ANIMATION FRAME DISPLAY METHOD AND APPARATUS,

DEVICE, AND STORAGE MEDIUM

[0001] This application claims priority to Chinese Patent Application No. 202210006550.9,
entitled "ANIMATION FRAME DISPLAY METHOD AND APPARATUS, DEVICE, AND
STORAGE MEDIUM" filed on January 5, 2022, which is incorporated by reference in its entirety.

FIELD

[0002] Embodiments of the present disclosure relate to the field of computers, and in

particular, to an animation frame display method and apparatus, a device, and a storage medium.

BACKGROUND

[0003] With the development of computer technology, applications capable of providing a
virtual environment are increasing. The virtual environment includes at least one virtual model.
When a terminal displays a picture of the virtual environment, an animation frame of the at least

one virtual model may be displayed in the picture for being viewed by interactive objects.

[0004] In the related art, an animation frame corresponding to a virtual model is directly
displayed according to an initial animation update frequency of the virtual model. The initial
animation update frequency of the virtual model is determined based on a ratio of a rendering size

of the virtual model to a reference size.

SUMMARY

[0005] Embodiments of the present disclosure provide an animation frame display method
and apparatus, a device, and a storage medium, which can improve the display fluency of animation

frames. The technical solutions are as follows.

[0006] According to one aspect, the embodiments of the present disclosure provide an

animation frame display method. The method includes:



obtaining a resource consumption index based on an initial animation update
frequency of at least one virtual model, the resource consumption index being used for indicating a
quantity of resources required to be consumed for animation update according to the initial

animation update frequency of the at least one virtual model;

obtaining a target animation update frequency of the at least one virtual model based

on the resource consumption index and the initial animation update frequency; and

displaying an animation frame corresponding to the at least one virtual model

according to the target animation update frequency.

[0007] According to another aspect, an animation frame display apparatus is provided. The

apparatus includes:

a first obtaining unit, configured to obtain a resource consumption index based on an
initial animation update frequency of at least one virtual model, the resource consumption index
being used for indicating a quantity of resources required to be consumed for animation update

according to the initial animation update frequency of the at least one virtual model;

a second obtaining unit, configured to obtain a target animation update frequency of
the at least one virtual model based on the resource consumption index and the initial animation

update frequency; and

a display unit, configured to display an animation frame corresponding to the at least

one virtual model according to the target animation update frequency.

[0008] According to another aspect, a computer device is provided. The computer device
includes a processor and a memory. The memory stores at least one computer instruction. The at
least one computer instruction is loaded and executed by the processor, whereby the computer

device implements the animation frame display method as described in any of the above.

[0009] According to another aspect, a non-volatile computer-readable storage medium is
further provided. The non-volatile computer-readable storage medium stores at least one computer
program. The at least one computer program is loaded and executed by a processor, whereby a

computer implements the animation frame display method as described in any of the above.

[0010] According to another aspect, a computer program product is further provided. The
computer program product includes computer programs or computer instructions. The computer
programs or the computer instructions are loaded and executed by a processor, whereby a computer

implements the animation frame display method as described in any of the above.



[0011] In the technical solutions provided by the embodiments of the present disclosure, an
animation frame corresponding to at least one virtual model is displayed according to a target
animation update frequency of the at least one virtual model. The target animation update frequency
of the at least one virtual model is determined on the basis of an initial animation update frequency
of the at least one virtual model and in consideration of a resource consumption index. Resource
consumption can be effectively and globally controlled according to the target animation update
frequency of the at least one virtual model, which is beneficial to improving the display fluency of

animation frames and thus improving the human-computer interaction rate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a schematic diagram of an implementation environment of an animation

frame display method according to an embodiment of the present disclosure.

[0013] FIG. 2 is a flowchart of an animation frame display method according to an

embodiment of the present disclosure.

[0014] FIG. 3 is a schematic diagram of an animation update synchronization situation

according to an embodiment of the present disclosure.

[0015] FIG. 4 is a schematic diagram of a picture display effect according to an embodiment

of the present disclosure.

[0016] FIG. 5 is a schematic diagram of a picture display effect according to an embodiment

of the present disclosure.

[0017] FIG. 6 is a schematic diagram of a picture display effect according to an embodiment

of the present disclosure.

[0018] FIG. 7 is a schematic diagram of a virtual model distribution situation according to

an embodiment of the present disclosure.

[0019] FIG. 8 is a schematic diagram of a virtual model distribution situation according to

an embodiment of the present disclosure.

[0020] FIG. 9 is a schematic diagram of a picture display effect according to an embodiment

of the present disclosure.

[0021] FIG. 10 is a schematic diagram of a picture display effect according to an

embodiment of the present disclosure.



[0022] FIG. 11 is a schematic diagram of an animation frame display process according to

an embodiment of the present disclosure.

[0023] FIG. 12 is a schematic diagram of an animation frame display apparatus according to

an embodiment of the present disclosure.

[0024] FIG. 13 is a schematic structural diagram of a computer device according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] To make the objects, technical solutions, and advantages of the present disclosure
clearer, the following further describes implementations of the present disclosure in detail with

reference to the accompanying drawings.

[0026] The terms involved in the embodiments of the present disclosure are described as
follows.
[0027] Virtual Environment: The virtual environment is an environment provided (or

displayed) when an application is run on a terminal. The virtual environment refers to a created
environment in which virtual objects act. The virtual environment may be a two-dimensional virtual
environment, a 2.5-dimensional virtual environment, or a three-dimensional virtual environment.
The virtual environment may be a simulated environment of a real world, a semi-simulated

semi-fictional environment, or a purely fictional environment.

[0028] Virtual Object: The virtual object is an active object in the virtual environment. The
virtual object may be a virtual character, a virtual animal, or an animated character. Interactive
objects may control virtual objects via peripheral components or by clicking/tapping and touching a
display screen. Each virtual object has a corresponding shape and volume in the virtual
environment, and occupies a portion of space in the virtual environment. For example, when the
virtual environment is a three-dimensional virtual environment, the virtual object is a

three-dimensional stereo model created based on animated skeleton technology.

[0029] Virtual Model: The virtual model refers to a model composed of bones in the virtual
environment. The virtual model includes but is not limited to a virtual object, a virtual prop, a
virtual pet, and the like. The terminal presents the virtual model by displaying an animation of the
virtual model. The animation of the virtual model is composed of a plurality of animation frames.

Each animation frame in the animation of the virtual model is obtained by complex logical



calculation according to an association between bones, which requires more resources (for example,
central processing unit (CPU) resources). By controlling an animation update frequency of the
virtual model, the number of animation frames required to be obtained by logical calculation can be

controlled, thus controlling the resource consumption.

[0030] Frames Per Second (FPS): The FPS is referred to as a frame rate. As the frame rate is

higher, the picture experience is smoother.

[0031] Update Rate Optimizations (URO): The URO is an animation frequency reduction
optimization technology of the virtual model for an unreal engine 4 (UE4). In some embodiments,
the URO may be used for describing the animation update frequency. For example, UROI
represents an animation update per frame, and URO2 represents an animation update every two

frames, and so on.

[0032] Resource Consumption: Resources are consumed for the animation update of the
virtual model. For example, the consumed resources refer to CPU time consumed. As the resource

consumption is higher, the CPU time required for the update per frame is longer.

[0033] In the related art, an animation frame corresponding to a virtual model is directly
displayed according to an initial animation update frequency of the virtual model. The initial
animation update frequency of the virtual model is determined based on a ratio of a rendering size
of the virtual model to a reference size. Limited information is considered in the manner of
displaying animation frames based on the initial animation update frequency of the virtual model,
which easily reduces the display fluency of animation frames and leads to low human-computer

interaction rate.

[0034] FIG. 1 shows a schematic diagram of an implementation environment of an
animation frame display method according to an embodiment of the present disclosure. The

implementation environment includes: a terminal 11 and a server 12.

[0035] An application supporting a virtual environment is installed and run in the terminal
11. An interactive object can use the terminal 11 to control a virtual object to perform activities in
the virtual environment provided by the application. The activities include, but are not limited to:
adjusting body posture, crawling, walking, running, riding, jumping, driving, picking up, shooting,
attacking, throwing, changing positions, and the like. In some embodiments, the terminal 11 is also

referred to as an electronic device.

[0036] This embodiment of the present disclosure is not limited to the application

supporting the virtual environment. For example, the application supporting the virtual environment



includes, but is not limited to: virtual reality (VR) applications, augmented reality (AR)
applications, three-dimensional map programs, game applications, social applications, interactive

entertainment applications, and the like.

[0037] For example, the game applications include, but are not limited to, shooting games,
multiplayer online battle arena (MOBA) games, simulation games (SLG), and the like. The
shooting games refer to all games that use props to attack remotely, including but not limited to

first-person shooting (FPS) games and third-personal shooting (TPS) games.

