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AUDIO PROCESSING METHOD AND APPARATUS, 

READABLE MEDIUM, AND ELECTRONIC DEVICE 

[0001] This application claims a priority of the Chinese Patent Application No. 

202010245598.6, filed on March 31, 2020 to the Chinese Patent Office, and entitled 

"AUDIO PROCESSING METHOD AND APPARATUS, READABLE MEDIUM, 

AND ELECTRONIC DEVICE", the content of which is hereby incorporated by 

reference in its entirety.  

TECHNICAL FIELD 

[0002][0001] The present disclosure relates to the field of computer technology and, 

in particular, to an audio processing method and apparatus, a readable medium, and an 

electronic device. 

BACKGROUND 

[0003][0002] Augmented reality AR (ARAugmented Reality, augmented reality) 

emphasizes the combination of virtuality and reality. As a new trend to play with short 

video applications, AR enables users to interact with the real world. For example, when 

a specific object is shot, special effects corresponding to the object are displayed. At 

present, AR products can visually combine virtuality with reality for users. However, 

for special effects with sound, users are prone to a "sense of dislocation" when 

perceiving environment and sound. For example, if a specific audio is preset to be played 

when a certain object is recognized, the mobile phone will play the specific audio when 

the object is shot through the mobile phone by the user, but when the user gradually 

moves away from or approaches the object, the sound that the user hears will not change. 

If the user moves away from the object gradually, the sound that the user hears should 

become smaller within the common sense cognition of the user, but in fact, the user can 
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always hear the same loud sound, this is inconsistent with the user's cognition, resulting 

in occurrence of a "sense of dislocation" for the user, and thereby affecting the user's 

experience and reducing the immersion of the user in AR scenarios.  

SUMMARY 

[0004][0003] This summary is provided to present ideas in a brief form, and these 

ideas will be described in detail in the following section about the description of 

embodiments. This summary is not intended to identify key features or essential features 

of the technical solutions claimed to be protected, nor is it intended to be used to limit 

the scope of the technical solutions claimed to be protected.  

[0005][0004] In a first aspect, the present disclosure provides an audio processing 

method, including:  

acquiring an original image captured by a terminal; 

determining a three-dimensional relative position of a target object relative 

to the terminal as a first three-dimensional relative position according to the original 

image; and 

performing three-dimensional effect processing on a target sound according 

to the first three-dimensional relative position to enable a sound source position of the 

target sound in audio obtained after the three-dimensional effect processing and the first 

three-dimensional relative position to conform to a positional relationship between the 

target object and a sound effect object corresponding to the target object, where the 

target sound is a sound effect soundan effect sound corresponding to the sound effect 

object.  

[0006][0005] In a second aspect, the present disclosure provides an audio processing 

apparatus, including:  

a first acquiring module, configured to acquire an original image captured 

by a terminal; 

a first determining module, configured to determine a three-dimensional 

relative position of a target object relative to the terminal as a first three-dimensional 
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relative position according to the original image; and 

an audio processing module, configured to perform three-dimensional effect 

processing on a target sound according to the first three-dimensional relative position to 

enable a sound source position of the target sound in audio obtained after the three-

dimensional effect processing and the first three-dimensional relative position to 

conform to a positional relationship between the target object and a sound effect object 

corresponding to the target object, where the target sound is a sound effect soundan 

effect sound corresponding to the sound effect object.  

[0007][0006] In a third aspect, the present disclosure provides a computer readable 

storage medium having a computer program stored thereon, where the program, when 

executed by a processing apparatus, implements steps of the method of the first aspect 

of the present disclosure.  

[0008][0007] In a fourth aspect, the present disclosure provides an electronic device, 

including:  

a storage apparatus, having a computer program stored thereon; and 

a processing apparatus, configured to execute the computer program in the 

storage apparatus to implement steps of the method of the first aspect of the present 

disclosure.  

[0009][0008] In a fifth aspect, the present disclosure provides a computer program 

product, where the program product includes a computer program, which, when 

executed by a processing apparatus, implements steps of the method of the first aspect 

of the present disclosure.  

[0010][0009] In a sixth aspect, the present disclosure provides a computer program, 

which, when executed by a processing apparatus, implements steps of the method of the 

first aspect of the present disclosure.  

[0011][0010] By means of the above technical solutions, an original image captured 

by a terminal is acquired, a three-dimensional relative position of a target object relative 

to the terminal is determined as a first three-dimensional relative position according to 

the original image, and three-dimensional effect processing is performed on a target 

sound according to the first three-dimensional relative position to enable a sound source 
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position of the target sound in audio obtained after the three-dimensional effect 

processing and the first three-dimensional relative position to conform to a positional 

relationship between the target object and a sound effect object corresponding to the 

target object, where the target sound is a sound effect soundan effect sound 

corresponding to the sound effect object. Therefore, the three-dimensional effect 

processing can be performed on the target sound based on the three-dimensional relative 

position of the target object relative to the terminal, and thus to the user, the obtained 

audio is more in conformance with a real-time position where the terminal is located. 

Furthermore, based on this manner, in the process of the terminal continuously capturing 

images, audio with a three-dimensional effect that conforms to the real-time position of 

the terminal can be continuously generated, and changes adaptively with the change of 

the terminal position, and then a user holding the terminal in hand can hear audio with 

a sense of space that conforms to a current moving tendency, thus immersive experience 

of the user in a virtual scenario will be improved.  

[0012][0011] Other features and advantages of the present disclosure will be 

described in detail in the following section about the description of embodiments.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013][0012] The above and other features, advantages, and aspects of the 

embodiments of the present disclosure will become more apparent in conjunction with 

the drawings and with reference to the following description of embodiments. 

Throughout the drawings, the same or similar reference signs indicate the same or 

similar elements. It should be understood that the drawings are illustrative, and the 

componentsoriginals and elements are not necessarily drawn to scale. In the drawings:  

[0014][0013] FIG. 1 is a flowchart of an audio processing method provided 

according to an implementation of the present disclosure;  

[0015][0014] FIG. 2 is an exemplary flowchart of steps of determining a three-

dimensional relative position of a target object relative to a terminal according to an 

original image in an audio processing method provided according to the present 
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disclosure;  

[0016][0015] FIG. 3 is a block diagram of an audio processing apparatus provided 

according to an implementation of the present disclosure; and  

[0017][0016] FIG. 4 shows a schematic structural diagram of an electronic device 

suitable for implementing an embodiment of the present disclosure.  

DESCRIPTION OF EMBODIMENTS 

[0018][0017] Embodiments of the present disclosure will be described in greater 

detail below with reference to the drawings. Although some embodiments of the present 

disclosure are shown in the drawings, it should be understood that the present disclosure 

may be implemented in various forms and should not be construed as limited to the 

embodiments set forth herein. Rather, these embodiments are provided for a more 

thorough and complete understanding of the present disclosure. It should be understood 

that the drawings and embodiments of the present disclosure are only for illustrative 

purposes and are not intended to limit the scope of protection of the present disclosure.  

