augmented reality display 

technology. 

[00112] According to one or more embodiments of the present disclosure, the creating a 

virtual plane based on a target plane region in the real-time scene image comprises: creating 

the virtual plane based on the target plane region in a case of detecting that the target plane 

region exists in the real-time scene image, where the target plane region is a plane region having 

a distance to the image acquisition unit within a first preset distance range and/or a plane region 

located in a central region of the real-time scene image; or creating the virtual plane at a 

particular position in the real-time scene image. 

[00113] According to one or more embodiments of the present disclosure, the displaying 

the virtual image of the target object in the three-dimensional space that is generated based on 

the augmented reality display technology comprises: determining a target position in the three-

dimensional space; and displaying the virtual image of the target object at the target position 

in the three-dimensional space based on the augmented reality display technology. 

[00114] According to one or more embodiments of the present disclosure, the 

determining a target position in the three-dimensional space comprises: receiving a position 

specifying instruction from a user, establishing a three-dimensional anchor point in the three-

dimensional space based on a position point triggered by the position specifying instruction 

from the user, and using the three-dimensional anchor point as the target position. 

[00115] According to one or more embodiments of the present disclosure, the method 

further comprises: receiving a first triggering instruction from a user, and running an object 

segmentation algorithm that is pre-loaded according to the first triggering instruction to 
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perform object segmentation on the target object in the real-time scene image; and receiving a 

second triggering instruction from the user, and stopping the running of the object segmentation 

algorithm according to the second triggering instruction. 

[00116] According to one or more embodiments of the present disclosure, the displaying 

the virtual image in the real-time scene image comprises: dynamically displaying the virtual 

image in the real-time scene image. 

[00117] In a second aspect, according to one or more embodiments of the present 

disclosure, an augmented reality-based display device is provided and includes: a target object 

determination unit, configured to perform object segmentation on a target object in a real-time 

scene image captured by an image acquisition unit to obtain a target object image; a generation 

unit, configured to generate a virtual image corresponding to the target object based on the 

target object image; and a display unit, configured to display the virtual image in the real-time 

scene image based on an augmented reality display technology. 

[00118] According to one or more embodiments of the present disclosure, the generation 

unit, when generating a virtual image corresponding to the target object based on the target 

object image, is configured to: synthesize the target object image with an animation material 

to generate the virtual image corresponding to the target object. 

[00119] The preset animation material includes a limb-body animation material and/or 

an expression animation material of the virtual image. 

[00120] According to one or more embodiments of the present disclosure, the generation 

unit, when synthesizing the target object image with the animation material, is configured to: 

obtain the limb-body animation material and/or the expression animation material; determine 

a plurality of connection points on the target object image based on the target object image; 

and synthesize the limb-body animation material and/or the expression animation material with 

the target object image by means of the plurality of connection points to generate the virtual 

image corresponding to the target object. 

[00121] According to one or more embodiments of the present disclosure, the target 

object determination unit, when performing object segmentation on the target object in the real-

time scene image captured by the image acquisition unit to obtain the target object image, is 

configured to: run an object segmentation algorithm to perform object segmentation on the 
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target object in the real-time scene image, thereby obtaining a mask and a bounding box of the 

target object image and obtaining a texture of an internal region of the mask. 

[00122] According to one or more embodiments of the present disclosure, the generation 

unit, when synthesizing the limb-body animation material and/or the expression animation 

material with the target object image by means of the plurality of connection points to generate 

the virtual image corresponding to the target object, is configured to: synthesize the limb-body 

animation material and/or the expression animation material with the texture of the internal 

region of the mask by means of the plurality of connection points to generate the virtual image 

corresponding to the target object. 

[00123] According to one or more embodiments of the present disclosure, the generation 

unit is further configured to: adjust a size of the animation material based on a size of the 

bounding box; and adjust positions of the plurality of connection points on the target object 

image based on an axis of symmetry and a length-width ratio of the bounding box. 

[00124] According to one or more embodiments of the present disclosure, the display 

unit is further configured to: play the animation material to perform movement and/or 

expression control on the virtual image. 

[00125] According to one or more embodiments of the present disclosure, the display 

unit, when playing the animation material to perform movement and/or expression control on 

the virtual image, is configured to: play the animation material according to preset animation 

frames of the animation material to perform movement and/or expression control on the virtual 

image; and/or generate and play animation frames of the animation material based on limb-

body movements and/or expressions of a user, to perform movement and/or expression control 

on the virtual image. 