[0038] In some embodiments, the application supporting the virtual environment may
support at least one of a Windows operating system, an Apple operating system, an Android
operating system, an IOS operating system, and a Linux operating system, and applications running
in different operating systems may be interconnected. In some embodiments, the application
supporting the virtual environment is an application developed based on a three-dimensional
engine. In some embodiments, the application supporting the virtual environment is a stand-alone

application or a network-online application.

[0039] The server 12 is configured to provide a background service for the application
supporting the virtual environment, which is installed in the terminal 11.In one embodiment, the
server 12 undertakes primary computing tasks, and the terminal 11 undertakes secondary computing
tasks. Or, the server 12 undertakes secondary computing tasks, and the terminal 11 undertakes
primary computing tasks. Or, the server 12 and the terminal 11 perform cooperative computing

using a distributed computing architecture.

[0040] In one embodiment, the terminal 11 is any electronic product capable of
human-computer interaction with an interactive object through one or more ways such as a
keyboard, a touchpad, a touch screen, a remote control, or a voice interaction or handwriting device,
for example, a personal computer (PC), a mobile phone, a smartphone, a personal digital assistant
(PDA), a wearable device, a handheld portable game device, a pocket PC (PPC), a tablet computer,
a smart OBU, a smart TV, a smart speaker, a vehicle-mounted terminal, etc. The server 12 may be
one server, a server cluster including a plurality of servers, or a cloud computing service center. A
communication connection is established between the terminal 11 and the server 12 by using a

wireless network or a wired network.

[0041] Those skilled in the art will appreciate that the terminal 11 and the server 12 are
illustrated as an example only, and that other existing or future terminals or servers, if applicable to
the present disclosure, are also included within the scope of protection of the present disclosure and

are herein incorporated by reference.



[0042] This embodiment of the present disclosure provides an animation frame display
method. The method may be applied to an implementation environment shown in FIG. 1. The
method is illustrated by being applied to the terminal 11. As shown in FIG. 2, the animation frame
display method according to this embodiment of the present disclosure includes step 201 to step

203.

[0043] In step 201, a resource consumption index is obtained based on an initial animation
update frequency of at least one virtual model. The resource consumption index is used for
indicating a quantity of resources required to be consumed for animation update according to the

initial animation update frequency of the at least one virtual model.

[0044] The at least one virtual model refers to a virtual model in a virtual environment that
is required to display animation frames by considering resource consumption indexes. This
embodiment of the present disclosure is not limited to the number of the at least one virtual model.

For example, the at least one virtual model is a virtual model of a target category.

[0045] This embodiment of the present disclosure is not limited to classification of the
virtual model, which may be set based on experience or may be flexibly adjusted according to
application scenarios. For example, when all virtual models are divided into one category, the at
least one virtual model is all virtual models required to display animation frames in the same screen.
For example, the virtual models are divided into a virtual object category and a virtual prop
category. Assuming that the target category is the virtual object category, the at least one virtual
model is a virtual model belonging to the virtual object category among all the virtual models
required to display animation frames in the same screen. Certainly, there may further be another

classification of the virtual model. This embodiment of the present disclosure is not limited thereto.

[0046] In an exemplary embodiment, each virtual model identifies a corresponding category
by a unique string before an application runs, so as to facilitate subsequent statistics of resource

consumption at category granularity.

[0047] In the process of running the application, a displayed picture of the virtual
environment is continuously updated. The animation frame display method according to this
embodiment of the present disclosure occurs in the process of displaying the latest picture of the
virtual environment. When displaying a picture of the virtual environment, an animation frame of at
least one virtual model is displayed in the picture. This embodiment of the present disclosure
introduces an implementation process of displaying the animation frame of the at least one virtual
model. When displaying a picture of the virtual environment, besides displaying an animation frame

of at least one virtual model in the picture, animation frames of other virtual models or environment
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elements may be displayed in the picture. This embodiment of the present disclosure is not limited
thereto. Unless otherwise specified, the pictures mentioned in this embodiment of the present

disclosure all refer to the pictures of the virtual environment.

[0048] The initial animation update frequency of the at least one virtual model refers to an
animation update frequency of the at least one virtual model for obtaining the resource consumption
index. The animation update frequency is used for indicating an animation update per a certain
number of frames, and every time an animation is updated, a new animation frame is presented. The
new animation frame refers to one animation frame in the animation. For example, if an animation
update frequency is that an animation is updated once per n (n is an integer not less than 1) frames,

the animation update frequency may be represented as UROn.

[0049] Before performing step 201, the initial animation update frequency of the at least one
virtual model needs to be obtained. The principle of obtaining the initial animation update
frequency of each virtual model is the same, and the process of obtaining an initial animation
update frequency of a first virtual model is illustrated. The first virtual model is any virtual model in

the at least one virtual model.

[0050] For example, the manner of obtaining an initial animation update frequency of a first
virtual model includes: taking an animation update frequency of the first virtual model when a
previous picture of the virtual environment is displayed as the initial animation update frequency of

the first virtual model.

[0051] For example, the manner of obtaining an initial animation update frequency of a first
virtual model includes: taking a default animation update frequency of the first virtual model as the
initial animation update frequency of the first virtual model, where the default animation update

frequency of the first virtual model may refer to an inherent attribute of the first virtual model.

[0052] For example, the manner of obtaining an initial animation update frequency of a first
virtual model includes: determining a proportion of the first virtual model, and taking an animation
update frequency corresponding to the proportion of the first virtual model as the initial animation
update frequency of the first virtual model. The proportion of the first virtual model is a ratio of a

rendering size of the first virtual model to a reference size.

[0053] For example, the rendering size of the first virtual model refers to a rendering size of
the first virtual model presented in the previous picture of the virtual environment. The reference
size is set based on experience or flexibly adjusted according to application scenarios. For different

virtual models, the reference size may be the same or different. For example, when the reference



size is the same for different virtual models, the reference size may be the size of the picture of the
virtual environment. For example, the rendering size of the first virtual model presented in the
previous picture of the virtual environment may be identified by an animated frame of the first
virtual model displayed when the previous picture of the virtual environment is displayed. That is to
say, the proportion of the first virtual model may constantly change with the update of the picture of
the virtual environment. In this way, before each picture of the virtual environment is formally
displayed, the initial animation update frequency of the at least one virtual model is obtained
according to a display result of the previous picture of the virtual environment, so as to further
count the resource consumption index. The matching degree between the initial animation update
frequency of the virtual model determined in this way and a real-time display result of the
animation frame of the virtual model is high, whereby the reliability of the initial animation update
frequency is high, thereby improving the reliability of the resource consumption index determined

based on the initial animation update frequency.

[0054] For example, the terminal stores a corresponding relationship between proportions
and animation update frequencies. After determining the proportion of the first virtual model, the
terminal can search for an animation update frequency corresponding to the proportion of the first
virtual model according to the corresponding relationship between proportions and animation
update frequencies, and then take the searched animation update frequency as the initial animation

update frequency of the first virtual model.

[0055] The corresponding relationship between proportions and animation update
frequencies is set based on experience or is flexibly adjusted according to application scenes. This
embodiment of the present disclosure is not limited thereto. In the corresponding relationship
between proportions and animation update frequencies, an animation update frequency
corresponding to a first proportion is not lower than an animation update frequency corresponding
to a second proportion. The first proportion is greater than the second proportion. That is to say,
with the increase of a proportion, an animation update frequency corresponding to the proportion

remains unchanged or increases.

[0056] In an exemplary embodiment, the terminal stores a corresponding relationship
between proportion ranges and animation update frequencies. In this case, the animation update
frequency corresponding to the proportion of the first virtual model refers to an animation update
frequency corresponding to a proportion range where the proportion of the first virtual model is
located. After determining the proportion of the first virtual model, the proportion range where the

proportion of the first virtual model is located is determined, the animation update frequency



corresponding to the proportion range where the proportion of the first virtual model is located is
searched according to the corresponding relationship between proportion ranges and animation
update frequencies, and then the searched animation update frequency is taken as the initial
animation update frequency of the first virtual model. The corresponding relationship between
proportion ranges and animation update frequencies is set based on experience or is flexibly
adjusted according to application scenes. This embodiment of the present disclosure is not limited
thereto. For example, in the corresponding relationship between proportion ranges and animation
update frequencies, an animation update frequency corresponding to a first proportion range is not
lower than an animation update frequency corresponding to a second proportion range. A lower

limit of the first proportion range is greater than an upper limit of the second proportion range.

[0057] The initial animation update frequency of the at least one virtual model can be
obtained with reference to the manner of obtaining the initial animation update frequency of the
first virtual model. After obtaining the initial animation update frequency of the at least one virtual
model, the resource consumption index is obtained based on the initial animation update frequency

of the at least one virtual model.