[0019][0018] It should be understood that steps described in the method 

implementations of the present disclosure can be executed in a different order and/or in 

parallel. In addition, additional steps may be included and/or execution of the shown 

steps may be omitted in the method implementations. The scope of the present 

disclosure is not limited in this respect.  

[0020][0019] As used herein, the term "include" and its variations are open-ended 

inclusion, i.e., "including but not limited to". The term "based on" means "based at least 

in part on". The term "one embodiment" means "at least one embodiment"; the term 

"another embodiment" means "at least one other embodiment"; and the term "some 

embodiments" means "at least some embodiments". Relevant definitions of other terms 

will be given in the following description.  

[0021][0020] Note that the concepts "first", "second", etc., mentioned in the present 

disclosure are only used to distinguish between different apparatuses, modules or units, 

and are not intended to limit the order or interdependence of the functions performed by 
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these apparatuses, modules or units.  

[0022][0021] It should be noted that the modifications of "one" and " a plurality of 

" mentioned in the present disclosure are illustrative but not restrictive, and it should be 

understood by those skilled in the art that, they should be understood as "one or more" 

unless otherwise clearly indicated in the context.  

[0023][0022] The names of messages or information interchanged between a 

plurality of apparatuses in the implementations of the present disclosure are only for 

illustrative purposes and are not intended to limit the scope of those messages or 

information.  

[0024][0023] FIG. 1 is a flowchart of an audio processing method provided 

according to an implementation of the present disclosure. As shown in FIG. 1, this 

method can include the following steps.  

[0025][0024] In step 11, acquire an original image captured by a terminal.  

[0026][0025] The terminal can capture images through an apparatus with a shooting 

function (e.g., a camera installed in the terminal). Exemplarily, when a user opens a 

shooting program of the terminal, the viewfinder displayed on the screen (e.g., AR 

viewfinder) will continuously capture contents in the viewfinder, i.e., continuously 

capture images. The specific capturing manner can be, for example, after the viewfinder 

is opened, performing periodic capturing (the period may be preset according to an 

empirical value), and automatically capturing the content currently in the viewfinder 

upon arrival at each capturing moment. In actual application scenarios, if the terminal's 

viewfinder is opened, from the opening of the viewfinder to the closing of the viewfinder, 

capturing may be performed many times during the process, and a corresponding image 

can be captured every time, where each captured image can be used as an original image.  

[0027][0026] In step 12, determine a three-dimensional relative position of a target 

object relative to the terminal as a first three-dimensional relative position according to 

the original image.  

[0028][0027] Through the original image, the three-dimensional relative position of 

the target object relative to the terminal can be determined. Here, the target object may 

be an object that exists in the original image, or the target object may also be an object 
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that does not appear in the original image (provided that the terminal has shot the target 

object in the historical shooting before the original image was shot in a same shooting 

process, and the target object is only temporarily " out of the picture" in the original 

image during the process of shooting and moving of the terminal).  

[0029][0028] In application scenarios provided by the present disclosure, it is 

considered that a target object corresponds to a sound effect object, and the sound effect 

object corresponds to a sound effect soundan effect sound (how the target object, the 

sound effect object and the sound effect soundthe effect sound correspond to each other 

can be preset). The effect is represented such that: the sound effect soundthe effect sound 

of the sound effect object corresponding to the target object is played when it is 

determined that the target object exists, and the sound source position of the sound (i.e., 

the position of the sound effect soundthe effect sound) heard by the user should satisfy 

the user's cognition.  

[0030][0029] Among which, the sound effect object can be in the same position as 

the target object or in a different position (e.g., around the target object). For example, 

if it is set such that a sound of aircraft flying is played when building A is recognized 

and the aircraft flies from the left side of building A to the right side of building A, then 

the target object is building A, the sound effect object is the aircraft, and the sound effect 

soundthe effect sound is the sound of aircraft flying. It can be seen that in this example, 

the sound effect object and the target object are not in the same position, but the sound 

effect object moves from the left side of the target object to the right side of the target 

object. For another example, if it is set such that an introduction voice of building B is 

played when building B is recognized, then the target object is building B, the sound 

effect object is building B, and the sound effect soundthe effect sound is the introduction 

voice of building B. It can be seen that in this example, the sound effect object is at the 

same position as the target object.  

[0031][0030] In actual scenarios, it is necessary to play a sound when it is 

determined that there is a target object (e.g., the target object is in the picture, or the 

target object is temporarily "out of the picture"). The purpose of this solution is to 

process audio with an invariable playing effect into audio with more sense of space, 



8 
 

where the spatial position is indispensable for creating the sense of space, and further, 

the spatial position required for creating the sense of space is naturally the three-

dimensional relative position of the target object relative to the terminal, i.e., the first 

three-dimensional relative position.  

[0032][0031] In a possible implementation, step 12 may include the following steps, 

as shown in FIG. 2.  

[0033][0032] In step 21, perform feature extraction on the original image to acquire 

first anchor point information in the original image.  

[0034][0033] The first anchor point information may include at least one anchor 

point (i.e., feature point) in the original image recognized after the feature extraction is 

performed on the original image, where the method for feature extraction is a 

conventional means in this field, which will not be repeated herein.  

[0035][0034] In step 22, determine, according to pre-stored reference anchor point 

information corresponding to the target object, whether the first anchor point 

information is capable of matching the reference anchor point information.  

[0036][0035] In actual application scenarios, if there is a target object in the image, 

special effects, sounds and the like corresponding to the target object can be presented. 

For example, if the target object is a bell tower, and it is set such that when there is a 

bell tower in the image, a clock animation is displayed and a bell sound is played, then 

when the original image contains the bell tower, a clock should be attached to the bell 

tower and the bell sound should be played at the same time.  

[0037][0036] The target object is a modeled object. In an early stage of data 

processing, firstly, feature extraction is performed on a series of images containing the 

target object, and the reference anchor point information of the target object is 

determined and stored, where the reference anchor point information of the target object 

includes at least one anchor point that can assist in recognizing the target object. 

Exemplarily, if the target object is a desk, firstly, a large number of images containing 

the desk are collected, and then based on the collected images, feature extraction is 

performed on each image to obtain feature points that can characterize the desk, so as 

to determine reference anchor point information corresponding to the desk and store it 
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in association with the object, i.e., the desk. In practical applications, an anchor point 

information database can be constructed, where the reference anchor point information 

corresponding to all modeled objects is stored, so as to enable a faster determination on 

whether a target object exists and what kind of target object exists in the original image.  

