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METHOD AND APPARATUS FOR GENERATING PROJECTION 

OF MAIN CONTROL OBJECT, DEVICE, AND MEDIUM 

RELATED APPLICATION 

[0001] This application claims priority to Chinese patent application No. 202210015247.5, 

entitled "METHOD AND APPARATUS FOR GENERATING PROJECTION OF MAIN 

CONTROL OBJECT, DEVICE, AND MEDIUM" filed on January 7, 2022, which is incorporated 

herein by reference in its entirety. 

FIELD OF THE TECHNOLOGY 

[0002] This application relates to the field of animation technologies, and in particular, to a 

method and apparatus for generating a main control object projection, a device, and a medium. 

BACKGROUND OF THE DISCLOSURE 

[0003] In order to simulate a real environment in a virtual environment, a projection is 

added to a main control object of a user, to improve a realistic degree of the virtual environment. 

[0004] The related art may provide two animation blueprints, where one is for generating a 

main control object, and the other is for generating a projection of the main control object. When a 

virtual object is generated, animation posture matching, bone scaling, and model detail optimization 

may be sequentially performed on a bone model of the main control object, to generate an ontology 

model of the main control object. When the projection of the main control object is generated, 

animation posture matching and model detail optimization may be performed on the model of the 

main control object, to generate a projection model of the main control object. 

[0005] In the related art, a calculation amount is large, and a requirement on a computer 

device is high. 

SUMMARY 

[0006] Embodiments of this application provide a method and apparatus for generating a 

main control object projection, a device, and a medium. The method can rapidly generate the 

projection of the main control object. The technical solutions are as follows: 

[0007] According to one aspect of this application, a method for generating a main control 

object projection is provided, the method including: 



 2  

[0008] extracting an original bone model of the main control object from an ontology 

animation blueprint of the main control object, where the main control object is an object that 

observes a virtual environment from a first-person perspective, the ontology animation blueprint is 

used for generating an ontology model of the main control object in the virtual environment, and the 

original bone model is a model of the main control object without bone deformation; 

[0009] obtaining a projection model based on the original bone model, where the projection 

model is a model configured to generate the projection of the main control object in the virtual 

environment; and  

[0010] rendering the projection model to obtain the projection of the main control object. 

[0011] According to another aspect of this application, an apparatus for generating a main 

control object projection is provided, the apparatus including: 

[0012] an extraction module, configured to extract an original bone model of the main 

control object from an ontology animation blueprint of the main control object, where the main 

control object is an object that observes a virtual environment from a first-person perspective, the 

ontology animation blueprint is used for generating an ontology model of the main control object in 

the virtual environment, and the original bone model is a model of the main control object without 

bone deformation; 

[0013] an adjustment module, configured to obtain a projection model based on the original 

bone model, and the projection model is a model for generating a projection of the main control 

object in the virtual environment; and 

[0014] a rendering module, configured to render the projection model to obtain the 

projection of the main control object. 

[0015] According to another aspect of this application, a computer device is provided, the 

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

instruction, at least one program, code set or instruction set, and the at least one instruction, at least 

one program, code set or instruction set are loaded and executed by the processor to implement a 

method for generating a main control object projection as described in the above aspect. 

[0016] According to another aspect of this application, a computer storage medium is 

provided. A computer-readable storage medium stores at least one piece of program code, and the 

program code is loaded and executed by a processor to implement a method for generating a main 

control object projection as described in the above aspect. 



 3  

[0017] According to another aspect of this application, a computer program product or a 

computer program is provided, where the computer program product or a computer program include 

computer instructions, and the computer instructions are stored in a computer-readable storage 

medium. A processor of a computer device reads the computer instructions from the 

computer-readable storage medium, and the processor executes the computer instructions, so that 

the computer device executes the method for generating a main control object projection as 

described in the above aspect. 

[0018] The beneficial effects brought by the technical solutions provided in the 

embodiments of this application at least include: 

[0019] When the projection of the main control object is generated, the projection of the 

main control object can be obtained based on the original bone model only by extracting the 

original bone model from the ontology animation blueprint. Compared with the related art, which 

uses two sets of different animation blueprints to obtain the ontology and projection of the main 

control object at the same time, the method can obtain the projection of the main control object 

without setting an additional set of animation blueprint, can simplify the process of obtaining the 

projection of the main control object, can obtain the projection of the main control object without 

excessive calculation amount, reduces the calculation pressure of the computer device, and can 

complete the projection of the main control object even if the computing capability of the computer 

device is weak. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a schematic structural diagram of a computer system according to an 

exemplary embodiment of this application. 

[0021] FIG. 2 is a schematic diagram of a related art according to an exemplary 

embodiment of this application; 

[0022] FIG. 3 is a schematic diagram of an ontology of a main control object according to 

an exemplary embodiment of this application; 

[0023] FIG. 4 is a schematic diagram of a projection of a main control object according to 

an exemplary embodiment of this application; 

[0024] FIG. 5 is a schematic diagram of a related art according to an exemplary 

embodiment of this application; 
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[0025] FIG. 6 is a schematic flowchart of a method for generating a main control object 

projection according to an exemplary embodiment of this application; 

[0026] FIG. 7 is a schematic diagram of an ontology of a main control object according to 

an exemplary embodiment of this application; 

[0027] FIG. 8 is a schematic diagram of a projection of a main control object according to 

an exemplary embodiment of this application; 

[0028] FIG. 9 is a schematic flowchart of a method for generating a main control object 

projection according to an exemplary embodiment of this application; 

[0029] FIG. 10 is a schematic diagram of a rendered projection model according to an 

exemplary embodiment of this application; 

[0030] FIG. 11 is a schematic diagram of an integrated projection model according to an 

exemplary embodiment of this application; 

[0031] FIG. 12 is a schematic diagram of a rendered projection model according to an 

exemplary embodiment of this application; 

[0032] FIG. 13 is a schematic diagram of an integrated firearm model according to an 

exemplary embodiment of this application; 

[0033] FIG. 14 is a schematic flowchart of a method for generating a main control object 

projection according to an exemplary embodiment of this application; 

[0034] FIG. 15 is a schematic flowchart of a method for adjusting a posture of an original 

bone model according to an exemplary embodiment of this application; 

[0035] FIG. 16 is a schematic diagram of adjusting a child bone according to an exemplary 

embodiment of this application; 

[0036] FIG. 17 is a schematic diagram of adjusting a parent bone according to an exemplary 

embodiment of this application; 

[0037] FIG. 18 is a schematic flowchart of an implementation method for an ontology 

animation blueprint according to an exemplary embodiment of this application; 

[0038] FIG. 19 is a schematic diagram of an implementation method of an ontology 

animation blueprint according to an exemplary embodiment of this application; 

[0039] FIG. 20 is a schematic flowchart of an implementation method of an ontology 

animation blueprint according to an exemplary embodiment of this application; 



 5  

[0040] FIG. 21 is a schematic diagram of an implementation method of an ontology 

animation blueprint according to an exemplary embodiment of this application; 

[0041] FIG. 22 is a schematic diagram of a method for generating a main control object 

projection according to an exemplary embodiment of this application; 

[0042] FIG. 23 is a schematic structural diagram of an apparatus for generating a main 

control object projection according to an exemplary embodiment of this application; and 

[0043] FIG. 24 is a schematic structural diagram of a computer device according to an 

exemplary embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 

[0044] First, terms involved in the embodiments of this application are introduced: 

[0045] Main control object: it refers to a user-controlled movable object that observes a 

virtual environment from a first-person perspective. The movable object can be a virtual character, a 

virtual animal, a cartoon character, and the like, such as: characters, animals, plants, oil drums, 

walls, and stones displayed in the virtual environment. In some embodiments, When the virtual 

environment is a 3D virtual environment, virtual objects are 3D stereo models created based on an 

animation bone technology, and each virtual object has its own shape and volume in the 3D virtual 

environment, occupying a part of the space in the three-dimensional virtual environment. In some 

embodiments, when the virtual environment is a two-dimensional virtual environment, the virtual 

objects are two-dimensional plane models created based on an animation technology, and each 

virtual object has its own shape and area in the two-dimensional virtual environment, occupying a 

part of the area in the two-dimensional virtual environment. 

[0046] FPS (First Person Shooting game) Game: it is a game which provides a plurality 

of forts in the virtual world, and users in different camps control virtual characters to battle in the 

virtual world, occupy the forts or destroy forts of opposing camps or kill all or part of characters of 

the opposing camps. Generally, in a FPS game, a user plays a game from a first-person perspective. 