[0058] The resource consumption index is used for indicating a quantity of resources
required to be consumed for animation update according to the initial animation update frequency
of the at least one virtual model. For example, a larger quantity of resources required to be
consumed for animation update according to the initial animation update frequency of the at least
one virtual model indicates more resources consumed for displaying the animation frame
corresponding to the at least one virtual model according to the initial animation update frequency

of the at least one virtual model, and lower display fluency of the animation frame.

[0059] In one embodiment, the manner of obtaining a resource consumption index based on
an initial animation update frequency of at least one virtual model includes: obtaining a resource
consumption sub-index of the at least one virtual model, and summarizing the resource
consumption sub-index of the at least one virtual model to obtain the resource consumption index.
The resource consumption sub-index of any virtual model is positively correlated with the initial
animation update frequency of any virtual model. That is to say, as the initial animation update
frequency of any virtual model is higher, the resource consumption sub-index of this virtual model
is larger. As the initial animation update frequency of any virtual model is lower, the resource
consumption sub-index of this virtual model is smaller. For example, the resource consumption

sub-index of any virtual model is used for indicating a quantity of resources required to be
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consumed for animation update according to the initial animation update frequency of this virtual

model.

[0060] The principle of obtaining the resource consumption sub-index of at least one virtual
model is the same. Obtaining a resource consumption sub-index of a first virtual model is

illustrated. The first virtual model is any virtual model in the at least one virtual model.

[0061] For example, the manner of obtaining the resource consumption sub-index of the
first virtual model includes: determining a picture frame number corresponding to the initial
animation update frequency of the first virtual model, and taking a positive number negatively
correlated with the picture frame number as the resource consumption sub-index of the first virtual
model. For example, a reciprocal of the picture frame number corresponding to the initial animation
update frequency of the first virtual model is taken as the resource consumption sub-index of the
first virtual model. For example, a product of the reciprocal of the picture frame number
corresponding to the initial animation update frequency of the first virtual model and a certain

positive number is taken as the resource consumption sub-index of the first virtual model.

[0062] The picture frame number corresponding to the initial animation update frequency of
the first virtual model refers to a frame number of a picture through which an animation is updated
once indicated by the initial animation update frequency of the first virtual model. For example, if
the initial animation update frequency of the first virtual model is that the animation is updated once
every five frames, the picture frame number corresponding to the initial animation update frequency

of the first virtual model is 5.

[0063] For example, assuming that a default animation update frequency of the first virtual
model is one animation update per frame, a larger picture frame number corresponding to the initial
animation update frequency of the first virtual model indicates a greater degree to which the initial
animation update frequency of the first virtual model is reduced relative to the default animation
update frequency, and a smaller quantity of resources consumed for animation update according to

the initial animation update frequency of the first virtual model.

[0064] The resource consumption sub-index of the at least one virtual model can be
obtained with reference to the manner of obtaining the resource consumption sub-index of the first
virtual model. After obtaining the resource consumption sub-index of the at least one virtual model,
the resource consumption sub-index of the at least one virtual model is summarized to obtain the
resource consumption index. For example, summarizing the resource consumption sub-index of the
at least one virtual model refers to calculating a sum of the resource consumption sub-index of the
at least one virtual model. For example, summarizing the resource consumption sub-index of the at
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least one virtual model means weighting and summing the resource consumption sub-index of the at
least one virtual model using weights of the at least one virtual model, the weights of the at least

one virtual model being set based on experience.

[0065] In step 202, a target animation update frequency of the at least one virtual model is

obtained based on the resource consumption index and the initial animation update frequency.

[0066] After obtaining the resource consumption index, the target animation update
frequency of the at least one virtual model is obtained based on the resource consumption index and
the initial animation update frequency of the at least one virtual model. In this way, the resource
consumption index is considered in the process of obtaining the target animation update frequency
of the at least one virtual model, and resource consumption can be effectively and globally
controlled according to the target animation update frequency of the at least one virtual model, thus
avoiding long time consumed for displaying animation frames due to excessive resource

consumption, and being beneficial to improving the display fluency of animation frames.

[0067] In one embodiment, the process of obtaining a target animation update frequency of
the at least one virtual model based on the resource consumption index and the initial animation
update frequency includes: taking the initial animation update frequency as the target animation
update frequency of the at least one virtual model when the resource consumption index is not

greater than a resource consumption threshold.

[0068] The resource consumption threshold is used for limiting a maximum quantity of
resources required to be consumed for animation update according to the animation update
frequency of the at least one virtual model. The resource consumption threshold is a pre-configured

threshold.

[0069] In an exemplary embodiment, resource consumption thresholds corresponding to
each category are set through a configuration table, whereby resource consumption caused by
animation update of virtual models of each category is constrained by using the resource
consumption thresholds corresponding to each category. For example, the at least one virtual model
is a virtual model of a target category. In this case, the resource consumption threshold is a resource

consumption threshold corresponding to the target category.

[0070] In an exemplary embodiment, the resource consumption threshold is used for
constraining a global maximum number of virtual models that allow animations to be updated per
frame. In an exemplary embodiment, the resource consumption threshold may also be referred to as

a resource consumption budget or an animation update budget or the like.
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[0071] When the resource consumption is not greater than the resource consumption
threshold, it is indicated that animation update based on the initial animation update frequency of
the at least one virtual model will not bring large resource consumption. In this case, the initial
animation update frequency of the at least one virtual model may be directly taken as the target
animation update frequency of the at least one virtual model. Taking the initial animation update
frequency of the at least one virtual model as the target animation update frequency of the at least
one virtual model means taking the initial animation update frequency of each virtual model as the

target animation update frequency of each virtual model.

[0072] In one embodiment, the process of obtaining a target animation update frequency of
the at least one virtual model based on the resource consumption index and the initial animation
update frequency when the resource consumption index is greater than the resource consumption

threshold includes step 1 to step 3.

[0073] Step 1: Determine an adjustment coefficient based on the resource consumption

index and the resource consumption threshold.

[0074] When the resource consumption index is greater than the resource consumption
threshold, it is indicated that animation update based on the initial animation update frequency of
the at least one virtual model will bring large resource consumption. In this case, the initial
animation update frequency of the at least one virtual model needs to be adjusted under the
constraint of the resource consumption threshold to obtain a first animation update frequency

capable of bringing smaller resource consumption.

[0075] The process of adjusting the initial animation update frequency of the at least one
virtual model is implemented based on the adjustment coefficient. The adjustment coefficient is
determined based on the resource consumption index and the resource consumption threshold. In
one embodiment, the manner of determining an adjustment coefficient based on the resource
consumption index and the resource consumption threshold is: taking a ratio of the resource
consumption index to the resource consumption threshold as the adjustment coefficient. Since the
resource consumption index is greater than the resource consumption threshold, the adjustment

coefficient is a coefficient greater than 1.

[0076] Certainly, in some embodiments, the manner of determining an adjustment
coefficient based on the resource consumption index and the resource consumption threshold may
be another manner. This embodiment of the present disclosure is not limited thereto. For example,
the ratio of the resource consumption threshold to the resource consumption index is taken as the

adjustment coefficient. In this case, the adjustment coefficient is a coefficient less than 1.
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[0077] Step 2: Adjust the initial animation update frequency based on the adjustment

coefficient to obtain a first animation update frequency of the at least one virtual model.

[0078] After determining the adjustment coefficient, the initial animation update frequency
of the at least one virtual model is adjusted based on the adjustment coefficient to obtain the first
animation update frequency of the at least one virtual model. For example, the adjustment
coefficient may also be referred to as a global load balance scaling coefficient since the adjustment

coefficient is used for adjusting the initial animation update frequency of each virtual model.

[0079] The initial animation update frequency of each virtual model is adjusted based on the
adjustment coefficient to obtain a first animation update frequency of each virtual model. The
principle of adjusting the initial animation update frequency of each virtual model based on the
adjustment coefficient is the same, and the process of adjusting an initial animation update
frequency of a first virtual model based on the adjustment coefficient is illustrated. The first virtual

model is any virtual model in the at least one virtual model.

[0080] The manner of adjusting the initial animation update frequency of the first virtual
model based on the adjustment coefficient is related to the manner of determining the adjustment
coefficient. The adjustment principle is that a first animation update frequency of the first virtual

model is lower than the initial animation update frequency of the first virtual model.

[0081] In one embodiment, when the adjustment coefficient is the ratio of the resource
consumption index to the resource consumption threshold, the manner of adjusting the initial
animation update frequency of the first virtual model based on the adjustment coefficient is:
calculating a product of a picture frame number corresponding to the initial animation update
frequency of the first virtual model and the adjustment coefficient, and rounding the product to
obtain a target value; and taking an animation update frequency with a corresponding picture frame

number as the target value as the first animation update frequency of the first virtual model.