[00126] According to one or more embodiments of the present disclosure, the display 

unit, when displaying the virtual image in the real-time scene image based on an augmented 

reality display technology, is configured to: create a virtual plane in the real-time scene image; 

generate a 3D space at the virtual plane; and display the virtual image of the target object in 

the generated 3D space based on the augmented reality display technology. 

[00127] According to one or more embodiments of the present disclosure, the display 

unit, when creating a virtual plane based on a target plane region in the real-time scene image, 
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is configured to: create the virtual plane based on the target plane region in a case of detecting 

that the target plane region exists in the real-time scene image, where the target plane region is 

a plane region having a distance to the image acquisition unit within a first preset distance 

range and/or a plane region located in a central region of the real-time scene image; or create 

the virtual plane at a particular position in the real-time scene image. 

[00128] According to one or more embodiments of the present disclosure, the display 

unit, when displaying the virtual image of the target object in the generated 3D space based on 

the augmented reality display technology, is configured to: determine a target position in the 

3D space; and display the virtual image of the target object at the target position in the 3D space 

based on the augmented reality display technology. 

[00129] According to one or more embodiments of the present disclosure, the display 

unit, when determining the target position in the 3D space, is configured to: receive a position 

specifying instruction from a user, establish a three-dimensional anchor point in the three-

dimensional space based on a position point triggered by the position specifying instruction 

from the user, and use the three-dimensional anchor point as the target position. 

[00130] According to one or more embodiments of the present disclosure, the target 

object determination unit is further configured to: receive a first triggering instruction from a 

user, and run an object segmentation algorithm that is pre-loaded according to the first 

triggering instruction to perform object segmentation on the target object in the real-time scene 

image; and receive a second triggering instruction from the user, and stop the running of the 

object segmentation algorithm according to the second triggering instruction. 

[00131] According to one or more embodiments of the present disclosure, the display 

unit, when displaying the virtual image in the real-time scene image, is configured to: 

dynamically display the virtual image in the real-time scene image. 

[00132] In a third aspect, according to one or more embodiments of the present 

disclosure, an electronic device is provided and includes: at least one processor and a memory; 

the memory stores computer executable instructions; the at least one processor executes the 

computer executable instructions stored in the memory to cause the at least one processor to 

perform the method described in the first aspect and various possible designs of the first aspect 

above. 
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[00133] In a fourth aspect, according to one or more embodiments of the present 

disclosure, a computer readable storage medium is provided, the computer readable storage 

medium stores computer executable instructions, when the computer executable instructions 

are executed by a processor, the method described in the first aspect and various possible 

designs of the first aspect above is implemented. 

[00134] The foregoing descriptions are merely the illustrations of the alternative 

embodiments of the present disclosure and the explanations of the technical principles involved. 

Those skilled in the art should understand that the scope of the disclosure involved in the 

present disclosure is not limited to the technical solutions formed by a specific combination of 

the technical features described above, and shall also cover other technical solutions formed by 

any combination of the technical features described above or equivalent features thereof 

without departing from the concept of the present disclosure. For example, the technical 

features described above may be mutually replaced with the technical features having similar 

functions disclosed herein (but not limited thereto) to form new technical solutions. 

[00135] In addition, while operations have been described in a particular order, it shall 

not be construed as requiring that such operations are performed in the stated particular order 

or in a sequential order. Under certain circumstances, multitasking and parallel processing may 

be advantageous. Similarly, while some specific implementation details are included in the 

above discussions, these shall not be construed as limitations to the scope of the present 

disclosure. Some features described in the context of a separate embodiment may also be 

combined in a single embodiment. Conversely, various features described in the context of a 

single embodiment may also be implemented in various embodiments individually or in a 

plurality of embodiments in any appropriate sub-combination. 

[00136] Although the present subject matter has been described in a language specific 

to structural features and/or logical method acts, it will be appreciated that the subject matter 

defined in the appended claims is not necessarily limited to the particular features or acts 

described above. Rather, the particular features and acts described above are merely exemplary 

forms for implementing the claims. 
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WHAT IS CLAIMED IS: 

 

1. An augmented reality-based display method, comprising: 

performing object segmentation on a target object in a real-time scene image captured by 

an image acquisition unit to obtain a target object image; 

generating a virtual image corresponding to the target object based on the target object 

image; and 

displaying the virtual image in the real-time scene image based on an augmented reality 

display technology. 

 

2. The method according to claim 1, wherein the generating a virtual image corresponding 

to the target object based on the target object image comprises: 

synthesizing the target object image with an animation material to generate the virtual 

image corresponding to the target object, 

wherein the preset animation material comprises a limb-body animation material and/or 

an expression animation material of the virtual image. 