For example, the FPS game may divide users into two opposing camps and spread the virtual 

characters controlled by the users to compete with each other in the virtual world, so as to kill all 

the virtual characters of the enemy as a victory condition. The FPS game is in units of a round. A 

duration of one round of the FPS game is from the moment of the start of the game to the moment 

of achievement of the victory condition. 
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[0047] FIG. 1 shows a schematic structural diagram of a computer system 100 according to 

an exemplary embodiment of this application. The computer system 100 includes: a terminal 120 

and a server 140. 

[0048] An application program supporting a virtual environment is installed on the terminal 

120. The application program may be any one of an FPS game, a racing game, an MOBA 

(Multiplayer Online Battle Arena) game, a virtual reality application program, a 3D map program, 

and a multiplayer gunfight type survival game. The user uses the terminal 120 to operate a main 

control object located in the virtual environment to perform activities including but not limited to: at 

least one of attacking, releasing skills, purchasing props, treating, adjusting body postures, crawling, 

walking, riding, flying, jumping, driving, picking, shooting, and throwing. Indicatively, a first 

virtual role is a first virtual character. The terminal 120 is at least one of a smart phone, a tablet 

computer, an e-book reader, an MP3 player, an MP4 player, a laptop portable computer, and a 

desktop computer. 

[0049] The terminal 120 is connected to the server 140 by using a wireless network or a 

wired network. 

[0050] The server 140 may be an independent physical server, or may be a server cluster or 

a distributed system formed by a plurality of physical servers, or may be a cloud server that 

provides basic cloud computing services such as a cloud service, a cloud database, cloud 

computing, a cloud function, cloud storage, a network service, cloud communication, a middleware 

service, a domain name service, a security service, a CDN (Content Delivery Network), big data 

and an artificial intelligence platform. The server 140 is configured to provide a backend service for 

an application program supporting a virtual environment. In some embodiments, the server 140 is 

responsible for primary computing work and the terminal 120 is responsible for secondary 

computing work; alternatively, the server 140 is responsible for the secondary computing work and 

the terminal 120 is responsible for the primary computing work; alternatively, a distributed 

computing architecture is adopted between the server 140 and the terminal 120 to perform 

collaborative computing. 

[0051] When displaying the main control object, the related art may be implemented 

according to the following steps, as shown in FIG. 2: 

[0052] matching animation posture 201: determining animation postures of different parts of 

the main control object. The matching animation posture 201 is used to determine the animation 

posture of the main control object. In some embodiments, when the main control object is active, 

the animation posture of the main control object is determined. Illustratively, activities include but 
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are not limited to at least one of walking, running, jumping, standing, squatting, lying, attacking, 

flying, driving, picking, shooting, and throwing. In some embodiments, matching animation posture 

201 may match the animation postures of different parts of the main control object. For example, if 

the main control object runs while shooting, it is necessary to match the animation posture of 

shooting with the upper body of the main control object and match the animation posture of running 

with the lower body of the main control object. 

[0053] Superimposition animation 202: the animation postures of different parts of the main 

control object are superimposed to obtain the animation postures of the main control object. The 

superimposition animation 202 is used to process the animation superimposition of different parts 

of the main control object. Illustratively, the animation posture of the upper body and the animation 

posture of the lower body of the main control object are superimposed to obtain the animation 

posture of the main control object. 

[0054] Bone deformation 203: a bone model of the main control object is adjusted to obtain 

a deformed bone model. The bone deformation 203 is used to adjust the bone shape of the main 

control object. In some embodiments, the manner of the bone deformation 203 includes but is not 

limited to at least one of changing bone position, changing bone orientation, and scaling bone. 

Illustratively, on the one hand, the bone of the head of the main control object is scaled in order to 

prevent the head of the main control object from penetrating the model when the main control 

object is displayed. On the other hand, when the main control object leans to the left and right, the 

main control object may be distorted excessively, so that the main control object can complete the 

leaning action. As shown in FIG. 3, when the main control object 301 is viewed from a third person 

perspective, the head of the main control object 301 is scaled (removed) and the body of the main 

control object 301 is in an excessively twisted state. 

[0055] Adjustment posture 204: based on the current state of the main control object, the 

posture of the deformed bone model is adjusted. The adjustment posture 204 is used to adjust the 

posture of the main control object to improve accuracy. Illustratively, the posture of the main 

control object's hand is adjusted by reverse dynamics to improve the accuracy of holding a prop by 

the main control object. 

[0056] After the adjustment posture 204 is completed, an ontology model 205 of the main 

control object is output and the ontology model 205 is configured to generate an ontology of the 

main control object. 

[0057] It should be noted that, the method of displaying the ontology of the main control 

object cannot be directly transplanted to a projection of displaying the main control object. 
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Illustratively, if the projection of the main control object is generated by using the above method, 

the projection 401 shown in FIG. 4 is obtained and the shape of the projection 401 is obviously 

inconsistent with the actual situation. This is because the step of the bone deformation 203 may 

cause bone deformation of the main control object. On the one hand, scaling the head of the main 

control object, on the other hand, distorting the main control object, resulting in the bone of the 

main control object being different from the actual bone. However, the step of the bone deformation 

203 cannot be skipped when the ontology model of the main control object is generated. If the step 

of the bone deformation 203 is skipped, on the one hand, if the head is not scaled in the bone 

deformation 203, the head of the main control object and a camera model of the main control object 

may affect each other, resulting in a phenomenon of model penetration. On the other hand, when 

the main control object leans to the left and right, if the main control object is not distorted enough, 

it is difficult to realize a leaning of the main control object. 

[0058] Therefore, the related art may run two different processes in the computer device to 

realize the display of the ontology and the projection of the main control object respectively. 

Illustratively, as illustrated in FIG. 5, a first process 501 is used to generate an ontology of the main 

control object and a second process 502 is used to generate a projection of the main control object. 

However, the inventor found that other problems may be caused. Because it is necessary to 

calculate two different processes for one main control object, and the two processes cannot be 

optimized by other means such as frequency reduction, it is impossible for computer devices with 

limited computing capability, such as a mobile phone, to display the ontology and the projection of 

the main control object at the same time in this manner. In addition, for those computer devices 

with strong computing capability, it is easy to cause the process processing time to be too long 

because of thread waiting. 

[0059] In order to resolve the above problems: 1. The ontology of the main control object 

and the projection of the main control object are not compatible in an implementation, two sets of 

different methods are needed to obtain the ontology of the main control object and the projection of 

the main control object respectively; 2. The generation of the ontology of the main control object 

and the projection of the main control object at the same time requires the computer device to have 

strong computing capability and the generation of the ontology of the main control object and the 

projection of the main control object cannot be realized by some terminals with weak computing 

capability at the same time. 
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[0060] FIG. 6 shows a schematic flowchart of a method for generating a main control object 

projection according to an embodiment of this application. The method may be performed by the 

terminal 120 shown in FIG. 1, the method including the following steps: 

[0061] Step 602: an original bone model of a main control object is extracted from an 

ontology animation blueprint of the main control object, where the main control object is an object 

that observes a virtual environment from a first-person perspective, the ontology animation 

blueprint is used to generate an ontology model of the main control object in the virtual 

environment, and the original bone model is a model of the main control object without bone 

deformation. 

[0062] The main control object can be at least one of virtual characters, virtual animals, and 

cartoon characters. This is not specifically limited in this application. Illustratively, a user controls a 

main control object in an FPS game and the user controls the main control object from the 

first-person perspective. 

[0063] In some embodiments, the ontology animation blueprint includes bone deformation 

processing. The bone deformation processing is used to modify the bone of the main control object 

to avoid the main control object penetrating the model. Illustratively, when the bone model of the 

main control object is deformed, the head bone of the main control object is scaled, and the model 

at this time is not suitable for generating the projection of the main control object, so the model 

without the bone deformation is used as the original bone model. 

[0064] In some embodiments, the ontology animation blueprint includes the steps shown in 

the embodiment shown in FIG. 2. 

[0065] The ontology animation blueprint is a process of generating an ontology model of a 

main control object in a virtual environment (alternatively, it can also be called an ontology 

animation blueprint is a process of generating an ontology of a main control object in a virtual 

environment). The ontology of the main control object can be obtained through the ontology 

animation blueprint. The ontology of main control object refers to the main control object in the 

virtual environment. 

[0066] Step 604: a projection model is obtained based on the original bone model and the 

projection model is a model configured to generate a projection of the main control object in the 

virtual environment. 

[0067] In one embodiment, the original bone model is directly used as the projection model. 

It should be noted that, Because the requirement of the projection accuracy of the main control 
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object is often not high, when the terminal performance is more emphasized, the original bone 

model can be directly used as the projection model. 

[0068] In one embodiment, the posture of the original bone model is adjusted based on the 

current state of the main control object to obtain a projection model. It should be noted that, If the 

projection accuracy of the main control object is further pursued, the original bone model can be 

further adjusted according to the current state of the main control object. 