[0082] The manner of rounding the product may be set based on experience or may be
flexibly adjusted according to application scenes. This embodiment of the present disclosure is not
limited thereto. For example, the product may be rounded up, rounded down, rounded off, or the
like. Taking rounding up as an example, the product may be rounded according to a Ceil function
(rounding up function) to obtain a target value. After obtaining the target value, an animation
update frequency with a corresponding picture frame number as the target value is taken as the first

animation update frequency of the first virtual model.
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[0083] For example, it is assumed that the initial animation update frequency of the first
virtual model is an animation update every two frames (URO2), and the adjustment coefficient is
1.2. Then, the picture frame number corresponding to the initial animation update frequency of the
first virtual model is 2, the product of the picture frame number corresponding to the initial
animation update frequency of the first virtual model and the adjustment coefficient is 2.4, and the
target value obtained by rounding up the product is 3. Then, the animation update frequency
corresponding to the picture frame number is taken as the first animation update frequency of the
first virtual model. In this case, the determined first animation update frequency of the first virtual

model is an animation update every three frames (URO3).

[0084] With the above example in which the adjustment coefficient is the ratio of the
resource consumption index to the resource consumption threshold, the process of adjusting the
initial animation update frequency of the first virtual model based on the adjustment coefficient is
introduced. This embodiment of the present disclosure is not limited thereto. When the adjustment
coefficient is determined in other manners, the process of adjusting the initial animation update
frequency of the first virtual model based on the adjustment coefficient may also be another
process, as long as the adjusted first animation update frequency of the first virtual model is ensured

to be lower than the initial animation update frequency.

[0085] The first animation update frequency of the at least one virtual model can be
obtained with reference to the manner of obtaining the first animation update frequency of the first

virtual model, and then step 3 is performed.

[0086] For example, the process of obtaining the first animation update frequency of the at
least one virtual model according to step 1 and step 2 may be regarded as an animation update
frequency obtained according to a load balance URO with load balance. Through global statistics of
resource consumption of the virtual model of the target category, according to the pre-allocated
resource consumption threshold, the animation update frequency is reduced according to the
adjustment coefficient, thereby reducing a quantity of resources required for animation update,
achieving the purpose of reducing the time consumption of global animation update, and thus

improving FPS.

[0087] Step 3: Obtain the target animation update frequency of the at least one virtual model

based on the first animation update frequency.

[0088] The process of obtaining the target animation update frequency of the at least one
virtual model based on the first animation update frequency refers to the process of obtaining the
target animation update frequency of each virtual model based on the first animation update
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frequency of each virtual model. The principle of obtaining the target animation update frequency
of each virtual model based on the first animation update frequency of each virtual model is the
same, and the process of obtaining a target animation update frequency of a first virtual model
based on a first animation update frequency of the first virtual model is illustrated. The first virtual

model is any virtual model in the at least one virtual model.

[0089] In one embodiment, the first animation update frequency of the first virtual model is
directly taken as the target animation update frequency of the first virtual model. The efficiency of

this manner is relatively high.

[0090] In one embodiment, the process of obtaining a target animation update frequency of
the at least one virtual model based on the first animation update frequency includes: taking, when
the first virtual model satisfies a first model screening condition and a first animation update
frequency of the first virtual model is not higher than a reference animation update frequency, the
reference animation update frequency as a target animation update frequency of the first virtual
model; taking, when the first virtual model satisfies the first model screening condition and the first
animation update frequency of the first virtual model is higher than the reference animation update
frequency, or, when the first virtual model does not satisfy the first model screening condition, the
first animation update frequency of the first virtual model as a target animation update frequency of
the first virtual model. In this way, the first model screening condition is additionally considered on
the basis of the adjustment coefficient, which is beneficial to improving the reliability of the

obtained target animation update frequency of the first virtual model.

[0091] The first model screening condition is used for screening virtual models, and the first
model screening condition is set based on experience or is flexibly adjusted according to application

scenes. This embodiment of the present disclosure is not limited thereto.

[0092] A virtual model satisfying the first model screening condition refers to a virtual
model with great demand for animation performance. For example, the virtual model satisfying the
first model screening condition refers to a virtual model having the initial animation update
frequency not lower than the reference animation update frequency. As the initial animation update
frequency is higher, the importance of the virtual model may be considered to be higher. For
example, the virtual model satisfying the first model screening condition may be referred to as a
high-importance virtual model, and the virtual model satisfying the first model screening condition

may be referred to as a low-importance virtual model.

[0093] The reference animation update frequency is set based on experience or is flexibly

adjusted according to application scenes. This embodiment of the present disclosure is not limited
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thereto. For example, the reference animation update frequency is represented as UROS. It is
assumed that the initial animation update frequency of a virtual model is represented as URO2. The
virtual model satisfies the first model screening condition since an animation update frequency

represented by URO?2 is higher than an animation update frequency represented by UROS.

[0094] In some embodiments, it is also possible to determine whether the virtual model
satisfies the first model screening condition by comparing the picture frame number corresponding
to the initial animation update frequency of the virtual model with a picture frame number
threshold. If the picture frame number corresponding to the initial animation update frequency of
the virtual model is not greater than the picture frame number threshold, the virtual model satisfies
the first model screening condition. The picture frame number threshold is set based on experience
or is flexibly adjusted according to application scenes. This embodiment of the present disclosure is

not limited thereto. For example, the picture frame number threshold is 5.

[0095] For example, the virtual model satisfying the first model screening condition may
also refer to a virtual model having a proportion not smaller than a proportion threshold. The
proportion threshold is set based on experience or is flexibly adjusted according to application

scenes. This embodiment of the present disclosure is not limited thereto.

[0096] When the first virtual model satisfies the first model screening condition, it is
indicated that the animation performance demand of the first virtual model is large. The target
animation update frequency of the first virtual model needs to be not lower than the reference
animation update frequency to ensure the animation performance effect of the first virtual model.
Therefore, if the first virtual model satisfies the first model screening condition and the first
animation update frequency of the first virtual model is not higher than the reference animation
update frequency, the reference animation update frequency is taken as the target animation update
frequency of the first virtual model. If the first virtual model satisfies the first model screening
condition and the first animation update frequency of the first virtual model is higher than the
reference animation update frequency, the first animation update frequency of the first virtual model
is taken as the target animation update frequency of the first virtual model. That is to say, when the
first virtual model satisfies the first model screening condition, a larger value in the first animation
update frequency of the first virtual model and the reference animation update frequency is taken as

the target animation update frequency of the first virtual model.

[0097] When the first virtual model does not satisfy the first model screening condition, it is
indicated that the animation performance demand of the first virtual model is small. There is no

need to limit the target animation update frequency of the first virtual model. Therefore, the first
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animation update frequency of the first virtual model may be directly taken as the target animation

update frequency of the first virtual model.

[0098] The first model screening condition is additionally considered on the basis of the
adjustment coefficient to ensure the animation performance of the high-importance virtual model.
The first animation update frequency adjusted according to the adjustment coefficient (namely, the
animation update frequency obtained after load balance URO) may be greatly reduced due to a
large number of virtual models, that is, the picture frame number corresponding to the first
animation update frequency becomes very large, resulting in excessive frequency reduction of a
nearby virtual model. Therefore, for the high-importance virtual model, it is necessary to limit the
target animation update frequency, whereby the target animation update frequency of the
high-importance virtual model is not lower than the reference animation update frequency. The
nearby virtual model refers to a virtual model which is close to a virtual camera in a virtual
environment, and the animation performance of the nearby virtual model is usually required. The
virtual camera refers to a camera used for shooting pictures of the virtual environment. For a virtual
model, as the distance between the virtual model and the virtual camera is shorter, the size of the

virtual model in the picture of the virtual environment is larger.

[0099] For example, assuming that the picture frame number threshold is 5, virtual models
in the at least one virtual model, having the picture frame number corresponding to the initial
animation update frequency less than or equal to 5, satisfy the first model screening condition,
namely all belong to the high-importance virtual model. The picture frame number corresponding to
the target animation update frequency of the virtual models needs to be limited to no more than 5.
That is, the target animation update frequency is that the animation is at least updated once every
five frames, thus ensuring that the high-importance model is updated once every five frames at

most.

[0100] In step 203, an animation frame corresponding to the at least one virtual model is

displayed according to the target animation update frequency.

[0101] The target animation update frequency is determined on the basis of the initial
animation update frequency of the at least one virtual model in consideration of the resource
consumption index, which can effectively and globally control the resource consumption. The effect
of displaying animation frames corresponding to the at least one virtual model according to the
target animation update frequency is better, which is beneficial to improving the display fluency of

animation frames and further improving the fluency of picture update.

[0102] According to the target animation update frequency, the process of displaying
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animation frames corresponding to the at least one virtual model refers to the process of displaying
animation frames corresponding to each virtual model according to the target animation update
frequency of each virtual model. The animation frames corresponding to virtual models are

displayed in the same frame of the virtual environment.

[0103] The principle of displaying an animation frame corresponding to each virtual model
according to the target animation update frequency of each virtual model is the same, and the
process of displaying an animation frame corresponding to a first virtual model according to a target
animation update frequency of a first virtual model is illustrated. The first virtual model refers to

any virtual model in the at least one virtual model.