[0038][0037] As described above, the reference anchor point information of the 

target object can well assist in recognizing the target object. Therefore, by comparing 

the first anchor point information with the reference anchor point information, it is 

possible to determine whether there is an object similar to the target object in the original 

image, so as to determine whether the target object exists in the original image. 

Specifically, it is possible to determine whether the first anchor point information 

matches the reference anchor point information. Exemplarily, a similarity between the 

first anchor point information and the reference anchor point information can be 

calculated. If the similarity between the first anchor point information and the reference 

anchor point information is higher than a similarity threshold (which can be set 

according to an empirical value), it is determined that they two are matched; whereas if 

the similarity between the first anchor point information and the reference anchor point 

information does not reach the similarity threshold, it is determined that they two are 

not matched. The similarity between the first anchor point information and the reference 

anchor point information can be calculated using a conventional calculation manner 

such as cosine similarity or the like, which will not be repeated herein.  

[0039][0038] In step 23, if it is determined that the first anchor point information 

matches the reference anchor point information, determine the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to the first anchor point information.  

[0040][0039] If it is determined in step 22 that the first anchor point information 

matches the reference anchor point information, it means that there is a target object in 

the original image, and the target object is one of the pre-stored objects. Therefore, the 

three-dimensional relative position of the target object relative to the terminal, i.e., the 

first three-dimensional relative position, can be determined directly according to the first 

anchor point information of the original image. It is a conventional means in the art to 
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determine, according to an image and a certain point (or, a plurality of points) in the 

image, a three-dimensional relative position of the point relative to a terminal shooting 

the image, which will not be further described herein. For example, for the iOS system, 

the above data processing can be done by using interfaces such as ARKit (ARKit) and 

ARCore (ARCore).  

[0041][0040] In another possible implementation, step 12 may include the following 

steps:  

if second anchor point information generated from an anchor point marking 

operation performed by a user on the original image is acquired, determining the three-

dimensional relative position of the target object relative to the terminal as the first three-

dimensional relative position according to the second anchor point information.  

[0042][0041] Among which, the second anchor point information may include at 

least one anchor point generated from the anchor point marking operation performed by 

a user on the original image. In this implementation, the user can manually perform an 

anchor point marking operation within the viewfinder, i.e., it is no longer necessary to 

perform complicated picture analysis on the original image, but to determine the target 

object corresponding to the second anchor point information in the original image based 

on the second anchor point information generated from the user's anchor point marking 

operation. Exemplarily, according to the second anchor point information, a range can 

be delineated in the original image, and the content contained in the range is considered 

as the target object. In the subsequent image capturing, the positioning for the target 

object can be based on this. For example, if the anchor point marked by the user is in 

the true center of the original image, the currently determined target object is the content 

corresponding to the center of the original image. In subsequent capturing moments, if 

the terminal moves, for example, the terminal moves to the upper left, positioning for 

the target object moves to the lower right, instead of still being in the center.  

[0043][0042] Determining the first three-dimensional relative position according to 

the second anchor point information is similar to step 23, i.e., the three-dimensional 

relative position of the target object relative to the terminal is directly determined as the 

first three-dimensional relative position according to the second anchor point 
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information of the original image. As described above, it is a conventional means in the 

art to determine, according to an image and a certain point (or, a plurality of points) in 

the image, a three-dimensional relative position of the point to a terminal shooting the 

image. For example, for the iOS system, the above data processing can be done by using 

interfaces such as ARKit and ARCore.  

[0044][0043] By adopting the above manner, the user can directly locate the target 

object without performing complex analysis and calculation on the image, which can 

effectively reduce the amount of data processing, provide users with higher flexibility, 

and improve user experience.  

[0045][0044] In another possible implementation, step 12 may include the following 

steps:  

if the target object does not exist in the original image, acquiring historical 

motion trajectory information corresponding to the target object; and 

determining the three-dimensional relative position of the target object 

relative to the terminal as the first three-dimensional relative position according to the 

historical motion trajectory information.  

[0046][0045] As described above, in the process of shooting and moving of the 

terminal, the target object may be temporarily "out of the picture" due to the movement 

of the terminal. In this situation, although the target object does not appear in the original 

image, the three-dimensional relative position of the target object relative to the terminal 

can still be obtained.  

[0047][0046] If the target object does not exist in the original image, it means that 

the target object may temporarily move out of the shooting viewfinder of the terminal 

at this time, thus the historical motion trajectory information corresponding to the target 

object can be obtained, where the historical motion trajectory information is obtained 

by performing motion tracking on an image captured by the terminal before the original 

image is acquired.  

[0048][0047] Through the historical motion trajectory information, the relative 

position of the target object to the terminal can be inferred when the terminal captures 

the original image. For example, the moving direction and speed of the target object can 
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be determined through the historical motion trajectory information of the target object, 

so that taking the position of the target object in the last frame of image with the target 

object before the original image is acquired as a starting point, the three-dimensional 

relative position of the target object relative to the terminal can be determined as the 

first three-dimensional relative position according to the moving direction and speed of 

the target object in the historical motion trajectory and the shooting time difference 

between the last frame of image with the target object and the original image.  

[0049][0048] By adopting the above manner, in the case where the target object is 

not shot by the terminal, the three-dimensional relative position of the target object 

relative to the terminal can also be determined by performing motion tracking on the 

target object based on history, so as to avoid the influence of the movement of the 

terminal on the position determination of the target object.  

[0050][0049] Referring back to FIG. 1, in step 13, perform three-dimensional effect 

processing on the target sound according to the first three-dimensional relative position.  

[0051][0050] Three-dimensional effect processing is performed on the target sound 

according to the first three-dimensional relative position to enable the sound source 

position of the target sound in audio obtained after the three-dimensional effect 

processing and the first three-dimensional relative position to conform to the positional 

relationship between the target object and the sound effect object corresponding to the 

target object.  

[0052][0051] Among which, the target sound is a sound effect soundan effect sound 

corresponding to the sound effect object.  

[0053][0052] In a possible implementation, step 13 may include the following steps:  

determining the three-dimensional relative position of the sound source 

position of the target sound relative to the terminal as a second three-dimensional 

relative position according to the first three-dimensional relative position and the 

positional relationship between the target object and the sound effect object 

corresponding to the target object; and 

performing three-dimensional effect processing on the target sound 

according to the second three-dimensional relative position to enable the sound source 
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position of the target sound in the audio obtained after the three-dimensional effect 

processing and the first three-dimensional relative position to conform to the positional 

relationship between the target object and the sound effect object corresponding to the 

target object.  

[0054][0053] The sound effect object corresponding to the target object can be one 

or multiple. If there are multiple sound effect objects corresponding to the target object, 

each sound effect object has its own positional relationship with the target object.  