[0069] In some embodiments, the current state includes but is not limited to at least one of 

attacking, releasing skills, purchasing props, treating, adjusting body postures, crawling, walking, 

riding, flying, jumping, driving, picking, shooting, throwing, running and resting. Illustratively, if 

the main control object is in a walking state, the posture of the original bone model is adjusted to a 

walking posture. 

[0070] In some embodiments, when the state of the main control object changes, the 

projection model is obtained by adjusting the posture of the original bone model based on the 

changed state. Illustratively, if the main control object is changed from a static state to a running 

state, the main control object is changed from a static posture to a running posture. 

[0071] In some embodiments, the posture of the original bone model is adjusted based on a 

periodic change. For example, when the main control object moves both feet alternately in the 

walking state, the posture of the original bone model is changed based on the periodic alternate 

movement of both feet. 

[0072] Illustratively, based on the current state of the main control object, the posture of the 

original bone model is adjusted by reverse dynamics to obtain a projection model. 

[0073] It should be noted that, due to the nature of projection, the accuracy of the projection 

of the main control object is low. Therefore, an adjustment operation of the posture for the original 

bone model can be cancelled and the adjustment operation of the posture is used to improve the 

projection accuracy of the main control object. For example, when the main control object turns 

around at a small angle, there is footstep logic adjustment, which is used to improve the fineness of 

the performance. However, because the projection accuracy of the main control object is low, the 

footstep logic adjustment is reflected even if the footstep logic adjustment is performed, so that the 

footstep logic adjustment can be cancelled to reduce the calculation amount of the computer device. 

[0074] Therefore, in some practical scenarios, the steps of posture adjustment to the original 

bone model can be reduced. For example, the above-mentioned footstep logic adjustment can be 

cancelled, or a hand detail adjustment can be cancelled. 
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[0075] Step 606: the projection model is rendered to obtain the projection of the main 

control object. 

[0076] In some embodiments, the projection of the main control object is a projection of the 

main control object ontology on the backlight side of the virtual environment. Illustratively, the 

projection of the main control object is a projection on the ground in the virtual environment, or the 

projection of the main control object is a projection on a wall in the virtual environment, or the 

projection of the main control object is a projection on a ceiling in the virtual environment. 

[0077] In some embodiments, the projection of the main control object can also refer to an 

image on a reflecting surface. For example, the projection of the main control object refers to an 

image of the main control object on a mirror surface, and for example, the projection of the main 

control object refers to an image of the main control object on a water surface. 

[0078] Illustratively, as shown in FIG. 7, FIG. 7 shows a projection 701 of a main control 

object on the ground with the main control object holding a virtual firearm. Illustratively, as shown 

in FIG. 8, FIG. 8 shows a projection 801 of a main control object on the ground with the main 

control object switching virtual firearms. As can be clearly seen from FIG. 7 and FIG. 8, the 

projection 701 and the projection 801 of the main control object are in accordance with the actual 

situation and can restore the projection of the main control object well. 

[0079] In a specific implementation only 0.033 ms is consumed on the CPU when the 

method of the embodiment of this application is adopted to obtain the projection of the main control 

object, and 4.133 ms is consumed on the CPU when the related art is adopted to obtain the 

projection of the main control object. Obviously, the method of the embodiment of this application 

can effectively reduce the calculation time of the computer device and improve the efficiency. 

[0080] To sum up, in the embodiment of this application, when the projection of the main 

control object is generated, only the original bone model is needed to extract from the ontology 

animation blueprint and the projection of the main control object can be obtained based on the 

original bone model. The method can obtain the projection of the main control object without 

setting an additional set of animation blueprints, can simplify the process of obtaining the projection 

of the main control object, can obtain the projection of the main control object without excessive 

calculation amount, reduces the calculation pressure of the computer device, and can complete the 

projection of the main control object even if the computing capability of the computer device is 

weak. 
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[0081] FIG. 9 shows a schematic flowchart of a method for generating a main control object 

projection according to an embodiment of this application. The method may be performed by the 

terminal 120 shown in FIG. 1, the method including the following steps: 

[0082] Step 901: Before first bone deformation processing of the ontology animation 

blueprint, the original bone model is extracted from the ontology animation blueprint. 

[0083] The first bone deformation processing is performed to scale a bone at an overlap 

region of a camera model and the original bone model of the main control object. Because the main 

control object is an object that observes the virtual environment from the first-person perspective, it 

is necessary to place the camera model on the head of the main control object to achieve the effect 

of the first person-perspective. However, also because the head of the main control object also has a 

model, this situation may lead to the appearance of model penetration. Therefore, the bone of the 

original bone model at an overlap region of the camera model and the original bone model of the 

main control object is scaled, so that the overlap region does not exist between the camera model 

and the original bone model and the appearance of model penetration is avoided. 

[0084] In some embodiments, the first bone deformation processing is implemented by 

programming. 

[0085] Step 902: Based on the current state of the main control object, the posture of the 

original bone model is adjusted to obtain the projection model. 

[0086] Illustratively, based on the current state of the main control object, the posture of the 

original bone model is adjusted by reverse dynamics to obtain a projection model. 

[0087] In some embodiments, when the state of the main control object changes, the 

projection model is obtained by adjusting the posture of the original bone model based on the 

changed state. Illustratively, if the main control object is changed from a static state to a running 

state, the main control object is changed from a static posture to a running posture. 

[0088] In some embodiments, the posture of the original bone model is adjusted based on a 

periodic change. For example, when the main control object moves both feet alternately in the 

walking state, the posture of the original bone model is changed based on the periodic alternate 

movement of both feet. 

[0089] Step 903: the projection model is replaced with an integrated projection model. 

[0090] In some embodiments, the projection model includes at least two component models, 

and the at least two component models include models of different parts on the main control object. 

For example, the component model includes at least one of a head model, a torso model, an upper 
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limb model, and a lower limb model. When each component model is called for rendering, a draw 

call is generated and multiple draw calls are generated in total. Multiple draw calls may bring a 

great rendering pressure to GPU (Graphics Processing Unit) of the computer device. Illustratively, 

as shown in FIG. 10, when the component model includes a head model, a torso model, an upper 

limb model, and a lower limb model, at least four rendering calls need to be committed, which 

greatly increases the burden on the GPU. 

[0091] Therefore, in the embodiment of this application, due to the characteristics of the 

projection, the accuracy of the projection of the main control object is not high, and even if there is 

a deviation, the accuracy of the projection is not affected. Therefore, the ontology model includes at 

least two component models, the at least two component models include models of different parts 

on the main control object, the projection model is replaced with an integrated projection model, the 

integrated projection model is a low-surface model after merging at least two component models, 

and the number of surfaces of the integrated projection model is smaller than the number of surfaces 

of the projection model. In a specific implementation, the integrated projection model does not 

include the component model and the integrated projection model is composed of a complete 

model. Illustratively, as shown in FIG. 11, an integrated projection model 1101 of a main control 

object is shown in FIG. 11. 

[0092] That is, when rendering the ontology model, it is necessary to render at least two 

component models; However, when rendering the projection of the main control object, only the 

integrated projection model needs to be rendered and the number of faces of the integrated model is 

smaller than the number of faces of the ontology model. 

[0093] Illustratively, as shown in FIG. 12, after replacing the projection model with the 

integrated projection model, the projection of the main control object can be obtained only by 

committing one rendering, which reduces the burden of the GPU. 

[0094] In some cases, the main control object holds a virtual item. In order to reduce the 

rendering pressure of the GPU, the model of the virtual item held by the main control object can be 

replaced with an integrated item model. Illustratively, if the main control object holds a virtual 

firearm, the virtual firearm also includes at least two item component models (e.g., a stock model, a 

silencer model, and a grip model, etc.), and the model of the virtual firearm needs to be replaced 

with an integrated firearm model in order to render a firearm projection. As shown in FIG. 13, the 

firearm model including at least two item component models is replaced with an integrated firearm 

model 1301. 



 14  

[0095] Step 904: the integrated projection model is rendered to obtain the projection of the 

main control object. 

[0096] In some embodiments, the projection of the main control object is a projection on the 

backlight side in the virtual environment. Illustratively, the projection of the main control object is a 

projection on the ground in the virtual environment, or the projection of the main control object is a 

projection on a wall in the virtual environment, or the projection of the main control object is a 

projection on a ceiling in the virtual environment. 

[0097] In some embodiments, the projection of the main control object can also refer to an 

image on a reflecting surface. For example, the projection of the main control object refers to an 

image of the main control object on a mirror surface, and for example, the projection of the main 

control object refers to an image of the main control object on a water surface. 