[0104] In one embodiment, the implementation process of displaying the animation frame
corresponding to the first virtual model according to the target animation update frequency of the
first virtual model is: directly displaying the animation frame corresponding to the first virtual
model according to the target animation update frequency of the first virtual model. In this case, the
animation frame corresponding to the first virtual model refers to an animation frame corresponding
to the target animation update frequency of the first virtual model. That is to say, the animation
frame corresponding to the target animation update frequency of the first virtual model is directly

displayed without determining whether the first virtual model satisfies a certain condition.

[0105] In an exemplary embodiment, the process of directly displaying the animation frame
corresponding to the first virtual model according to the target animation update frequency of the
first virtual model includes: displaying, when the target animation update frequency of the first
virtual model is not matched with a count value of the first virtual model, a first animation frame or
a target animation frame of the first virtual model; and displaying, when the target animation update
frequency of the first virtual model is matched with the count value of the first virtual model, a

second animation frame of the first virtual model.

[0106] The first animation frame is a latest animation frame displayed in an animation of the
first virtual model. The second animation frame is an animation frame following the first animation
frame in the animation of the first virtual model. The first animation frame and the second
animation frame are two adjacent animation frames in the animation of the first virtual model. The
first animation frame has been displayed, and the second animation frame has not been displayed.
The calculation logic of the first animation frame and the second animation frame is complex, and
time consumed for determining the first animation frame and the second animation frame is long.
After displaying the first animation frame, the terminal may calculate and cache the second

animation frame, and then extract the second animation frame from a cache for displaying when the
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second animation frame needs to be displayed.

[0107] The count value of the first virtual model refers to a count value currently possessed
by the first virtual model. The count value of the first virtual model is used for indicating the
number of non-updated picture frames of the animation of the first virtual model. In an exemplary
embodiment, the manner of updating the count value of the first virtual model is as follows. When
an animation frame in the animation of the first virtual model is displayed for the first time, the
count value of the first virtual model is 0, and the count value of the first virtual model is increased
by 1 every time a picture does not display an animation frame following the animation frame in the

animation of the first virtual model.

[0108] Matching the target animation update frequency of the first virtual model with the
count value of the first virtual model indicates that the second animation frame of the first virtual
model needs to be displayed. For example, matching the target animation update frequency of the
first virtual model with the count value of the first virtual model means that the count value of the
first virtual model is not smaller than a difference between the picture frame number corresponding
to the target animation update frequency of the first virtual model and 1. For example, if the picture
frame number corresponding to the target animation update frequency of the first virtual model is 5
and the count value of the first virtual model is not less than 4, the target animation update
frequency of the first virtual model is considered to be matched with the count value of the first

virtual model.

[0109] When the target animation update frequency of the first virtual model is matched
with the count value of the first virtual model, it is indicated that an animation frame to be displayed
currently is the second animation frame of the first virtual model. Therefore, the second animation
frame of the first virtual model is displayed. When the target animation update frequency of the first
virtual model is not matched with the count value of the first virtual model, it is indicated that the
animation frame to be displayed currently is not the second animation frame of the first virtual
model. In this case, the first animation frame or the target animation frame of the first virtual model

is displayed.

[0110] The target animation frame is determined based on the first animation frame, the
second animation frame, and the count value of the first virtual model. Before displaying the target
animation frame, it is necessary to determine the target animation frame first. For example, the
manner of determining the target animation frame includes: determining candidate interpolation
smoothing animation frames based on the first animation frame and the second animation frame;

and determining an interpolation smoothing animation frame corresponding to the count value of
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the first virtual model among the candidate interpolation smoothing animation frames, and taking
the interpolation smoothing animation frame corresponding to the count value of the first virtual

model as the target animation frame of the first virtual model.

[0111] For example, the interpolation smoothing animation frame may be determined
according to the first animation frame and the second animation frame in the cache to display the
interpolation smoothing animation frame after displaying the first animation frame and before
displaying the second animation frame, so as to achieve an animation effect close to the update per
frame, namely close to an animation effect close to no frequency reduction. There may be one or
more candidate interpolation smoothing animation frames. In the presence of one candidate
interpolation smoothing animation frame, the candidate interpolation smoothing animation frame is
directly taken as the interpolation smoothing animation frame corresponding to the count value of
the first virtual model. In the presence of a plurality of candidate interpolation smoothing animation
frames, the target animation frame of the first virtual model is one interpolation smoothing
animation frame corresponding to the count value of the first virtual model among the plurality of
candidate interpolation smoothing animation frames. For example, a corresponding relationship
between candidate interpolation smoothing animation frames and count values is stored in the
terminal, and the interpolation smoothing animation frame corresponding to the count value of the
first virtual model may then be determined among the candidate interpolation smoothing animation

frames according to the corresponding relationship.

[0112] For example, the number of candidate interpolation smoothing animation frames
determined is the same as the number of count values not matched with the target animation update
frequency of the first virtual model according to the first animation frame and the second animation
frame in the cache. Each candidate interpolation smoothing animation frame corresponds to a count

value not matched with the target animation update frequency of the first virtual model.

[0113] For example, the number of count values not matched with the target animation
update frequency of the first virtual model is a difference between the picture frame number
corresponding to the target animation update frequency of the first virtual model and 1. For example,
if the picture frame number corresponding to the target animation update frequency of the first
virtual model is 5, the number of count values not matched with the target animation update
frequency of the first virtual model is 4, and four candidate interpolation smoothing animation

frames may be determined.

[0114] The candidate interpolation smoothing animation frames can be calculated by the

difference between the first animation frame and the second animation frame, and time consumed
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for calculating the candidate interpolation smoothing animation frames is shorter than time
consumed for calculating the first animation frame and the second animation frame. The
interpolation smoothing animation frame corresponding to the count value of the first virtual model
is queried from the candidate interpolation smoothing animations, and the interpolation smoothing

animation frame is the target animation frame.

[0115] In this embodiment of the present disclosure, the implementation of displaying, when
the target animation update frequency of the first virtual model is not matched with a count value of
the first virtual model, a first animation frame or a target animation frame of the first virtual model
is not limited. For example, the first animation frame of the first virtual model is displayed when the
target animation update frequency of the first virtual model is not matched with the count value of
the first virtual model. For example, the target animation frame is displayed when the target
animation update frequency of the first virtual model is not matched with the count value of the first

virtual model.

[0116] For example, the first animation frame of the first virtual model is displayed when
the target animation update frequency of the first virtual model is not matched with the count value
of the first virtual model and the first virtual model does not satisfy a second model screening
condition. The target animation frame of the first virtual model is displayed when the first virtual

model satisfies the second model screening condition.

[0117] The second model screening condition is used for screening virtual models, and the
second model screening condition is set based on experience or is flexibly adjusted according to
application scenes. This embodiment of the present disclosure n is not limited thereto. The second
model screening condition may be the same as the first model screening condition or may be

different from the first model screening condition.

[0118] The virtual model satisfying the second model screening condition is a virtual model
required to display the target animation frame when the target animation update frequency is not
matched with the count value. In an exemplary embodiment, the second model screening condition
is the same as the first model screening condition. That is, the virtual model satisfying the second

model screening condition refers to a virtual model that requires greater animation performance.

[0119] If the first virtual model satisfies the second model screening condition, the target
animation frame of the first virtual model is displayed, so as to alleviate the adverse effect of
frequency reduction on animation performance to a great extent. That is to say, for a
high-importance virtual model, animation interpolation smoothing is enabled. The high-importance
virtual model will use the cached first animation frame and second animation frame for
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interpolation performance in a picture skipping update, so as to achieve the animation effect close to

no frequency reduction.

[0120] If the first virtual model does not satisfy the second model screening condition, it is
indicated that the attention of the animation performance of the first virtual model is low, and the

first animation frame may be directly displayed.

[0121] In one embodiment, the implementation process of displaying the animation frame
corresponding to the first virtual model according to the target animation update frequency of the
first virtual model is: directly displaying the animation frame corresponding to the first virtual
model according to the target animation update frequency of the first virtual model when the first
virtual model is not associated with another virtual model; adjusting, when the first virtual model is
associated with a second virtual model, the target animation update frequency of the first virtual
model to an animation update frequency of the second virtual model to obtain an adjusted animation
update frequency of the first virtual model; and displaying the animation frame corresponding to the

first virtual model according to the adjusted animation update frequency of the first virtual model.

[0122] The second virtual model may refer to one virtual model in the at least one virtual
model or a virtual model other than the at least one virtual model. This embodiment of the present
disclosure is not limited thereto. The animation update frequency of the second virtual model refers
to a current latest animation update frequency of the second virtual model. The terminal records an
association relationship between virtual models. According to the association relationship, it can be
determined whether the first virtual model is associated with another virtual model. If the first
virtual model is associated with the second virtual model, the target animation update frequency of
the first virtual model is adjusted to the animation update frequency of the second virtual model.
For example, association of the first virtual model with the second virtual model may also be

referred to as dependence of the first virtual model on the second virtual model.