[0055][0054] According to the first three-dimensional relative position and the 

positional relationship between the target object and the sound effect object 

corresponding to the target object, the three-dimensional relative position of the target 

object relative to the terminal and the three-dimensional relative position of the target 

object relative to the sound source of the sound effect object (i.e., the sound source 

position of the target sound) are all known, so that the three-dimensional relative 

position of the terminal relative to the sound source of the sound effect object (i.e., the 

sound source position of the target sound), i.e., the second three-dimensional relative 

position, can be easily determined. Thereafter, according to the second three-

dimensional relative position, three-dimensional effect processing is performed on the 

target sound to obtain audio after the three-dimensional effect processing, and the sound 

source position of the target sound in the audio obtained after the three-dimensional 

effect processing and the first three-dimensional relative position conform to the 

positional relationship between the target object and the sound effect object 

corresponding to the target object.  

[0056][0055] Among which, 3D sound rendering can be used for the three-

dimensional effect processing on the target sound. Exemplarily, the 3D sound rendering 

can use an ambisonic (ambisonic) technology, which is a conventional means in the field, 

and according to which the sound image position of the audio in space can be simulated 

based on the audio and position information so as to generate a playing signal 

corresponding to ears.  

[0057][0056] In another possible implementation, the method provided by the 

present disclosure may further include the following steps:  
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acquiring additional description information of the target sound.  

[0058][0057] Among which, the additional description information includes but not 

limited to at least one of a sound source sounding area of the target sound, a sound 

source reverberation effect of the target sound and a sound source environment of the 

target sound; 

the sound source sounding area of the target sound, i.e., a piece of additional 

description information, can affect the volume of the audio. For example, if the sound 

source sounding area is small, the volume will be low, which can refer to small objects 

such as mobile phones. For another example, if the sound source sounding area is large, 

the sound volume will be high, which can refer to large objects such as buildings. The 

sound source reverberation effect of the target sound, i.e., a piece of additional 

description information, can affect the reverberation effect of the audio, i.e., whether 

there is a reverberation effect or not. The sound source environment of the target sound, 

i.e., a piece of additional description information, can affect the environmental effect of 

the audio, for example, the sound source of the target sound is indoors or outdoors.  

[0059][0058] In an implementation, the performing three-dimensional effect 

processing on the target sound according to the second three-dimensional relative 

position to enable the sound source position of the target sound in the audio obtained 

after the three-dimensional effect processing and the first three-dimensional relative 

position to conform to the positional relationship between the target object and the sound 

effect object corresponding to the target object may include the following steps:  

performing the three-dimensional effect processing on the target sound 

according to the second three-dimensional relative position and the additional 

description information to enable the sound source position of the target sound in the 

audio obtained after the three-dimensional effect processing and the first three-

dimensional relative position to conform to the positional relationship between the target 

object and the sound effect object corresponding to the target object.  

[0060][0059] In this implementation, various sound processing manners, such as 3D 

sound rendering, reverberation effect, volume adjustment, indoor and outdoor effects, 

etc., are actually combined to obtain processed audio. Exemplarily, if the additional 
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description information of the target sound is the sound source sounding area of the 

target sound being small, then when the three-dimensional processing is performed on 

the target sound, the volume of the audio of the target sound source will be reduced 

while 3D sound rendering is performed on the audio of the target sound source.  

[0061][0060] By means of the above-described technical solution, an original image 

captured by a terminal is acquired, a three-dimensional relative position of a target 

object relative to the terminal is determined as a first three-dimensional relative position 

according to the original image, and three-dimensional effect processing is performed 

on a target sound according to the first three-dimensional relative position to enable a 

sound source position of the target sound in audio obtained after the three-dimensional 

effect processing and the first three-dimensional relative position to conform to a 

positional relationship between the target object and a sound effect object corresponding 

to the target object, where the target sound is a sound effect soundan effect sound 

corresponding to the sound effect object. Therefore, the three-dimensional effect 

processing can be performed on the target sound based on the three-dimensional relative 

position of the target object relative to the terminal, and thus to the user, the obtained 

audio is more in conformance with a real-time position where the terminal is located. 

Furthermore, based on this manner, in the process of the terminal continuously capturing 

images, audio with a three-dimensional effect that conforms to the real-time position of 

the terminal can be continuously generated, and changes adaptively with the change of 

the terminal position, and then a user holding the terminal in hand can hear audio with 

a sense of space that conforms to a current moving tendency, thus immersive experience 

of the user in a virtual scenario will be improved.  

[0062][0061] OptionallyIn an embodiment, on the basis of each of the above 

embodiments, the method provided by the present disclosure may further include the 

following steps:  

superimposing image material corresponding to the target object to the first 

three-dimensional relative position of the original image to generate an AR image 

corresponding to the original image; and 

displaying the AR image.  
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[0063][0062] This embodiment describes a scenario related to AR image special 

effects. Each target object can correspond to image material. For example, a building 

corresponds to the content that can be attached to the outside of the building, and this 

content is the image material corresponding to the building. Therefore, on the basis of 

audio processing, in order to ensure the user's visually immersive experience, the image 

material corresponding to the target object can be superimposed to the first three-

dimensional relative position of the original image to generate an AR image 

corresponding to the original image, and the AR image is displayed (the original image 

is not displayed at the same time) to enhance the user's visual experience.  

[0064][0063] Furthermore, the generated AR image can be displayed through the 

terminal, and the audio obtained by performing the three-dimensional effect processing 

on the target sound can be played through the terminal. Exemplarily, the terminal can 

display the AR image corresponding to the captured original image in real time during 

the user's framing process, and play the audio obtained after the three-dimensional effect 

processing in real time. For another example, the terminal can also execute the audio 

processing method provided by the present disclosure respectively based on the captured 

images, obtain AR images corresponding to the respective images and audio obtained 

through the three-dimensional effect processing corresponding to the respective images, 

and synthesize a video and store it for subsequent viewing by users (this function can 

be set to be triggered by users).  

[0065][0064] OptionallyIn an embodiment, since the method provided by the 

present disclosure is to improve the immersion of the user in the virtual scenario through 

sound processing, and if the terminal held by the user cannot provide audio with a sense 

of space to the user, then there is no need to play the audio so as to avoid unnecessary 

data interaction for the terminal. Therefore, the method provided by the present 

disclosure may further include the following steps:  

determining whether the terminal meets an ambisonic playing condition; and 

if it is determined that the terminal meets the ambisonic playing condition, 

playing the audio obtained after the three-dimensional effect processing.  

[0066][0065] Exemplarily, determining whether the terminal meets the ambisonic 
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playing condition can be determined by identifying whether the terminal is plugged with 

a two-channel earphone. If the terminal is plugged with a two-channel earphone, it can 

be determined that the terminal meets the ambisonic playing condition.  