[0098] To sum up, in the embodiment of this application, when the projection of the main 

control object is generated, the original bone model is extracted from the animation blueprint to 

obtain the projection of the main control object before the first bone deformation processing, so as 

to ensure that the generated projection has a head. Compared with the related art, which uses two 

sets of different animation blueprints to obtain the ontology and the projection of the main control 

object at the same time, the method can obtain the projection of the main control object without 

setting an additional set of animation blueprint, can simplify the process of obtaining the projection 

of the main control object, can obtain the projection of the main control object without excessive 

calculation amount, and reduces the calculation pressure of computer device. 

[0099] In addition, the projection model is replaced with an integrated projection model, 

which reduces the number of committing renderings of computer device and reduces the working 

pressure of the GPU. 

[00100] FIG. 14 shows a schematic flowchart of a method for generating a main control 

object projection according to an embodiment of this application. The method may be performed by 

the terminal 120 shown in FIG. 1, the method including the following steps: 

[00101] Step 1401: before second bone deformation processing of the ontology animation 

blueprint, the original bone model is extracted from the ontology animation blueprint. 

[00102] The second bone deformation processing is used to distort the original bone model 

when the main control object is in the target current state. In one specific example, when the main 

control object leans to the left and right, the bone model of the main control object may be distorted 

excessively, so that the main control object can lean behind an obstacle and observe other objects in 
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the virtual environment after leaning, therefore the second bone deformation processing is needed. 

However, if the bone model is extracted after the second bone deformation processing, since the 

bone model has been excessively distorted, the resulting projection is also in an excessively 

distorted state. As shown in FIG. 4, the projection 401 of the main control object is in an 

excessively distorted state, but this excessively distorted state is not achievable by a normal human. 

Therefore, in this application, it is necessary to extract the original bone model from the ontology 

animation blueprint before the second bone deformation processing of the ontology animation 

blueprint. 

[00103] Step 1402: based on the current state of the main control object, the posture of the 

original bone model is adjusted to obtain the projection model. 

[00104] Illustratively, based on the current state of the main control object, the posture of the 

original bone model is adjusted by reverse dynamics to obtain a projection model. 

[00105] In some embodiments, when the state of the main control object changes, the 

projection model is obtained by adjusting the posture of the original bone model based on the 

changed state. Illustratively, if the main control object is changed from a static state to a running 

state, the main control object is changed from a static posture to a running posture. 

[00106] In some embodiments, the posture of the original bone model is adjusted based on a 

periodic change. For example, when the main control object moves both feet alternately in the 

walking state, the posture of the original bone model is changed based on the periodic alternate 

movement of both feet. 

[00107] Step 1403: the projection model is replaced with an integrated projection model. 

[00108] In some embodiments, the projection model includes at least two component models, 

and the at least two component models include models of different parts on the main control object. 

For example, the component model includes at least one of a head model, a torso model, an upper 

limb model, and a lower limb model. 

[00109] The ontology model includes at least two component models and the at least two 

component models include models of different parts on the main control object. The integrated 

projection model is a low-surface model after merging at least two component models, and the 

number of surfaces of the integrated projection model is smaller than the number of surfaces of the 

projection model. In a specific implementation, the integrated projection model does not include the 

component model and the integrated projection model is composed of a complete model. 
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Illustratively, as shown in FIG. 11, an integrated projection model 1101 of a main control object is 

shown in FIG. 11. 

[00110] In some cases, the main control object holds a virtual item. In order to reduce the 

rendering pressure of the GPU, the model of the virtual item held by the main control object can be 

replaced with an integrated item model. Illustratively, if the main control object holds a virtual 

firearm, the virtual firearm also includes at least two item component models, and the model of the 

virtual firearm needs to be replaced with an integrated firearm model in order to render a firearm 

projection. As shown in FIG. 13, the firearm model including at least two item component models 

is replaced with an integrated firearm model 1301. 

[00111] Step 1404: the integrated projection model is rendered to obtain the projection of the 

main control object. 

[00112] In some embodiments, the projection of the main control object is a projection on the 

backlight side in the virtual environment. Illustratively, the projection of the main control object is a 

projection on the ground in the virtual environment, or the projection of the main control object is a 

projection on a wall in the virtual environment, or the projection of the main control object is a 

projection on a ceiling in the virtual environment. 

[00113] In some embodiments, the projection of the main control object can also refer to an 

image on a reflecting surface. For example, the projection of the main control object refers to an 

image of the main control object on a mirror surface, and for example, the projection of the main 

control object refers to an image of the main control object on a water surface. 

[00114] To sum up, in the embodiment of this application, when the projection of the main 

control object is generated, the original bone model is extracted from the animation blueprint to 

obtain the projection of the main control object before the second bone deformation processing, so 

as to ensure that the generated projection shape is correct. Compared with the related art, which 

uses two sets of different animation blueprints to obtain the ontology and the projection of the main 

control object at the same time, the method can obtain the projection of the main control object 

without setting an additional set of animation blueprint, can simplify the process of obtaining the 

projection of the main control object, can obtain the projection of the main control object without 

excessive calculation amount, and reduces the calculation pressure of computer device. 

[00115] In addition, the projection model is replaced with an integrated projection model, 

which reduces the number of committing renderings of computer device and reduces the working 

pressure of the GPU. 
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[00116] In the following embodiments, the method of adjusting the posture of the original 

bone model referred to in the above step 902 or step 1402 is briefly introduced. The embodiment of 

this application is described by taking reverse dynamics as an example. It should be noted that, the 

posture of the original bone model may also be adjusted by other methods which are not specifically 

limited in this application. 

[00117] FIG. 15 shows a schematic flowchart of a method for adjusting a posture of an 

original bone model according to an exemplary embodiment of this application. The method may be 

performed by the terminal 120 shown in FIG. 1 and the method shown in FIG. 15 is used to further 

fine-tune the original bone model to improve the accuracy of the projected model. Taking the main 

control object in a walking state as an example, the ontology model of the main control object needs 

to realize the coordination and linkage of feet and legs, while the projection model of the main 

control object does not need to distinguish feet and legs under the condition of low accuracy 

requirement, and the projection model needs to distinguish feet and legs under the condition of high 

accuracy requirement, and the movement of legs is determined by the movement of feet in this 

application. The method shown in FIG 15 includes the following steps: 

[00118] Step 1501: based on the current state of the main control object, a target position of 

the child bone is determined. 

[00119] The original bone model includes a child bone and a parent bone corresponding to 

the child bone and the child bone is located at the end of a bone chain. Taking the main control role 

as a human-shape role as an example, the child bone can be the hand of the human-shape role and 

the parent bone may be the arm of the human-shape role. The child bone can be the foot of the 

human-shape role and the parent bone is the leg of the human-shape role. 

[00120] In some embodiments, the current state includes but is not limited to at least one of 

attacking, releasing skills, purchasing props, treating, adjusting body postures, crawling, walking, 

riding, flying, jumping, driving, picking, shooting, throwing, running and resting. 

[00121] The target position is a position that the child bone needs to reach in the current 

state. Illustratively, if the main control object is in a walking state, the child bone refers to the foot 

of the main control object and the foot of the main control object is in a raised state, the target 

position is the landing point of the foot of the main control object. Illustratively, if the main control 

object is walking on a staircase holding a railing, the child bone refers to the hand of the main 

control object, and the hand of the main control object is in a raised state, the target position is the 

landing point of the hand of the main control object. 



 18  

[00122] Step 1502: according to the target position, the position of the child bone is 

determined. 

[00123] Illustratively, determining the position of the child bone includes the following 

sub-steps: 

[00124] Indicatively, the main control object is in a walking state, and the walking state can 

be simply divided into a raised state and a falling state. Taking the lifting state at this time as an 

example, the step 1502 is used to determine the position of the foot (child bone) in the falling state. 

[00125] 1. a first vector from a first end point of the child bone to an end of the child 

bone is determined. 

[00126] The first end point of the child bone is an end point on the child bone far away from 

the end of the child bone. Illustratively, as shown in FIG. 16, the first vector is a vector represented 

by the first end point 1603 of the child bone 1602 to the end 1605 of the child bone. 

[00127] Indicatively, the child bone is the foot, the first end point is the heel of the foot, and 

the end of the child bone is the toe of the foot. In sub-step 1, a first vector pointing from the heel to 

the toe in the raised state is obtained. 

[00128] 2. a second vector from the first end point to the target position is determined. 

[00129] Illustratively, as shown in FIG. 16, the second vector is a vector represented by the 

first end point 1603 to the target position 1604. 

[00130] Indicatively, the first end point is the heel of the foot and the target position is the 

target landing position of the toe. In sub-step 2, a second vector pointing from the heel to the target 

landing position in the raised state. 