[0123] In one embodiment, after adjusting the target animation update frequency of the first
virtual model to the animation update frequency of the second virtual model, the method further
includes: adjusting the count value of the first virtual model to a count value of the second virtual
model to synchronize animation update of the first virtual model with animation update of the

second virtual model.

[0124] The animation update of the first virtual model is synchronized with the animation
update of the second virtual model for ensuring the correctness of the animation performance.
Different virtual models may have different animation update frequencies after optimization, but the

associated virtual models are required to be consistent in animation performance. For example, a
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virtual object and a virtual prop equipped for the virtual object are required to be consistent in
animation performance. If the animation update frequencies of the associated virtual models are

different, performance errors may be caused.

[0125] Therefore, in the process of displaying the animation frame corresponding to the first
virtual model according to the target animation update frequency of the first virtual model, it is
determined whether the first virtual model is associated with another virtual model. If the first
virtual model is associated with the second virtual model, the frequency reduction synchronization
is realized by adjusting the target animation update frequency of the first virtual model to the
animation update frequency of the second virtual model and adjusting the count value of the first
virtual model to the count value of the second virtual model, whereby the animation update of the
first virtual model is synchronized with the animation update of the second virtual model. For
example, since the first virtual model is associated with the second virtual model, the first virtual
model may be referred to as a child model, and the second virtual model may be referred to as a

parent model.

[0126] The implementation details of frequency reduction synchronization are as follows.
Update frequencies of the parent and child models keep synchronous, and the update frequency of
the parent model is adopted for the child model. Count values of the parent and child models are
aligned. For example, update start frames of the parent and child models can be aligned by aligning
the count values of the parent and child models. The update start frame refers to a picture initially

displaying a latest displayed animation frame.

[0127] For example, the animation update frequencies and update start frames of the parent
model and the child model are in four cases: the animation update frequencies and update start
frames of the parent model and the child model are inconsistent; the animation update frequencies
of the parent model and the child model are consistent while the update start frames are inconsistent;
the animation update frequencies of the parent model and the child model are inconsistent while the
update start frames are consistent; and the animation update frequencies and update start frames of

the parent model and the child model are consistent.

[0128] FIG. 3 shows an animation update synchronization situation in the above four cases.
In FIG. 3, a picture with an updated animation is referred to as an update frame, and a picture
without an updated animation is referred to as a skip frame. According to FIG. 3, if the animation
update frequencies and update start frames of the parent model and the child model are inconsistent,
or the animation update frequencies of the parent model and the child model are consistent while

the update start frames are inconsistent, or the animation update frequencies of the parent model and
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the child model are inconsistent while the update start frames are consistent, it is not enough for the
animation updates of the parent model and the child model to be completely synchronized.
Therefore, by adjusting the animation update frequency of the child model to the animation update
frequency of the parent model and adjusting the count value of the child model to the count value of

the parent model, an animation update synchronization effect is achieved.

[0129] For example, FIG. 4 shows a picture display effect when the animation update
frequencies and update start frames of the parent model and the child model are inconsistent. In FIG.
4, the parent model is a virtual object 410, and the child model is a virtual prop 420. An animation
update frequency of the virtual object 410 is URO4, an animation update frequency of the virtual
prop 420 is URO7, and an update start frame of the virtual object 410 and an update start frame of
the virtual prop 420 are inconsistent. In FIG. 4, the problem that the virtual prop 420 is separated
from the hand of the virtual object 410 is obvious, indicating that the animation updates of the

virtual object 410 and the virtual prop 420 are not synchronized.

[0130] FIG. 5 shows a picture display effect when the animation update frequencies of the
parent model and the child model are consistent while the update start frames are inconsistent. In
FIG. 5, the parent model is a virtual object 510, and the child model is a virtual prop 520. An
animation update frequency of the virtual object 510 and an animation update frequency of the
virtual prop 520 are both URO4, and an update start frame of the virtual object 510 and an update
start frame of the virtual prop 520 are inconsistent. In FIG. 5, the problem that the virtual prop 520
is separated from the hand of the virtual object 510 can still be observed, indicating that the

animation updates of the virtual object 510 and the virtual prop 520 are not synchronized.

[0131] FIG. 6 shows a picture display effect when the animation update frequencies and
update start frames of the parent model and the child model are consistent. In FIG. 6, the parent
model is a virtual object 610, and the child model is a virtual prop 620. An animation update
frequency of the virtual object 610 and an animation update frequency of the virtual prop 620 are
both URO4, and an update start frame of the virtual object 610 and an update start frame of the
virtual prop 620 are consistent. In FIG. 6, the virtual prop 620 is not separated from the hand of the
virtual object 610, and the picture is presented normally, indicating that the animation updates of the

virtual object 610 and the virtual prop 620 are synchronized.

[0132] When the adjusted animation update frequency of the first virtual model is obtained,
the animation frame corresponding to the first virtual model is displayed according to the adjusted
animation update frequency of the first virtual model. The implementation principle of displaying

the animation frame corresponding to the first virtual model according to the adjusted animation
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update frequency of the first virtual model is the same as the implementation principle of directly
displaying the animation frame corresponding to the first virtual model according to the target

animation update frequency of the first virtual model, and will not be repeated herein.

[0133] In an exemplary embodiment, step 201 to step 203 may be performed each time the
animation frame of the at least one virtual model needs to be displayed. In an exemplary
embodiment, step 201 to step 203 are performed when the situation of the virtual model satisfies the

reference condition, and the amount of calculation may be reduced.

[0134] This embodiment of the present disclosure is not limited to the display manner of the
animation frame when the situation of the virtual model does not satisfy the reference condition. For
example, when the situation of the virtual model does not satisfy the reference condition, the
display of the animation frame is realized using the manner in the related art. For example, the
manner in the related art is as follows: taking the animation update frequency corresponding to the
proportion of the at least one virtual model as the initial animation update frequency of the at least
one virtual model, and displaying the animation frame corresponding to the at least one virtual

model according to the initial animation update frequency of the at least one virtual model.

[0135] For example, the proportion may also be referred to as a screen-to-body ratio. The
manner in the related art is the display manner of animation frames based on a URO optimization
scheme provided by a UE4 engine. The URO optimization scheme provided by the UE4 engine is
that the screen-to-body ratio of each virtual model is calculated. As the screen-to-body ratio is
smaller, the animation update frequency is lower. If the screen-to-body ratio is small, it may be
considered that the virtual model is far away from the virtual camera. Thus, by reducing the
animation update frequency of the virtual model far away from the virtual camera, the resource
consumption of animation update of the virtual model can be effectively reduced. For example, a
corresponding relationship between the screen-to-body ratio and the picture frame number may be
set in advance. As the picture frame number is larger, the animation update frequency is lower. For

example, the picture frame number may also be represented by the level of URO.

[0136] The reference condition is used for constraining the conditions for realizing the
display of the animation frame according to the manners of step 201 to step 203. The reference
condition is set based on experience or is flexibly adjusted according to application scenes. This
embodiment of the present disclosure is not limited thereto. For example, the reference condition is
used for constraining the situation of at least one virtual model. For example, the reference
condition is used for constraining the situations of all virtual models required to display animation

frames in the same screen.
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[0137] The example in which the reference condition is used for constraining the situations
of all virtual models required to display animation frames in the same screen is described. For
example, the case where the situation of the virtual model satisfies the reference condition may refer
to that the number of all virtual models required to display animation frames in the same screen is
greater than a first number threshold. For example, the case where the situation of the virtual model
satisfies the reference condition may refer to that the number of virtual models with proportions
greater than a proportion threshold among all virtual models required to display animation frames in
the same screen is greater than a second number threshold. For example, the case where the
situation of the virtual model satisfies the reference condition may refer to that the number of all
virtual models required to display animation frames in the same screen is greater than the first
number threshold, and the number of virtual models with proportions greater than the proportion

threshold among all the virtual models is greater than the second number threshold.

[0138] The first number threshold is not smaller than the second number threshold. The first
number threshold and the second number threshold are set based on experience or are flexibly
adjusted according to application scenes. This embodiment of the present disclosure is not limited

thereto.

[0139] When there are few virtual models required to display animation frames on the same
screen (the distribution of virtual models shown in FIG. 7), the display manner of animation frames
in the related art is used for continuously retaining URO optimization features, and frequency
reduction optimization is carried out according to the proportion. For a virtual model with a small
proportion, an animation is updated at a lower frequency to reduce time consumption caused by
animation update. For example, the virtual model with the small proportion may be considered to be
the virtual model farther away from the virtual camera, and such a virtual model, located remotely,
may be invisible to an interactive object, thereby reducing the animation update frequency. In the
case shown in FIG. 7, animation update frequencies for displaying animation frames of virtual
models are URO1, URO2, and URO3 in order from near to far from the virtual camera using the

manner in the related art.