 

3. The method according to claim 2, wherein the synthesizing the target object image with 

an animation material comprises: 

obtaining the limb-body animation material and/or the expression animation material; 

determining a plurality of connection points on the target object image based on the target 

object image; and 

synthesizing the limb-body animation material and/or the expression animation material 

with the target object image by means of the plurality of connection points to generate the 

virtual image corresponding to the target object. 

 

4. The method according to claim 3, wherein the performing object segmentation on a 

target object in a real-time scene image captured by an image acquisition unit to obtain a target 

object image comprises: 

running an object segmentation algorithm to perform object segmentation on the target 
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object in the real-time scene image, thereby obtaining a mask and a bounding box of the target 

object image and obtaining a texture of an internal region of the mask. 

 

5. The method according to claim 4, wherein the synthesizing the limb-body animation 

material and/or the expression animation material with the target object image by means of the 

plurality of connection points to generate the virtual image corresponding to the target object 

comprises: 

synthesizing the limb-body animation material and/or the expression animation material 

with the texture of the internal region of the mask by means of the plurality of connection points 

to generate the virtual image corresponding to the target object. 

 

6. The method according to claim 4 or 5, further comprising: 

adjusting a size of the animation material based on a size of the bounding box; and 

adjusting positions of the plurality of connection points on the target object image based 

on an axis of symmetry and a length-width ratio of the bounding box. 

 

7. The method according to any one of claims 2 to 6, further comprising: 

playing the animation material to perform movement and/or expression control on the 

virtual image. 

 

8. The method according to claim 7, wherein the playing the animation material to perform 

movement and/or expression control on the virtual image comprises: 

playing the animation material according to preset animation frames of the animation 

material to perform movement and/or expression control on the virtual image; and/or 

generating and playing animation frames of the animation material based on limb-body 

movements and/or expressions of a user, to perform movement and/or expression control on 

the virtual image. 

 

9. The method according to any one of claims 1 to 8, wherein the displaying the virtual 

image in the real-time scene image based on an augmented reality display technology 
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comprises: 

creating a virtual plane in the real-time scene image; 

generating a three-dimensional space at the virtual plane; and 

displaying the virtual image of the target object in the three-dimensional space that is 

generated based on the augmented reality display technology. 

 

10. The method according to claim 9, wherein the creating a virtual plane based on a target 

plane region in the real-time scene image comprises: 

creating the virtual plane based on the target plane region in a case of detecting that the 

target plane region exists in the real-time scene image, wherein the target plane region is a 

plane region having a distance to the image acquisition unit within a first preset distance range 

and/or a plane region located in a central region of the real-time scene image; or 

creating the virtual plane at a particular position in the real-time scene image. 

 

11. The method according to claim 9 or 10, wherein the displaying the virtual image of 

the target object in the three-dimensional space that is generated based on the augmented reality 

display technology comprises: 

determining a target position in the three-dimensional space; and 

displaying the virtual image of the target object at the target position in the three-

dimensional space based on the augmented reality display technology. 

 

12. The method according to claim 11, wherein the determining a target position in the 

three-dimensional space comprises: 

receiving a position specifying instruction from a user, establishing a three-dimensional 

anchor point in the three-dimensional space based on a position point triggered by the position 

specifying instruction from the user, and using the three-dimensional anchor point as the target 

position. 

 

13. The method according to any one of claims 1 to 12, further comprising: 

receiving a first triggering instruction from a user, and running an object segmentation 
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algorithm that is pre-loaded according to the first triggering instruction to perform object 

segmentation on the target object in the real-time scene image; and 

receiving a second triggering instruction from the user, and stopping the running of the 

object segmentation algorithm according to the second triggering instruction. 

 

14. The method according to any one of claims 1 to 13, wherein the displaying the virtual 

image in the real-time scene image comprises: 

dynamically displaying the virtual image in the real-time scene image. 

 

15. An augmented reality-based display device, comprising: 

a target object determination unit, configured to perform object segmentation on a target 

object in a real-time scene image captured by an image acquisition unit to obtain a target object 

image; 

a generation unit, configured to generate a virtual image corresponding to the target object 

based on the target object image; and 

a display unit, configured to display the virtual image in the real-time scene image based 

on an augmented reality display technology. 

 

16. An electronic device, comprising: 

at least one processor; and 

a memory, 

wherein the memory stores computer executable instructions; and 

the at least one processor executes the computer executable instructions stored in the 

memory to cause the at least one processor to perform the method according to any one of 

claims 1 to 14. 

 

17. A computer readable storage medium, wherein the computer readable storage medium 

stores computer executable instructions, when the computer executable instructions are 

executed by a processor, the method according to any one of claims 1 to 14 is performed. 

 