[00131] 3. based on the included angle between the first vector and the second vector, 

the child bone is rotated to determine the position of the child bone. 

[00132] Illustratively, as shown in FIG. 16, based on the included angle between the first 

vector and the second vector, the child bone 1602 is rotated counterclockwise at the same rotation 

angle as the included angle to obtain the position of the child bone 1602. 

[00133] Indicatively, the first vector refers to a vector in which the heel points to the toe in 

the raised state and the second vector refers to a vector in which the heel points to the target 

position in the raised state. Sub-step 3 is to rotate the foot (child bone) based on the included angle 

between the first vector and the second vector to obtain a rotated foot, that is, to obtain a foot in the 

falling state. 
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[00134] Step 1503: according to the target position and the position of the child bone, the 

position of the parent bone is determined. 

[00135] Illustratively, determining the position of the parent bone includes the following 

sub-steps: 

[00136] 1. a third vector from a second end point of the parent bone to the end of the 

child bone. 

[00137] The second end point of the parent bone is an end point on the parent bone far away 

from the child bone. Illustratively, as shown in FIG. 17, the third vector is a vector represented by 

the second end point 1606 of the parent bone 1601 to the end 1605 of the child bone. 

[00138] Indicatively, the parent bone is the calf, the second end point is the knee, and the end 

of the child bone is the toe. In sub-step 1, the third vector from the knee to the toe (before the 

rotation) in the raised state is obtained. 

[00139] 2. a fourth vector from the second end point to the target position is determined. 

[00140] Illustratively, as shown in FIG. 17, the fourth vector is a vector represented by the 

second end point 1606 to the target position 1604. 

[00141] Indicatively, the target position is the target landing position of the toe and the 

second end point is the knee. In sub-step 2, the fourth vector pointing from the knee to the target 

landing position is obtained. 

[00142] 3. Based on the included angle between the third vector and the fourth vector, 

the parent bone is rotated to determine the position of the parent bone. 

[00143] Illustratively, as shown in FIG. 17, based on the included angle between the third 

vector and the fourth vector, the parent bone 1601 is rotated counterclockwise at the same rotation 

angle as the included angle to obtain the position of the parent bone 1601. 

[00144] Indicatively, the third vector refers to a vector in which the knee points to the toe in 

the raised state and the fourth vector refers to a vector in which the knee points to the target position 

in the raised state. Sub-step 3 is to rotate the calf (parent bone) based on the included angle between 

the third vector and the fourth vector to obtain the rotated calf, that is, to obtain the calf in the 

falling state. 

[00145] Step 1504: According to the position of child bone and parent bone, the posture of 

an original bone model is adjusted to obtain the projection model. 
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[00146] When the positions of the child bone and the parent bone are known, the original 

bone model can be adjusted according to the positions of the child bone and the parent bone, so as 

to complete the posture adjustment of the original bone model. 

[00147] To sum up, the embodiment of this application provides a method for adjusting the 

posture of the original bone model. The method can adjust the posture of the original bone model, 

so that the action and posture of the main control object fit the current state and the posture of the 

original bone model is closer to the actual situation, thus obtaining the state of the main control 

object that can be better reflected by the projection model. 

[00148] In a specific embodiment, an implementation method of an ontology animation 

blueprint is provided. FIG. 18 shows a schematic flowchart of an implementation method of the 

ontology animation blueprint according to an embodiment of this application. The method may be 

performed by the terminal 120 shown in FIG. 1, the method including the following steps: 

[00149] Step 1801: an initial animation posture of the main control object is determined. 

[00150] In some embodiments, the initial animation posture is determined according to the 

current state of the main control object. 

[00151] In some embodiments, the bone model of the main control object includes at least 

two component models and the at least two component models include models of different parts on 

the main control object. For example, the bone model of the main control object includes an upper 

body model and a lower body model. When determining the initial animation posture, it is 

necessary to determine the animation postures of at least two component models sequentially. The 

animation postures of the at least two component models are superimposed to obtain the initial 

animation posture. Illustratively, when the main control object runs while shooting, it is necessary 

for the upper body of the main control object to match the animation posture of shooting and the 

lower body of the main control object to match the animation posture of running, and the animation 

postures of the upper body and the lower body are superimposed together to obtain the initial 

animation posture of the main control object. 

[00152] Step 1802: the original bone model is obtained by substituting the initial animation 

posture into the bone model of the main control object. 

[00153] In some embodiments, according to the initial animation posture, the bone model of 

the main control object is adjusted to obtain the original bone model. 

[00154] Illustratively, as shown in FIG. 19, after the original bone model 1902 extracted from 

the ontology animation blueprint 1901 is subjected to posture adjustment, the projection model 
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1903 may be obtained and the projection model 1903 is used to generate the projection of the main 

control object in the virtual environment. 

[00155] Step 1803: Bone deformation processing is carried out on the original bone model to 

obtain the original bone model after bone deformation (deformed bone model). 

[00156] Illustratively, first bone deformation processing is carried out on the original bone 

model to obtain the original bone model after bone deformation. The first bone deformation 

processing is performed to scale a bone at an overlap region of a camera model and the original 

bone model of the main control object. For example, the bone of the head region of the main control 

object is scaled. 

[00157] Illustratively, second bone deformation processing is carried out on the original bone 

model to obtain the original bone model after bone deformation. The second bone deformation 

processing is used to distort the original bone model when the main control object is in the target 

current state. For example, when the main control object leans to the left and right, the bone model 

of the main control object may be distorted excessively. 

[00158] Step 1804: based on the current state, the posture of the original bone model after 

bone deformation is adjusted to obtain the ontology model of the main control object. 

[00159] In some embodiments, based on the current state, the posture of the original bone 

model after bone deformation is adjusted by reverse dynamics to obtain the ontology model of the 

main control object. 

[00160] It should be noted that, IK (Inverse Kinematics) and AO (Aim Offset) are both 

time-dependent on the bone deformation processing. For example, a part of IK operations need to 

be performed after the bone deformation processing, another part of IK operations need to be 

performed before the bone deformation processing, and another part of IK operations may be 

performed before the bone deformation processing or before bone deformation. Among them, IK 

and AO depend on specific projects for bone deformation processing. 

[00161] Step 1805: the ontology model is rendered to obtain an ontology of the main control 

object. 

[00162] In some embodiments, the ontology model includes at least two component models, 

and the at least two component models include models of different parts on the main control object. 

Such as a head model, a torso model, an upper limb model, and a lower limb model included in the 

ontology model. When the ontology model is rendered, it is necessary to render at least two 

component models respectively and rendering results of at least two component models are 
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obtained. The rendering results of the at least two component models are synthesized to obtain the 

ontology of the main control object. Illustratively, the head model, the torso model, the upper limb 

model, and the lower limb model are rendered respectively to obtain corresponding rendering 

results of the head model, the torso model, the upper limb model, and the lower limb model and the 

four rendering results are synthesized to obtain the ontology of the main control object. 

[00163] In summary, the embodiment provides a method for an ontology animation 

blueprint, which can obtain the ontology of a main control object. In addition, the original bone 

model in the ontology animation blueprint can be used to obtain the projection of the main control 

object. 

[00164] In the embodiment of this application, the steps after the bone deformation 

processing in the ontology animation blueprint are carried out before the bone deformation 

processing as much as possible. In a specific embodiment, another implementation method of the 

ontology animation blueprint is provided. In the specific implementation, the steps after the bone 

deformation processing can be moved to the bone deformation pre-process without affecting the 

ontology of the main control object. For example, in the embodiment shown in FIG. 18, the 

operation corresponding to step 1804 is performed before step 1803. 

[00165] FIG. 20 shows a schematic flowchart of an implementation method of an ontology 

animation blueprint according to an embodiment of this application. The method may be performed 

by the terminal 120 shown in FIG. 1, the method including the following steps: 

[00166] Step 2001: an initial animation posture of the main control object is determined. 

[00167] In some embodiments, the initial animation posture is determined according to the 

current state of the main control object. 

[00168] In some embodiments, the bone model of the main control object includes at least 

two component models, and the at least two component models include models of different parts on 

the main control object. For example, the bone model of the main control object includes an upper 

body model and a lower body model. When determining the initial animation posture, it is 

necessary to determine the animation postures of at least two component models sequentially. The 

animation postures of the at least two component models are superimposed to obtain the initial 

animation posture. Illustratively, when the main control object runs while shooting, it is necessary 

for the upper body of the main control object to match the animation posture of shooting and the 

lower body of the main control object to match the animation posture of running, and the animation 
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postures of the upper body and the lower body are superimposed together to obtain the initial 

animation posture of the main control object. 