[0140] When there are many virtual models required to display animation frames on the
same screen (the distribution of virtual models shown in FIG. 8), especially when there are a large
number of virtual models with a large proportion (that is, close to the virtual camera), the display
manner of animation frames in the related art (that is, the frequency reduction optimization manner
according to the proportion) is used, the virtual models close to the virtual camera will still update

the animation with a higher animation update frequency, for example, in order from near to far from
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the virtual camera. The animation update frequencies for displaying animation frames of the virtual
models are URO1, URO2, and URO3, whereby the global animation update pressure is very large,
more resources are consumed in scenarios such as a large number of virtual objects close to the
virtual camera, the temperature of the terminal may be increased, FPS may be affected, and the

display fluency of animation frames and the running fluency of applications may also be affected.

[0141] By utilizing the display manner of animation frames provided by this embodiment of
the present disclosure, the performance of the scenario can be effectively improved. The display
manner of animation frames provided by this embodiment of the present disclosure can globally
count resource consumption indexes of virtual models per frame, and further reduce the animation
update frequency of each virtual model if the resource consumption index exceeds the allocated
resource consumption threshold. At the same time, animation interpolation smoothing optimization
is carried out for the virtual model satisfying the first model screening condition, so as to avoid the
detailed animation performance problem caused by frequency reduction. With this optimization
manner, the animation update frequencies for displaying animation frames of virtual models are
URO?2, URO4, and UROG in order from near to far from the virtual camera, which can effectively
control the time consumption of displaying animation frames of a plurality of virtual models on the

same screen.

[0142] For example, the picture display effect in the display manner of animation frames in
the related art is shown in FIG. 9, and the picture display effect in the display manner of animation
frames in this embodiment of the present disclosure is shown in FIG. 10. In FIG. 9 and FIG. 10, the
number of virtual models (also referred to as close-range virtual models) with a proportion greater
than the proportion threshold is 20, and initial animation update frequencies of the 20 virtual models
are UROI. That is, the 20 virtual models keep the animation updated once per frame. In this case,

time for update per frame of the application is about 20ms (milliseconds), and the FPS is 50.

[0143] Assuming that the resource consumption threshold is one virtual model, the
animation update frequencies of the 20 virtual models are URO20 after the initial adjustment of
load balance (namely, adjustment according to the constraint of the resource consumption
threshold). Since the 20 virtual models all satisfy the first model screening condition (namely, all
belong to high-importance models), the animation update frequency of the high-importance model
is not allowed to be lower than UROS5. Then by using the manner provided in this embodiment of
the present disclosure, the target animation update frequencies of the 20 virtual models are UROS,
that is, the animation is updated once every five frames. According to the target animation update

frequency, the animation frames are displayed, and time for update per frame of the application is
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about 15.6ms, and the FPS is improved to 64. Compared with the related art, the time for update per
frame is reduced by 4.4ms, and the FPS is improved by 16. As can be seen from FIG. 9 and FIG. 10,

the picture display effects are different using different display manners of animation frames.

[0144] For example, the display process of animation frames is shown in FIG. 11. A
resource consumption threshold corresponding to a target category is set before the application is
run. When displaying an N™ frame (N is an integer not less than 1), an animation frame of at least
one virtual model matched with the N frame is displayed. The at least one virtual model is a virtual
model of the target category. A proportion of the at least one virtual model is calculated according to
a display result of the N" frame, and an animation update frequency corresponding to the
proportion of the at least one virtual model is taken as an initial animation update frequency of the
at least one virtual model. A resource consumption index is obtained based on the initial animation
update frequency of the at least one virtual model, and it is determined whether the resource

consumption index is greater than the resource consumption threshold.

[0145] If the resource consumption index is not greater than the resource consumption
threshold, the animation frame corresponding to the at least one virtual model is displayed
according to the initial animation update frequency of the at least one virtual model. The animation
frame corresponding to the at least one virtual model refers to an animation frame of the at least one

virtual model matched with an (N+1)™ frame.

[0146] If the resource consumption index is greater than the resource consumption threshold,
a ratio of the resource consumption index to the resource consumption threshold is taken as an
adjustment coefficient. The initial animation update frequency of the at least one virtual model is
adjusted according to the adjustment coefficient to obtain a first animation update frequency of the
at least one virtual model. A target animation update frequency of the at least one virtual model is
obtained according to a first model screening condition and the first animation update frequency of
the at least one virtual model, so as to ensure the performance. The animation update frequencies
and count values between the associated models are synchronized to ensure the performance. The
animation frame corresponding to the at least one virtual model is displayed according to a latest
animation update frequency of the at least one virtual model. The animation frame corresponding to
the at least one virtual model refers to an animation frame of the at least one virtual model matched

with the (N+1)™ frame.

[0147] When at least one virtual model is a model of a target category and virtual models
required to display animation frames on the same screen also include virtual models of other

categories except the target category, the display process of animation frames of the virtual models

29



of other categories may be realized by referring to the process provided by this embodiment of the
present disclosure, so as to ensure the display effect of animation frames of all virtual models

required to display animation frames on the same screen.

[0148] On the basis of the URO animation optimization technology provided by the UE4
engine, this embodiment of the present disclosure adds load balance optimization characteristics. By
configuring and adjusting key parameters such as a resource consumption budget of a certain type
of virtual model, a lowest animation update frequency of a high-importance model, and an
animation interpolation smoothing condition, resources consumed for animation update in a
multi-person scenario can be effectively controlled under the premise of ensuring animation
performance, the time consumption of displaying animation frames of a plurality of virtual models
on the same screen is effectively reduced, the balance of performance is achieved, and the FPS and
the application experience are improved. For example, if the application is a game application, the

game experience can be improved.

[0149] In the animation frame display method provided by this embodiment of the present
disclosure, an animation frame corresponding to at least one virtual model is displayed according to
a target animation update frequency of the at least one virtual model. The target animation update
frequency of the at least one virtual model is determined on the basis of an initial animation update
frequency of the at least one virtual model and in consideration of a resource consumption index.
Resource consumption can be effectively and globally controlled according to the target animation
update frequency of the at least one virtual model, which is beneficial to improving the display

fluency of animation frames and thus improving the human-computer interaction rate.

[0150] In the process of determining the target animation update frequency by considering
the resource consumption index, the resource consumption index is compared with a resource
consumption threshold. When the resource consumption index is greater than the resource
consumption threshold, an adjustment coefficient is determined according to the resource
consumption index and the resource consumption threshold, and the animation update frequency is
reduced according to the adjustment coefficient, thereby reducing a quantity of resources required
for animation update, achieving the purpose of reducing the time consumption of global animation

update, and thus improving FPS.

[0151] Further, a target animation update frequency of a high-importance virtual model is
limited by considering a first model screening condition, whereby the target animation update
frequency of the high-importance virtual model is not lower than a reference animation update

frequency, and the animation performance of the high-importance virtual model is ensured.
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[0152] In addition, when an animation frame of the virtual model is displayed according to
the target animation update frequency of the virtual model, the target animation update frequency of
the virtual model is compared with a count value of the virtual model. When the target animation
update frequency of the virtual model is not matched with the count value of the virtual model, a
target animation frame determined based on a first animation frame, a second animation frame, and
the count value of the virtual model may be displayed. The target animation frame is an
interpolation smoothing animation frame between the first animation frame and the second
animation frame. Displaying the target animation frame can achieve an animation effect close to
update per frame, that is, close to an animation effect without frequency reduction, and improve the

display effect of the animation frame.

[0153] In addition, it is determined whether the virtual model is associated with another
virtual model. If the virtual model is associated with another virtual model, the frequency reduction
synchronization is realized by adjusting the target animation update frequency of the virtual model
to an animation update frequency of the another virtual model and adjusting the count value of the
virtual model to a count value of the another virtual model, whereby the animation update of the
virtual model is synchronized with the animation update of the associated virtual model, and a

correct animation performance is ensured.

[0154] Referring to FIG. 12, this embodiment of the present disclosure provides an

animation frame display apparatus. The apparatus includes:

a first obtaining unit 1201, configured to obtain a resource consumption index based
on an initial animation update frequency of at least one virtual model, the resource consumption
index being used for indicating a quantity of resources required to be consumed for animation

update according to the initial animation update frequency of the at least one virtual model;

a second obtaining unit 1202, configured to obtain a target animation update
frequency of the at least one virtual model based on the resource consumption index and the initial

animation update frequency; and

a display unit 1203, configured to display an animation frame corresponding to the at

least one virtual model according to the target animation update frequency.

[0155] In one embodiment, the second obtaining unit 1202 is configured to: determine,
when the resource consumption index is greater than a resource consumption threshold, an
adjustment coefficient based on the resource consumption index and the resource consumption

threshold; adjust the initial animation update frequency based on the adjustment coefficient to
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obtain a first animation update frequency of the at least one virtual model; and obtain the target
animation update frequency of the at least one virtual model based on the first animation update

frequency.