[0067][0066] By adopting the above manner, it can be ensured in the present 

disclosure that audio with a sense of space is played on the premise that the terminal can 

provide an ambisonic playing condition, so as to avoid unnecessary data interaction for 

the terminal.  

[0068][0067] FIG. 3 is a block diagram of an audio processing apparatus provided 

according to an implementation of the present disclosure. As shown in FIG. 3, the 

apparatus 30 includes:  

a first acquiring module 31, configured to acquire an original image captured 

by a terminal; 

a first determining module 32, configured to determine a three-dimensional 

relative position of a target object relative to the terminal as a first three-dimensional 

relative position according to the original image; and 

an audio processing module 33, configured to perform three-dimensional 

effect processing on a target sound according to the first three-dimensional relative 

position to enable a sound source position of the target sound in audio obtained after the 

three-dimensional effect processing and the first three-dimensional relative position to 

conform to a positional relationship between the target object and a sound effect object 

corresponding to the target object, where the target sound is a sound effect soundan 

effect sound corresponding to the sound effect object.  

[0069][0068] OptionallyIn an embodiment, the first determining module 32 includes:  

a first acquiring submodule, configured to perform feature extraction on the 

original image to acquire first anchor point information in the original image; 

a determining submodule, configured to determine, according to pre-stored 

reference anchor point information corresponding to the target object, whether the first 

anchor point information is capable of matching the reference anchor point information; 

and 

a first determining submodule, configured to determine the three-
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dimensional relative position of the target object relative to the terminal as the first three-

dimensional relative position according to the first anchor point information if it is 

determined that the first anchor point information matches the reference anchor point 

information.  

[0070][0069] OptionallyIn an embodiment, the first determining module 32 includes:  

a second determining submodule, configured to determine the three-

dimensional relative position of the target object relative to the terminal as the first three-

dimensional relative position according to second anchor point information if the second 

anchor point information generated from an anchor point marking operation performed 

by a user on the original image is acquired.  

[0071][0070] OptionallyIn an embodiment, the first determining module 32 includes:  

a second acquiring submodule, configured to acquire historical motion 

trajectory information corresponding to the target object if the target object does not 

exist in the original image, where the historical motion trajectory information is obtained 

by performing motion tracking on an image captured by the terminal before the original 

image is acquired; and 

a third determining submodule, configured to determine the three-

dimensional relative position of the target object relative to the terminal as the first three-

dimensional relative position according to the historical motion trajectory information.  

[0072][0071] OptionallyIn an embodiment, the audio processing module 33 includes:  

a fourth determining submodule, configured to determine the three-

dimensional relative position of the sound source position of the target sound relative to 

the terminal as a second three-dimensional relative position according to the first three-

dimensional relative position and the positional relationship between the target object 

and the sound effect object corresponding to the target object; and 

an audio processing submodule, configured to perform three-dimensional 

effect processing on the target sound according to the second three-dimensional relative 

position to enable a sound source position of the target sound in audio obtained after the 

three-dimensional effect processing and the first three-dimensional relative position to 

conform to a positional relationship between the target object and a sound effect object 
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corresponding to the target object.  

[0073][0072] OptionallyIn an embodiment, the apparatus 30 further includes:  

a second acquiring module, configured to acquire additional description 

information of the target sound, where the additional description information includes 

at least one of a sound source sounding area of the target sound, a sound source 

reverberation effect of the target sound and a sound source environment of the target 

sound; and 

the audio processing submodule is configured to perform the three-

dimensional effect processing on the target sound according to the second three-

dimensional relative position and the additional description information to enable the 

sound source position of the target sound in the audio obtained after the three-

dimensional effect processing and the first three-dimensional relative position to 

conform to the positional relationship between the target object and the sound effect 

object corresponding to the target object.  

[0074][0073] OptionallyIn an embodiment, the apparatus 30 further includes:  

an image processing module, configured to superimpose image material 

corresponding to the target object to the first three-dimensional relative position of the 

original image to generate an AR image corresponding to the original image; and 

an image display module, configured to display the AR image.  

[0075][0074] OptionallyIn an embodiment, the apparatus 30 further includes:  

a second determining module, configured to determine whether the terminal 

meets an ambisonic playing condition; and 

an audio playing module, configured to play the audio obtained after the 

three-dimensional effect processing if it is determined that the terminal meets the 

ambisonic playing condition.  

[0076][0075] With regard to the apparatuses in the above embodiments, the specific 

manners in which each module performs operations have been described in detail in the 

embodiments of the related method, and will not be explained in detail herein.  

[0077][0076] Referring to FIG. 4 below, it shows a structural schematic diagram of 

an electronic device 600 suitable for implementing an embodiment of the present 



20 
 

disclosure. The terminal device in embodiments of the present disclosure may include, 

but is not limited to a mobile terminal such as a mobile phone, a notebook computer, a 

digital broadcast receiver, a personal digital assistant PDA (PDApersonal digital 

assistant, Personal Digital Assistant), a portable android device PAD (PADtablet 

computer, Portable Android Device), a portable multimedia player PMP (PMPportable 

multimedia player, Personal Multimedia Player), an in-vehicle terminal (e.g., an in-

vehicle navigation terminal), and a fixed terminal such as a digital television (TV) and 

a desktop computer. The electronic device shown in FIG. 4 is only an example, which 

should not bring any limitation to the function and the use range of the embodiments of 

the present disclosure.  

[0078][0077] As shown in FIG. 4, the electronic device 600 may include a 

processing apparatus (such as a central processor and a graphics processor, etc.) 601, 

which may execute various appropriate actions and processes according to programs 

stored in a read only memory (Read Only Memory, ROM) 602 or programs loaded into 

a random access memory (Random Access Memory, RAM) 603 from a storage 

apparatus 608. In the RAM 603, various programs and data necessary for the operation 

of the electronic device 600 are also stored. The processing apparatus 601, the ROM 

602, and the RAM 603 are connected to each other through a bus 604. An input/output 

(Input/Output, I/O) interface 605 is also connected to the bus 604.  

[0079][0078] Usually, the following apparatuses can be connected to the I/O 

interface 605: an input apparatus 606, including, for example, a touch screen, a touch 

pad, a keyboard, a mouse, a camera, a microphone, an accelerometer, a gyroscope, etc.; 

an output apparatus 607, including, for example, a liquid crystal display (Liquid Crystal 

Display, LCD), a speaker, a vibrator, etc.; a storage apparatus 608, including, for 

example, a magnetic tape, a hard disk, etc.; and a communication apparatus 609. The 

communication apparatus 609 may allow the electronic device 600 to communicate 

wirelessly or wiredly with other devices to exchange data. Although FIG. 4 shows the 

electronic device 600 having various apparatuses, it should be understood that it is not 

required to implement or have all of the illustrated apparatuses. More or fewer 

apparatuses may alternatively be implemented or provided.  