[00169] Step 2002: the initial animation posture is substituted into the bone model of the 

main control object to obtain the bone posture model. 

[00170] In some embodiments, according to the initial animation posture, the bone of the 

main control object is adjusted to obtain the bone posture model. 

[00171] Step 2003: Based on the current state, the posture of the bone posture model is 

adjusted to obtain the original bone model. 

[00172] In some embodiments, based on the current state, the posture of the bone posture 

model is adjusted by reverse dynamics to obtain the original bone model.  

[00173] Illustratively, as shown in FIG. 21, the original bone model 2102 extracted from the 

ontology animation blueprint 2101 has been adjusted in posture, so that the original bone model 

2102 can be directly used as the projection model 2103, which is used to generate a projection of 

the main control object in the virtual environment. 

[00174] Step 2004: Bone deformation processing is carried out on the original bone model to 

obtain the original bone model after bone deformation. 

[00175] Illustratively, first bone deformation processing is carried out on the original bone 

model to obtain the original bone model after bone deformation. The first bone deformation 

processing is performed to scale a bone at an overlap region of the camera model and the original 

bone model of the main control object. For example, the bone of the head region of the main control 

object is scaled. 

[00176] Illustratively, second bone deformation processing is carried out on the original bone 

model to obtain the original bone model after bone deformation. The second bone deformation 

processing is used to distort the original bone model when the main control object is in the target 

current state. For example, when the main control object leans to the left and right, the bone model 

of the main control object may be distorted excessively. 

[00177] Step 2005: the ontology model is rendered to obtain an ontology of the main control 

object. 

[00178] In some embodiments, the ontology model includes at least two component models, 

and the at least two component models include models of different parts on the main control object. 

Such as a head model, a torso model, an upper limb model, and a lower limb model included in the 
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ontology model. When the ontology model is rendered, it is necessary to render at least two 

component models respectively and rendering results of at least two component models are 

obtained. The rendering results of the at least two component models are synthesized to obtain the 

ontology of the main control object. Illustratively, the head model, the torso model, the upper limb 

model, and the lower limb model are rendered respectively to obtain corresponding rendering 

results of the head model, the torso model, the upper limb model, and the lower limb model and the 

four rendering results are synthesized to obtain the ontology of the main control object. 

[00179] It should be noted that, In the embodiment of this application, the operation after the 

bone deformation processing is performed before the bone deformation processing, but there is a 

premise that after the operation after the bone deformation processing is performed before the bone 

deformation processing, the ontology and/or projection of the main control object are not affected. 

Among them, the operation after the bone deformation processing which can be moved is 

determined by the actual requirement. Illustratively, in the actual requirement A, the operation of 

the posture adjustment can be moved to be performed before the bone deformation processing. 

However, in the actual requirement B, the operation of the posture adjustment cannot be moved to 

be performed before the bone deformation processing. In this application, the operation that can be 

moved to be performed before the bone deformation treatment is not specifically limited. 

[00180] In summary, the embodiment provides a method for an ontology animation 

blueprint, which can obtain the ontology of a main control object. In addition, the original bone 

model in the ontology animation blueprint can be used to obtain the projection of the main control 

object. 

[00181] In a specific example, it is illustrated as applied in a shooting game. 

[00182] FIG. 22 shows a schematic flowchart of a method for generating a main control 

object projection according to an embodiment of this application. The method may be performed by 

the terminal 120 shown in FIG. 1, the method including the following steps: 

[00183] Step 2201: the original bone model of a main control game object is extracted from 

the ontology animation blueprint of the main control game object. 

[00184] The main control game object is at least one of virtual characters, virtual animals and 

cartoon characters. In this application, this is not specifically limited. 

[00185] The original bone model is a model of the main control game object without bone 

deformation. 
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[00186] The ontology animation blueprint is a process of generating an ontology of a main 

control object in a virtual environment. The ontology of the main control object can be obtained 

through the ontology animation blueprint. The ontology of main control object refers to the main 

control object in the virtual environment. 

[00187] In an alternative embodiment, the ontology animation blueprint includes bone 

deformation processing. Before the bone deformation processing of the ontology animation 

blueprint, the original bone model is extracted from the ontology animation blueprint. 

[00188] In an alternative embodiment, the bone deformation processing includes first bone 

deformation processing, which is performed to scale a bone at an overlap region of the camera 

model and the original bone model of the main control object. Before the first bone deformation of 

the ontology animation blueprint, the original bone model is extracted from the ontology animation 

blueprint. 

[00189] In an alternative embodiment, the bone deformation processing includes second bone 

deformation processing, which is used to distort the original bone model when the main control 

object is in the target current state; Before the second bone deformation processing of the ontology 

animation blueprint, the original bone model is extracted from the ontology animation blueprint. 

[00190] Step 2202: the original bone model is rendered to obtain the projection of the main 

control game object. 

[00191] In some embodiments, the projection of the main control game object is a projection 

on the backlight side in the virtual environment. Illustratively, the projection of the main control 

game object is a projection on the ground in the virtual environment, or the projection of the main 

control game object is a projection on a wall in the virtual environment, or the projection of the 

main control game object is a projection on a ceiling in the virtual environment. 

[00192] In some embodiments, the projection of the main control game object can also refer 

to an image on a reflecting surface. For example, the projection of the main control game object 

refers to an image of the main control game object on a mirror surface, and for example, the 

projection of the main control game object refers to an image of the main control game object on a 

water surface. 

[00193] In some embodiments, before rendering the original bone model, the posture of the 

original bone model is adjusted by reverse dynamics, and the bone model after posture adjustment 

is obtained. The bone model after the posture adjustment is rendered to obtain the projection of the 

main control game object. In some embodiments, before rendering the original model, based on the 
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current state of the main control game object, the posture of the original bone model is adjusted to 

obtain the projection model. The bone model after the posture adjustment is rendered to obtain the 

projection of the main control game object. 

[00194] In an alternative embodiment, the original bone model includes a child bone and a 

parent bone corresponding to the child bone and the child bone is located at the end of a bone chain; 

Based on the current state of the main control game object, the target position of the child bone is 

determined; The position of the child bone is determined according to the target position; The 

position of the parent bone is determined according to the target position and the position of the 

child bone; According to the position of child bone and parent bone, the posture of the original bone 

model is adjusted to obtain the projection model. 

[00195] In an alternative embodiment, a first vector is determined from a first end point of 

the child bone to an end of the child bone and the first end point of the child bone is an end point on 

the child bone far away from the end of the child bone; A second vector from the first end point to 

the target position is determined; Based on the included angle between the first vector and the 

second vector, the child bone is rotated to determine the position of the child bone. 

[00196] In an alternative embodiment, a third vector is determined from a second end point 

of the parent bone to an end of the child bone and the second end point of the parent bone is an end 

point on the parent bone far away from the child bone; A fourth vector from the second end point to 

the target position is determined; Based on the included angle between the third vector and the 

fourth vector, the parent bone is rotated to determine the position of the parent bone. 

[00197] In an alternative embodiment, the ontology model includes at least two component 

models and the at least two component models include models of different parts on the main control 

game object; The projection model is replaced with an integrated projection model, the integrated 

projection model is a low-surface model after merging at least two component models, and the 

number of surfaces of the integrated projection model is smaller than the number of surfaces of the 

projection model; The integrated projection model is rendered to obtain the projection of the main 

control game object. 

[00198] In an alternative embodiment, the ontology animation blueprint includes the 

following steps: 

[00199] 1, an initial animation posture of the main control game object is determined; 

[00200] 2. the original bone model is obtained by substituting the initial animation posture 

into the bone model of the main control game object. 
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[00201] 3. bone deformation processing is carried out on the original bone model to obtain 

the original bone model after bone deformation. 

[00202] 4. based on the current state, the posture of the original bone model after bone 

deformation is adjusted to obtain the ontology model of the main control game object and the 

ontology model is a model used to generate the ontology of the main control game object; 

[00203] 5. the ontology model is rendered to obtain the ontology of the main control game 

object. 

[00204] In an alternative embodiment, the bone model of the main control game object 

includes at least two component models, the at least two component models including models of 

different parts on the main control game object; An initial animation posture of the main control 

game object is determined, including: animation postures of at least two component models are 

determined sequentially; The animation postures of the at least two component models are 

superimposed to obtain the initial animation posture. 

[00205] In an alternative embodiment, the ontology model includes at least two component 

models and the at least two component models include models of different parts on the main control 

game object; The ontology model is rendered to obtain the ontology of the main control game 

object, including: at least two component models are rendered respectively to obtain rendering 

results of the at least two component models; The rendering results of the at least two component 

models are synthesized to obtain the ontology of the main control game object. 

[00206] To sum up, in the embodiment of this application, when the projection of the main 

control game object is generated, only original bone model is needed to extract from the ontology 

animation blueprint, so that the projection of the main control object can be obtained according to 

the original bone model. The method can obtain the projection of the main control object without 

setting an additional set of animation blueprints, can simplify the process of obtaining the projection 

of the main control object, can obtain the projection of the main control object without excessive 

calculation amount, reduces the calculation pressure of the computer device, and can complete the 

projection of the main control object even if the calculation capability of the computer device is 

weak. 

[00207] The following is embodiments of the apparatus of this application, which can be 

used to perform the embodiments of the method of this application. For details not disclosed in the 

embodiments of the apparatus of this application, reference is made to the embodiments of the 

method of this application. 
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[00208] Referring to FIG. 23, a block diagram of an apparatus for generating a main control 

object projection according to one embodiment of this application is shown. The above functions 

can be implemented by hardware or by hardware executing corresponding software. The Apparatus 

2300 includes: 

[00209] an extraction module 2301, configured to extract an original bone model of the main 

control object from an ontology animation blueprint of the main control object, where the main 

control object is an object that observes a virtual environment from a first-person perspective, the 

ontology animation blueprint is used for generating an ontology model of the main control object in 

the virtual environment, and the original bone model is a model of the main control object without 

bone deformation; 

[00210] an adjustment module 2302, configured to obtain a projection model based on the 

original bone model, where the projection model is a model for generating a projection of the main 

control object in the virtual environment; 

[00211] a rendering module 2303, configured to render the projection model to obtain the 

projection of the main control object. 

[00212] In an alternative design of this application, the ontology animation blueprint includes 

bone deformation processing; the extraction module 2301 is further configured to extract the 

original bone model from the ontology animation blueprint before the bone deformation processing 

of the ontology animation blueprint. 

[00213] In an alternative design of this application, the bone deformation processing includes 

first bone deformation processing, which is performed to scale a bone at an overlap region of a 

camera model and the original bone model of the main control object. The extraction module 2301 

is further used to extract the original bone model from the ontology animation blueprint before the 

first bone deformation processing of the ontology animation blueprint. 

[00214] In an alternative design of this application, the bone deformation processing includes 

second bone deformation processing, which is used to distort the original bone model when the 

main control object is in the target current state; The extraction module 2301 is further used to 

extract the original bone model from the ontology animation blueprint before the second bone 

deformation processing of the ontology animation blueprint. 

[00215] In an alternative design of this application, the adjustment module 2302 is used to 

determine the original bone model as a projection model. 
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[00216] In an alternative design of this application, the adjustment module 2302 is used to 

adjust the posture of the original bone model based on the current state of the main control object to 

obtain the projection model. 

[00217] In an alternative design of this application, the original bone model includes a child 

bone and a parent bone corresponding to the child bone and the child bone is located at the end of a 

bone chain; The adjustment module 2302 is further used to determine a target position of the child 

bone based on the current state of the main control object; The position of the child bone is 

determined according to the target position; The position of the parent bone is determined according 

to the target position and the position of the child bone; According to the position of child bone and 

parent bone, the posture of original bone model is adjusted to obtain the projection model. 

[00218] In an alternative design of this application, the adjustment module 2302 is further 

used to determine a first vector from a first end point of the child bone to an end of the child bone 

and the first end point of the child bone is an end point on the child bone far away from the end of 

the child bone; A second vector from the first end point to the target position is determined; Based 

on the included angle between the first vector and the second vector, the child bone is rotated to 

determine the position of the child bone. 

[00219] In an alternative design of this application, the adjustment module 2302 is further 

used to determine a third vector from a second end point of the parent bone to an end of the child 

bone and the second end point of the parent bone is an end point on the parent bone far away from 

the child bone; A fourth vector from the second end point to the target position is determined; 

Based on the included angle between the third vector and the fourth vector, the parent bone is 

rotated to determine the position of the parent bone. 

[00220] In an alternative design of this application, the ontology model includes at least two 

component models and at least two component models include models of different parts on the 

main control object. The rendering module 2303 is further used to replace the projection model with 

an integrated projection model, where the integrated projection model is a low-plane model after 

merging at least two component models and the number of faces of the integrated projection model 

is smaller than the number of faces of the projection model; The integrated projection model is 

rendered to obtain the projection of the main control object. 

[00221] In an alternative design of this application, the apparatus further includes a 

fabrication module 2304; 
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[00222] The making module 2304 is used to determine an initial animation posture of the 

main control object; The original bone model is obtained by substituting the initial animation 

posture into the bone model of the main control game object. Bone deformation processing is 

carried out on the original bone model to obtain the original bone model after bone deformation. 

Based on the current state, the posture of the original bone model after bone deformation is adjusted 

to obtain the ontology model of the main control object and the ontology model is a model used to 

generate the ontology of the main control object; The ontology model is rendered to obtain the 

ontology of the main control object. 

[00223] In an alternative design of this application, the bone model of the main control object 

includes at least two component models, the at least two component models including models of 

different parts of the main control object; The making module 2304 is further used to determine 

animation postures of at least two component models sequentially; The animation postures of the at 

least two component models are superimposed to obtain an initial animation posture. 

[00224] In an alternative design of this application, the ontology model includes at least two 

component models, the at least two component models including models of different parts on the 

main control object; The Making Module 2304 is further used to respectively render the at least two 

component models to obtain rendering results of the at least two component models; The rendering 

results of the at least two component models are synthesized to obtain the ontology of the main 

control object. 

[00225] To sum up, in the embodiment, when the projection of the main control object is 

generated, the original bone model is extracted from the ontology animation blueprint to obtain the 

projection of the main control object according to the original bone model. The method can obtain 

the projection of the main control object without setting an additional set of animation blueprints, 

can simplify the process of obtaining the projection of the main control object, can obtain the 

projection of the main control object without excessive calculation amount, and reduces the 

calculation pressure of the computer device. 

[00226] FIG. 24 is a schematic structural diagram of a computer device according to an 

exemplary embodiment. The computer device 2400 includes a Central Processing Unit (CPU) 2401, 

a system memory 2404 including a Random Access Memory (RAM) 2402 and a Read-Only 

Memory (ROM) 2403, and a system bus 2405 connecting the system memory 2404 and the Central 

Processing Unit 2401. The computer device 2400 also includes a basic Input/Output system (I/O 

system) 2406 for facilitating information transfer between various devices within the computer 
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device, and a mass storage device 2407 for storing an operating system 2413, application programs 

2414, and other program modules 2415. 

[00227] The basic input/output system 2406 includes a display 2408 for displaying 

information and an input device 2409 such as a mouse, keyboard, or the like for a user to input 

information. The display 2408 and the input device 2409 are both connected to the central 

processing unit 2401 through an input-output controller 2410 connected to the system bus 2405. 

The basic input/output system 2406 may also include the input-output controller 2410 for receiving 

and processing input from a plurality of other devices such as a keyboard, a mouse, an electronic 

stylus. Similarly, the input-output controller 2410 also provides output to a display screen, printer or 

other type of output device. 

[00228] The mass storage device 2407 is connected to the central processing unit 2401 

through a mass storage controller (not shown) connected to the system bus 2405. The mass storage 

device 2407 and its associated computer device readable medium provide non-volatile storage for 

the computer device 2400. That is the mass storage device 2407 may include a computer device 

readable medium (not shown) such as a hard disk or a Compact Disc Read-Only Memory 

(CD-ROM) drive. 

[00229] Without losing generality, the computer device readable medium may include a 

computer device storage medium and a communication medium. The computer device storage 

medium includes volatile and non-volatile, removable and non-removable medium implemented in 

any method or technology for storing information such as computer device readable instructions, 

data structures, program modules, or other data. The computer device storage medium includes 

RAM, ROM, Erasable Programmable Read Only Memory (EPROM), Electrically Erasable 

Programmable Read-Only Memory (EEPROM), CD-ROM, Digital Video Disc (DVD) or other 

optical storage, magnetic tape cassettes, magnetic tape, magnetic disk storage or other magnetic 

storage devices. Of course those skilled in the art appreciate that the computer device storage 

medium is not limited to the foregoing types. The system memory 2404 and the mass storage device 

2407 described above may be collectively referred to as memory. 

[00230] According to various embodiments of the present disclosure, the computer device 

2400 may also operate as a remote computer device connected to a network through a network, 

such as the Internet. That is, the computer device 2400 may be connected to a network 2411 

through a network interface unit 2412 connected to the system bus 2405, or may be connected to 

other types of networks or remote computer device systems (not shown) by using the network 

interface unit 2412. 
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[00231] The memory further includes one or more programs and the one or more programs 

are stored in the memory. By executing the one or more programs, the CPU 2401 implements all or 

part of the steps of the method for generating the main control object projection. 