21 
 

[0080][0079] In particular, according to the embodiments of the present disclosure, 

the processes described above with reference to the flowcharts can be implemented as a 

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

includes a computer program product including a computer program carried on a non-

transitory computer readable medium, where the computer program contains program 

codes for executing the method shown in the flowcharts. In such embodiment, the 

computer program can be downloaded and installed from a network through the 

communication apparatus 609, or installed from the storage apparatus 608 or installed 

from the ROM 602. When the computer program is executed by the processing 

apparatus 601, the above functions defined in the method of the embodiments of the 

present disclosure are executed.  

[0081][0080] It should be noted that the above computer readable medium in the 

present disclosure can be a computer readable signal medium or a computer readable 

storage medium or any combination of the two. The computer readable storage medium 

may be, for example, but not limited to, an electrical, magnetic, optical, electromagnetic, 

infrared, or semi-conductive system, apparatus or means, or any combination of the 

foregoing. More specific examples of computer readable storage medium may include, 

but are not limited to, an electrically connected portable computer disk with one or more 

wires, a hard disk, a random access memory (RAM), a read-only memory (ROM), an 

erasable programmable read-only memory (Electrical Programmable ROM, EPROM or 

flash memory), an optical fiber, a compact disk read-only memory (Compact Disc ROM, 

CD-ROM), an optical storage means, an magnetic storage means, or any suitable 

combination of the forgoing. In the present disclosure, the computer readable storage 

medium can be any tangible medium in which a program is contained or stored, where 

the program can be used by or in connection with an instruction execution system, an 

apparatus or a means. Further, in the present disclosure, the computer readable signal 

medium may include a data signal propagated in a baseband or as a part of a carrier 

wave, in which computer readable program codes are carried. Such a propagated data 

signal may take a variety of forms, including but not limited to an electromagnetic signal, 

an optical signal, or any suitable combination of the foregoing. The computer readable 
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signal medium may also be any computer readable medium other than the computer 

readable storage medium, where the computer readable signal medium can transmit, 

propagate, or transport the program for use by or in combination with an instruction 

execution system, an apparatus, or a means. The program code contained on the 

computer readable medium can be transmitted by any suitable medium, including but 

not limited to an electric wire, an optical cable, radio frequency RF (RFradio frequency, 

Radio Frequency), etc., or any suitable combination of the foregoing.  

[0082][0081] In some implementations, a client and a server may communicate 

using any currently known network protocols such as HyperText Transfer Protocol 

HTTP (HTTPHyperText Transfer Protocol, hypertext transfer protocol) or future 

developed network protocols and may interconnect with any form or medium of digital 

data communication (e.g., a communications network). Examples of the communication 

network include a local area network (Local Area Network, "LAN"), a wide area 

network (Wide Area Network, "WAN"), an inter-network (e.g., the Internet), and a peer-

to-peer network (e.g., an ADaptive Heuristic for Opponent Classificationad-hoc 

(ADaptive Heuristic for Opponent Classification, ad ad-hoc) peer-to-peer network), as 

well as any currently known or future developed networks.  

[0083][0082] The above computer readable medium may be included in the above 

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

[0084][0083] The computer readable medium carries one or more programs, and the 

one or more programs, when being executed by the electronic device, causes the 

electronic device to: acquire an original image captured by a terminal; determine a three-

dimensional relative position of a target object relative to the terminal as a first three-

dimensional relative position according to the original image; and perform three-

dimensional effect processing on a target sound according to the first three-dimensional 

relative position to enable a sound source position of the target sound in audio obtained 

after the three-dimensional effect processing and the first three-dimensional relative 

position to conform to a positional relationship between the target object and a sound 

effect object corresponding to the target object where the target sound is a sound effect 

soundan effect sound corresponding to the sound effect object.  
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[0085][0084] The computer program codes for executing the operations of the 

present disclosure can be written in one or more programming languages or a 

combination thereof, where the above programming languages include but are not 

limited to 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 codes may be executed entirely on a user 

computer, partly on a user computer, as a stand-alone software package, partly on a user 

computer and partly on a remote computer, or entirely on a remote computer or a server. 

In a case involving a remote computer, the remote computer may be connected to a user 

computer through any kind of network, including a local area network (LAN) or a wide 

area network (WAN), or may be connected to an external computer (e.g., be connected 

via the Internet with use of an Internet service provider).  

[0086][0085] The flowcharts and block diagrams in the drawings illustrate 

architecture, functions, and operations that may be implemented by the system, the 

method, and the computer program product in accordance with various embodiments of 

the present disclosure. At this regard, each block in the flowcharts or the block diagrams 

may represent a module, a program segment, or a portion of codes that contains one or 

more executable instructions for implementing a specified logical function. It should 

also be noted that in some alternative implementations, the functions indicated in the 

blocks may also occur in an order different from those indicated in the drawings. For 

example, two blocks shown one after the other can actually be executed in parallel 

substantially, or they may sometimes be executed in an opposite order, depending on 

involved functions. It should still be noted that each block in the block diagrams and/or 

flowcharts, and a combination of blocks in the block diagrams and/or flowcharts, may 

be implemented with a dedicated hardware-based system that performs a specified 

function or operation, or may be implemented with a combination of dedicated hardware 

and computer instructions.  

[0087][0086] An involved module described in the embodiments of the present 

disclosure can be implemented by software or hardware, where a name of the module 

does not constitute a limitation on the module itself in some cases. For example, a first 
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acquiring module can also be described as “a module acquiring an original image 

captured by a terminal”.  

[0088][0087] The above functions described herein may be performed, at least in 

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

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

programmable gate array (Field Programmable Gate Array, FPGA), an application 

specific integrated circuit (Application Specific Integrated Circuit, ASIC), an 

application specific standard product (Application Specific Standard Parts, ASSP), a 

system on chip (System on Chip, SOC), a complex programmable logic device 

(Complex Programming Logic Device, CPLD), etc.  

[0089][0088] In the context of the present disclosure, a machine-readable medium 

may be a tangible medium in which a program for use by or in connection with an 

instruction execution system, an apparatus or a device may be contained or stored. The 

machine-readable medium may be a machine-readable signal medium or a machine-

readable storage medium. The machine-readable medium may include, but is not limited 

to, an electronic, magnetic, optical, electromagnetic, infrared, or semiconductive system, 

apparatus, or device, or any suitable combinations of the foregoing. More specific 

examples of the machine-readable storage medium might include an electrically 

connected portable computer disk based on one or more wires, a hard disk, a random 

access memory (RAM), a read-only memory (ROM), an erasable programmable read-

only memory (EPROM or flash memory), an optical fiber, a portable compact disk read-

only memory (CD-ROM), an optical storage device, a magnetic storage device, or any 

suitable combination of the foregoing.  