[00232] In an exemplary embodiment, a computer-readable storage medium is also provided. 

The computer-readable storage medium stores at least one instruction, at least one program, a code 

set, or an instruction set, the at least one instruction, the at least one program, the code set, or the 

instruction set being loaded and executed by a processor to implement the method for generating a 

main object projection provided by the respective method embodiments described above. 

[00233] This application also provides a computer-readable storage medium. The storage 

medium stores at least one instruction, at least one program, a code set or an instruction set, the at 

least one instruction, the at least one program, the code set or the instruction set being loaded and 

executed by the processor to implement the method for generating the main control object 

projection provided by the foregoing method embodiment. 

[00234] This application also provides a computer program product or computer program, the 

computer program product or computer program including computer instructions and the computer 

instructions stored in a computer-readable storage medium. A processor of a computer device reads 

the computer instructions from the computer-readable storage medium, and the processor executes 

the computer instructions so that the computer device executes the method for generating a main 

control object projection as provided in the above embodiment. 
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CLAIMS 

What is claimed is: 

1. A method for generating a projection of a main control object, performed by a terminal, the 

method comprising: 

extracting an original bone model of the main control object from an ontology animation 

blueprint of the main control object, the main control object being an object that observes a virtual 

environment from a first-person perspective, the ontology animation blueprint being used for 

generating an ontology model of the main control object in the virtual environment, and the original 

bone model being a model of the main control object without bone deformation; 

obtaining a projection model based on the original bone model, the projection model being a 

model configured to generate the projection of the main control object in the virtual environment; 

and 

rendering the projection model to obtain the projection of the main control object. 

2. The method according to claim 1, wherein the ontology animation blueprint comprises bone 

deformation processing; and 

the extracting an original bone model of a main control object from an ontology animation 

blueprint of the main control object comprises: 

extracting the original bone model from the ontology animation blueprint before the bone 

deformation processing of the ontology animation blueprint. 

3. The method according to claim 2, wherein the bone deformation processing includes first 

bone deformation processing, wherein the first bone deformation processing is performed to scale a 

bone at an overlap region of a camera model and the original bone model of the main control object; 

and 

the extracting the original bone model from the ontology animation blueprint before the bone 

deformation processing of the ontology animation blueprint comprises: 

extracting the original bone model from the ontology animation blueprint before the first bone 

deformation processing of the ontology animation blueprint. 

4. The method according to claim 2, wherein the bone deformation processing includes second 

bone deformation processing, wherein the second bone deformation processing is performed to 

distort the original bone model when the main control object is in a target current state; and 
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the extracting the original bone model from the ontology animation blueprint before the bone 

deformation processing of the ontology animation blueprint comprises: 

extracting the original bone model from the ontology animation blueprint before the second 

bone deformation processing of the ontology animation blueprint. 

5. The method according to any one of claims 1 to 4, wherein the obtaining a projection model 

based on the original bone model comprises: 

determining the original bone model as the projection model; 

or 

adjusting a posture of the original bone model based on the current state of the main control 

object, to obtain the projection model. 

6. The method according to claim 5, wherein the original bone model comprises a child bone 

and a parent bone corresponding to the child bone, wherein the child bone is located at an end of a 

bone chain; and 

the adjusting a posture of the original bone model based on a current state of the main control 

object, to obtain the projection model comprises: 

determining a target position of the child bone based on the current state of the main control 

object; 

determining a position of the child bone based on the target position; 

determining a position of the parent bone based on the target position and the position of the 

child bone; and 

adjusting the posture of the original bone model based on the positions of the child bone and 

the parent bone, to obtain the projection model. 

7. The method according to claim 6, wherein the determining a position of the child bone 

based on the target position comprises: 

determining a first vector from a first end point of the child bone to an end of the child bone, 

wherein the first end point of the child bone is an end point on the child bone far away from the end 

of the child bone; 

determining a second vector from the first end point to the target position; and 

rotating the child bone based on an included angle between the first vector and the second 

vector, to determine the position of the child bone. 
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8. The method according to claim 6, wherein the determining a position of the parent bone 

based on the target position and the position of the child bone comprises: 

determining a third vector from a second end point of the parent bone to an end of the child 

bone, wherein the second end point of the parent bone is an end point on the parent bone far away 

from the child bone; 

determining a fourth vector from the second end point to the target position; and 

rotating the parent bone based on an included angle between the third vector and the fourth 

vector, to determine the position of the parent bone. 

9. The method according to any one of claims 1 to 4, wherein the ontology model comprises at 

least two component models, and the at least two component models comprise models of different 

parts on the main control object; and 

the rendering the projection model to obtain the projection of the main control object 

comprises: 

replacing the projection model with an integrated projection model, wherein the integrated 

projection model is a low-surface model obtained by merging the at least two component models, 

and a number of surfaces of the integrated projection model is smaller than a number of surfaces of 

the projection model; and 

rendering the integrated projection model to obtain the projection of the main control object. 

10. The method according to any one of claims 1 to 4, wherein the ontology animation 

blueprint comprises the following steps: 

determining an initial animation posture of the main control object; 

substituting the initial animation posture into a bone model of the main control object to obtain 

the original bone model; 

performing the bone deformation processing on the original bone model to obtain an original 

bone model after bone deformation; 

adjusting a posture of the original bone model after the bone deformation based on the current 

state, to obtain an ontology model of the main control object, wherein the ontology model is a 

model configured to generate an ontology of the main control object; and 

rendering the ontology model to obtain the ontology of the main control object. 

11. The method according to claim 10, wherein the bone model of the main control object 
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comprises at least two component models, and the at least two component models comprise models 

of different parts on the main control object; and 

the determining an initial animation posture of the main control object comprises: 

sequentially determining animation postures of the at least two component models; and 

superimposing the animation postures of the at least two component models to obtain the 

initial animation posture. 

12. The method according to claim 9, wherein the ontology model comprises at least two 

component models, and the at least two component models comprise models of different parts on 

the main control object; and 

the rendering the ontology model to obtain the ontology of the main control object comprises: 

rendering the at least two component models respectively to obtain rendering results of the at 

least two component models; and 

synthesizing the rendering results of the at least two component models to obtain the ontology 

of the main control object. 

13. An apparatus for generating a projection of a main control object, comprising: 

an extraction module, configured to extract an original bone model of the main control object 

from an ontology animation blueprint of the main control object, the main control object being an 

object that observes a virtual environment from a first-person perspective, the ontology animation 

blueprint being used for generating an ontology model of the main control object in the virtual 

environment, and the original bone model being a model of the main control object without bone 

deformation; 

an adjustment module, configured to obtain a projection model based on the original bone 

model, the projection model being a model configured to generate the projection of the main control 

object in the virtual environment; and 

a rendering module, configured to render the projection model to obtain the projection of the 

main control object. 

14. The apparatus according to claim 13, wherein the ontology animation blueprint comprises 

bone deformation processing; and 

the extraction module is configured to extract the original bone model from the ontology 

animation blueprint before the bone deformation processing of the ontology animation blueprint. 
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15. The apparatus according to claim 14, wherein the bone deformation processing includes 

first bone deformation processing, wherein the first bone deformation processing is performed to 

scale a bone at an overlap region of a camera model and the original bone model of the main control 

object; and 

the extraction module is further configured to extract the original bone model from the 

ontology animation blueprint before the first bone deformation processing of the ontology 

animation blueprint. 

16. The apparatus according to claim 14, wherein the bone deformation processing includes 

second bone deformation processing, wherein the second bone deformation processing is performed 

to distort the original bone model when the main control object is in a target current state; and 

the extraction module is further configured to extract the original bone model from the 

ontology animation blueprint before the second bone deformation processing of the ontology 

animation blueprint. 

17. The apparatus according to any one of claims 13 to 16, wherein the adjustment module is 

further configured to determine the original bone model as the projection model; 

or 

the adjustment module is further configured to adjust a posture of the original bone model 

based on the current state of the main control object, to obtain the projection model. 

18. A computer device, comprising: a processor and a memory, the memory storing at least 

one instruction, the at least one instruction being loaded and executed by the processor to 

implement the method for generating a projection of a main control object according to any one of 

claims 1 to 12. 

19. A computer-readable storage medium, storing at least one piece of program code, the 

program code being loaded and executed by a processor to implement the method for generating a 

projection of a main control object according to any one of claims 1 to 12. 

20. A computer program product, comprising a computer program or instructions, the 

computer program or instructions, when executed by a processor, implementing a method for 

generating a projection of a main control object according to any one of claims 1 to 12. 

  