[0090][0089] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, including:  

acquiring an original image captured by a terminal; 

determining a three-dimensional relative position of a target object relative 

to the terminal as a first three-dimensional relative position according to the original 

image; and 

performing three-dimensional effect processing on a target sound according 
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to the first three-dimensional relative position to enable a sound source position of the 

target sound in audio obtained after the three-dimensional effect processing and the first 

three-dimensional relative position to conform to a positional relationship between the 

target object and a sound effect object corresponding to the target object, where the 

target sound is a sound effect soundan effect sound corresponding to the sound effect 

object.  

[0091][0090] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, where the determining the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to the original image includes:  

performing feature extraction on the original image to acquire first anchor 

point information in the original image; 

determining, according to pre-stored reference anchor point information 

corresponding to the target object, whether the first anchor point information is capable 

of matching the reference anchor point information; and 

if it is determined that the first anchor point information matches the 

reference anchor point information, determining the three-dimensional relative position 

of the target object relative to the terminal as the first three-dimensional relative position 

according to the first anchor point information.  

[0092][0091] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, where the determining the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to the original image includes:  

if second anchor point information generated from an anchor point marking 

operation performed by a user on the original image is acquired, determining the three-

dimensional relative position of the target object relative to the terminal as the first three-

dimensional relative position according to the second anchor point information.  

[0093][0092] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, where the determining the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 
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relative position according to the original image includes:  

if the target object does not exist in the original image, acquiring historical 

motion trajectory information corresponding to the target object, where the historical 

motion trajectory information is obtained by performing motion tracking on an image 

captured by the terminal before the original image is acquired; and 

determining the three-dimensional relative position of the target object 

relative to the terminal as the first three-dimensional relative position according to the 

historical motion trajectory information.  

[0094][0093] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, where the performing the three-dimensional 

effect processing on the target sound according to the first three-dimensional relative 

position to enable the sound source position of the target sound in the audio obtained 

after the three-dimensional effect processing and the first three-dimensional relative 

position to conform to the positional relationship between the target object and the sound 

effect object corresponding to the target object includes:  

determining the three-dimensional relative position of the sound source 

position of the target sound relative to the terminal as a second three-dimensional 

relative position according to the first three-dimensional relative position and the 

positional relationship between the target object and the sound effect object 

corresponding to the target object; and 

performing three-dimensional effect processing on the target sound 

according to the second three-dimensional relative position to enable the sound source 

position of the target sound in the audio obtained after the three-dimensional effect 

processing and the first three-dimensional relative position to conform to the positional 

relationship between the target object and the sound effect object corresponding to the 

target object.  

[0095][0094] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, the method further includes:  

acquiring additional description information of the target sound, where the 

additional description information includes at least one of a sound source sounding area 
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of the target sound, a sound source reverberation effect of the target sound and a sound 

source environment of the target sound; 

the performing the three-dimensional effect processing on the target sound 

according to the second three-dimensional relative position to enable the sound source 

position of the target sound in the audio obtained after the three-dimensional effect 

processing and the first three-dimensional relative position to conform to the positional 

relationship between the target object and the sound effect object corresponding to the 

target object includes:  

performing the three-dimensional effect processing on the target sound 

according to the second three-dimensional relative position and the additional 

description information to enable the sound source position of the target sound in the 

audio obtained after the three-dimensional effect processing and the first three-

dimensional relative position to conform to the positional relationship between the target 

object and the sound effect object corresponding to the target object.  

[0096][0095] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, the method further includes:  

superimposing image material corresponding to the target object to the first 

three-dimensional relative position of the original image to generate an AR image 

corresponding to the original image; and 

displaying the AR image.  

[0097][0096] According to one or more embodiments of the present disclosure, there 

is provided an audio processing method, the method further includes:  

determining whether the terminal meets an ambisonic playing condition; and 

if it is determined that the terminal meets the ambisonic playing condition, 

playing the audio obtained after the three-dimensional effect processing.  

[0098][0097] According to one or more embodiments of the present disclosure, there 

is provided an audio processing apparatus, including:  

a first acquiring module, configured to acquire an original image captured 

by a terminal; 

a first determining module, configured to determine a three-dimensional 
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relative position of a target object relative to the terminal as a first three-dimensional 

relative position according to the original image; and 

an audio processing module, configured to perform three-dimensional effect 

processing on a target sound according to the first three-dimensional relative position to 

enable a sound source position of the target sound in audio obtained after the three-

dimensional effect processing and the first three-dimensional relative position to 

conform to a positional relationship between the target object and a sound effect object 

corresponding to the target object, where the target sound is a sound effect soundan 

effect sound corresponding to the sound effect object.  

[0099][0098] According to one or more embodiments of the present disclosure, there 

is provided a computer readable storage medium having a computer program stored 

thereon, where the program, when executed by a processing apparatus, implements steps 

of the method described in any embodiment of the present disclosure.  

[0100][0099] According to one or more embodiments of the present disclosure, there 

is provided an electronic device, including:  

a storage apparatus, having a computer program stored thereon; and 

a processing apparatus, configured to execute the computer program in the 

storage apparatus to implement steps of the method described in any embodiment of the 

present disclosure.  

[0101][0100] According to one or more embodiments of the present disclosure, there 

is provided a computer program product, where the program product includes a 

computer program, which, when executed by a processing apparatus, implements steps 

of the method described in any embodiment of the present disclosure.  

[0102][0101] According to one or more embodiments of the present disclosure, there 

is provided a computer program, which, when executed by a processing apparatus, 

implements steps of the method described in any embodiment of the present disclosure.  

[0103][0102] The above description is only a description of preferred embodiments 

of the present disclosure and applied technical principles. It should be understood by 

those skilled in the art that the disclosed scope involved in the present disclosure is not 

limited to the technical solutions formed by the specific combination of the above 
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technical features, but also covers other technical solutions formed by any combination 

of the above technical features or equivalent features thereof without departing from the 

above disclosed concept, e.g., the technical solutions formed by replacing the above 

features with the technical features with similar functions disclosed in (but not limited 

to) the present disclosure.  

[0104][0103] In addition, although the operations are depicted in a particular order, 

it should not be understood as a requirement that those operations are performed in the 

particular order shown or in a sequential order. Under certain circumstances, 

multitasking and parallel processing may be advantageous. Similarly, although several 

specific implementation details are included in the above discussion, these should not 

be interpreted as limitations on the scope of the present disclosure. Certain features 

described in the context of a separate embodiment may also be implemented in a single 

embodiment in combination. On the contrary, various features described in the context 

of a single embodiment can also be implemented in multiple embodiments individually 

or in any suitable sub-combination.  

[0105][0104] Although the subject matter has been described in a language specific 

to structural features and/or logical actions of methods, it should be understood that the 

subject matter defined in the appended claims is not necessarily limited to the specific 

features or actions described above. On the contrary, the specific features and actions 

described above are merely exemplary forms for implementing the claims. With regard 

to the apparatuses in the above embodiments, the specific way in which each module 

performs operations has been described in detail in the embodiment of the method, and 

will not be explained in detail herein.   
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CLAIMS 

1. An audio processing method, comprising:  

acquiring an original image captured by a terminal;  

determining a three-dimensional relative position of a target object relative to the 

terminal as a first three-dimensional relative position according to the original image; 

and 

performing three-dimensional effect processing on a target sound according to the 

first three-dimensional relative position to enable a sound source position of the target 

sound in audio obtained after the three-dimensional effect processing and the first three-

dimensional relative position to conform to a positional relationship between the target 

object and a sound effect object corresponding to the target object, wherein the target 

sound is a sound effect soundan effect sound corresponding to the sound effect object.  

2. The method according to claim 1, wherein the determining the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to the original image comprises:  

performing feature extraction on the original image to acquire first anchor point 

information in the original image;  

determining, according to pre-stored reference anchor point information 

corresponding to the target object, whether the first anchor point information is capable 

of matching the reference anchor point information; and 

if it is determined that the first anchor point information matches the reference 

anchor point information, determining the three-dimensional relative position of the 

target object relative to the terminal as the first three-dimensional relative position 

according to the first anchor point information.  

3. The method according to claim 1, wherein the determining the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to the original image comprises:  

if second anchor point information generated from an anchor point marking 

operation performed by a user on the original image is acquired, determining the three-

dimensional relative position of the target object relative to the terminal as the first three-

dimensional relative position according to the second anchor point information.  

4. The method according to claim 1, wherein the determining the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 
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relative position according to the original image comprises:  

if the target object does not exist in the original image, acquiring historical motion 

trajectory information corresponding to the target object, wherein the historical motion 

trajectory information is obtained by performing motion tracking on an image captured 

by the terminal before the original image is acquired; and  

determining the three-dimensional relative position of the target object relative to 

the terminal as the first three-dimensional relative position according to the historical 

motion trajectory information.  

5. The method according to any one of claims 1 to 4, wherein the performing the 

three-dimensional effect processing on the target sound according to the first three-

dimensional relative position to enable the sound source position of the target sound in 

the audio obtained after the three-dimensional effect processing and the first three-

dimensional relative position to conform to the positional relationship between the target 

object and the sound effect object corresponding to the target object comprises:  

determining the three-dimensional relative position of the sound source position of 

the target sound relative to the terminal as a second three-dimensional relative position 

according to the first three-dimensional relative position and the positional relationship 

between the target object and the sound effect object corresponding to the target object; 

and  

performing three-dimensional effect processing on the target sound according to 

the second three-dimensional relative position to enable a sound source position of the 

target sound in audio obtained after the three-dimensional effect processing and the first 

three-dimensional relative position to conform to the positional relationship between the 

target object and the sound effect object corresponding to the target object.  

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

acquiring additional description information of the target sound, wherein the 

additional description information comprises at least one of a sound source sounding 

area of the target sound, a sound source reverberation effect of the target sound and a 

sound source environment of the target sound;  

the performing the three-dimensional effect processing on the target sound 

according to the second three-dimensional relative position to enable the sound source 

position of the target sound in the audio obtained after the three-dimensional effect 

processing and the first three-dimensional relative position to conform to the positional 

relationship between the target object and the sound effect object corresponding to the 
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target object, comprises:  

performing the three-dimensional effect processing on the target sound according 

to the second three-dimensional relative position and the additional description 

information to enable the sound source position of the target sound in the audio obtained 

after the three-dimensional effect processing and the first three-dimensional relative 

position to conform to the positional relationship between the target object and the sound 

effect object corresponding to the target object.  

7. The method according to any one of claims 1 to 6, further comprising:  

superimposing image material corresponding to the target object to the first three-

dimensional relative position of the original image to generate an augmented reality, AR, 

image corresponding to the original image; and  

displaying the AR image.  

8. The method according to any one of claims 1 to 7, further comprising:  

determining whether the terminal meets an ambisonic playing condition; and 

if it is determined that the terminal meets the ambisonic playing condition, playing 

the audio obtained after the three-dimensional effect processing.  

9. An audio processing apparatus, comprising:  

a first acquiring module, configured to acquire an original image captured by a 

terminal;  

a first determining module, configured to determine a three-dimensional relative 

position of a target object relative to the terminal as a first three-dimensional relative 

position according to the original image; and 

an audio processing module, configured to perform three-dimensional effect 

processing on a target sound according to the first three-dimensional relative position to 

enable a sound source position of the target sound in audio obtained after the three-

dimensional effect processing and the first three-dimensional relative position to 

conform to a positional relationship between the target object and a sound effect object 

corresponding to the target object, wherein the target sound is a sound effect soundan 

effect sound corresponding to the sound effect object.  

10. The audio processing apparatus according to claim 9, wherein the first 

determining module comprises:  

a first acquiring submodule, configured to perform feature extraction on the 

original image to acquire first anchor point information in the original image; 

a determining submodule, configured to determine, according to pre-stored 
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reference anchor point information corresponding to the target object, whether the first 

anchor point information is capable of matching the reference anchor point information; 

and 

a first determining submodule, configured to determine the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to the first anchor point information if it is determined that 

the first anchor point information matches the reference anchor point information. 

11. The audio processing apparatus according to claim 9, wherein the first 

determining module comprises:  

a second determining submodule, configured to determine the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to second anchor point information if the second anchor 

point information generated from an anchor point marking operation performed by a 

user on the original image is acquired. 

12. The audio processing apparatus according to claim 9, wherein the first 

determining module comprises:  

a second acquiring submodule, configured to acquire historical motion trajectory 

information corresponding to the target object if the target object does not exist in the 

original image, where the historical motion trajectory information is obtained by 

performing motion tracking on an image captured by the terminal before the original 

image is acquired; and 

a third determining submodule, configured to determine the three-dimensional 

relative position of the target object relative to the terminal as the first three-dimensional 

relative position according to the historical motion trajectory information. 

1013. A computer readable storage medium having a computer program stored 

thereon, wherein the program, when executed by a processing apparatus, implements 

steps of the method of any one of claims 1 to 8.  

1114. An electronic device, comprising:  

a storage apparatus, having a computer program stored thereon; and  

a processing apparatus, configured to execute the computer program in the storage 

apparatus to implement steps of the method of any one of claims 1 to 8.  

1215. A computer program product, comprising a computer program which, when 

executed by a processing apparatus, implements steps of the method of any one of 

claims 1 to 8.  
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13. A computer program, which, when executed by a processing apparatus, 

implements steps of the method of any one of claims 1 to 8.  
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