[0156] In one embodiment, the second obtaining unit 1202 is configured to take, when a
first virtual model satisfies a first model screening condition and a first animation update frequency
of the first virtual model is not higher than a reference animation update frequency, the reference
animation update frequency as a target animation update frequency of the first virtual model, the

first virtual model being any virtual model in the at least one virtual model.

[0157] In one embodiment, the second obtaining unit 1202 is configured to take, when a
first virtual model satisfies a first model screening condition and a first animation update frequency
of the first virtual model is higher than a reference animation update frequency, or, when the first
virtual model does not satisfy the first model screening condition, the first animation update
frequency of the first virtual model as a target animation update frequency of the first virtual model,

the first virtual model being any virtual model in the at least one virtual model.

[0158] In one embodiment, the adjustment coefficient is a ratio of the resource consumption
index to the resource consumption threshold. The second obtaining unit 1202 is configured to:
calculate a product of a picture frame number corresponding to the initial animation update
frequency of a first virtual model and the adjustment coefficient, and round the product to obtain a
target value, the first virtual model being any virtual model in the at least one virtual model; and
take an animation update frequency with a corresponding picture frame number as the target value

as the first animation update frequency of the first virtual model.

[0159] In one embodiment, the second obtaining unit 1202 is configured to take the initial
animation update frequency as the target animation update frequency of the at least one virtual

model when the resource consumption index is not greater than a resource consumption threshold.

[0160] In one embodiment, the display unit 1203 is configured to display, when a target
animation update frequency of a first virtual model is not matched with a count value of the first
virtual model, a first animation frame or a target animation frame of the first virtual model, the first
virtual model being any virtual model in the at least one virtual model. The first animation frame is
a latest animation frame displayed in an animation of the first virtual model. The target animation
frame is determined based on the first animation frame, the second animation frame, and the count
value of the first virtual model. The second animation frame is an animation frame following the

first animation frame in the animation of the first virtual model.
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[0161] In one embodiment, the display unit 1203 is configured to: display the first animation
frame of the first virtual model when the first virtual model does not satisfy a second model
screening condition; and display the target animation frame of the first virtual model when the first

virtual model satisfies the second model screening condition.

[0162] In one embodiment, the display unit 1203 is further configured to: determine
candidate interpolation smoothing animation frames based on the first animation frame and the
second animation frame; and determine an interpolation smoothing animation frame corresponding
to the count value of the first virtual model among the candidate interpolation smoothing animation
frames, and take the interpolation smoothing animation frame corresponding to the count value of

the first virtual model as the target animation frame of the first virtual model.

[0163] In one embodiment, the display unit 1203 is configured to display, when a target
animation update frequency of a first virtual model is matched with a count value of the first virtual
model, a second animation frame of the first virtual model, the first virtual model being any virtual
model in the at least one virtual model. The second animation frame is an animation frame
following the first animation frame in the animation of the first virtual model. The first animation

frame is a latest animation frame displayed in the animation of the first virtual model.

[0164] In one embodiment, the display unit 1203 is configured to: adjust, when a first virtual
model is associated with a second virtual model, a target animation update frequency of the first
virtual model to an animation update frequency of the second virtual model to obtain an adjusted
animation update frequency of the first virtual model, the first virtual model being any virtual model
in the at least one virtual model; and display an animation frame corresponding to the first virtual

model according to the adjusted animation update frequency of the first virtual model.

[0165] In one embodiment, the display unit 1203 is further configured to adjust a count
value of the first virtual model to a count value of the second virtual model to synchronize

animation update of the first virtual model with animation update of the second virtual model.

[0166] In one embodiment, the first obtaining unit 1201 is configured to: obtain a resource
consumption sub-index of the at least one virtual model, the resource consumption sub-index of any
virtual model being positively correlated with the initial animation update frequency of any virtual
model; and summarize the resource consumption sub-index of the at least one virtual model to

obtain the resource consumption index.

[0167] In one embodiment, the first obtaining unit 1201 is configured to: determine a picture

frame number corresponding to the initial animation update frequency of a first virtual model, the
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first virtual model being any virtual model in the at least one virtual model; and take a positive
number negatively correlated with the picture frame number as the resource consumption sub-index

of the first virtual model.

[0168] In one embodiment, the first obtaining unit 1201 is further configured to: determine a
proportion of a first virtual model, the first virtual model being any virtual model in the at least one
virtual model, and the proportion of the first virtual model being a ratio of a rendering size of the
first virtual model to a reference size; and take an animation update frequency corresponding to the
proportion of the first virtual model as the initial animation update frequency of the first virtual

model.

[0169] In one embodiment, the resource consumption threshold is a resource consumption
threshold corresponding to a target category, and the at least one virtual model is a virtual model of

the target category.

[0170] In one embodiment, the first obtaining unit 1201 is configured to obtain the resource
consumption index based on the initial animation update frequency of the at least one virtual model
when a situation of the virtual model satisfies a reference condition. The situation of the virtual
model satisfies the reference condition in any one of the following cases: the number of all virtual
models required to display animation frames in the same screen is greater than a first number
threshold; the number of virtual models with proportions greater than a proportion threshold among
all virtual models required to display animation frames in the same screen is greater than a second
number threshold; the number of all virtual models required to display animation frames in the
same screen is greater than the first number threshold, and the number of virtual models with
proportions greater than the proportion threshold among all the virtual models is greater than the
second number threshold; and a proportion of any virtual model is a ratio of a rendering size of any

virtual model to a reference size.

[0171] In the animation frame display apparatus provided by this embodiment of the present
disclosure, an animation frame corresponding to at least one virtual model is displayed according to
a target animation update frequency of the at least one virtual model. The target animation update
frequency of the at least one virtual model is determined on the basis of an initial animation update
frequency of the at least one virtual model and in consideration of a resource consumption index.
Resource consumption can be effectively and globally controlled according to the target animation
update frequency of the at least one virtual model, which is beneficial to improving the display

fluency of animation frames and thus improving the human-computer interaction rate.

[0172] In the process of determining the target animation update frequency by considering
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the resource consumption index, the resource consumption index is compared with a resource
consumption threshold. When the resource consumption index is greater than the resource
consumption threshold, an adjustment coefficient is determined according to the resource
consumption index and the resource consumption threshold, and the animation update frequency is
reduced according to the adjustment coefficient, thereby reducing a quantity of resources required
for animation update, achieving the purpose of reducing the time consumption of global animation

update, and thus improving FPS.

[0173] Further, a target animation update frequency of a high-importance virtual model is
limited by considering a first model screening condition, whereby the target animation update
frequency of the high-importance virtual model is not lower than a reference animation update

frequency, and the animation performance of the high-importance virtual model is ensured.

[0174] In addition, when an animation frame of the virtual model is displayed according to
the target animation update frequency of the virtual model, the target animation update frequency of
the virtual model is compared with a count value of the virtual model. When the target animation
update frequency of the virtual model is not matched with the count value of the virtual model, a
target animation frame determined based on a first animation frame, a second animation frame, and
the count value of the virtual model may be displayed. The target animation frame is an
interpolation smoothing animation frame between the first animation frame and the second
animation frame. Displaying the target animation frame can achieve an animation effect close to
update per frame, that is, close to an animation effect without frequency reduction, and improve the

display effect of the animation frame.

[0175] In addition, it is determined whether the virtual model is associated with another
virtual model. If the virtual model is associated with another virtual model, the frequency reduction
synchronization is realized by adjusting the target animation update frequency of the virtual model
to an animation update frequency of the another virtual model and adjusting the count value of the
virtual model to a count value of the another virtual model, whereby the animation update of the
virtual model is synchronized with the animation update of the associated virtual model, and a

correct animation performance is ensured.

[0176] When the apparatus provided in the foregoing embodiments is illustrated with
division of the foregoing function units during the implementation of the functions thereof. In
practical application, the foregoing functions may be allocated to and completed by different
function units according to requirements. That is, the internal structure of the device is divided into

different function units, so as to complete all or part of the functions described above. In addition,
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the apparatus provided in the foregoing embodiments and the method embodiments fall within the
same conception. A specific implementation process is described in detail with reference to the

method embodiments and will not be repeated herein.

[0177] FIG. 13 is a schematic structural diagram of a computer device according to an
embodiment of the present disclosure. The computer device may be a terminal. The terminal may be:
a PC, a mobile phone, a smartphone, a PDA, a wearable device, a handheld portable game device, a
PPC, a tablet computer, a smart OBU, a smart TV, a smart speaker, and a vehicle-mounted terminal.
The terminal may also be referred to as another name such as user equipment, a portable terminal, a

laptop terminal, or a desktop terminal.
[0178] Generally, the terminal includes: a processor 1301 and a memory 1302.

[0179] The processor 1301 may include one or more processing cores, for example, a 4-core
processor or an 8-core processor. The processor 1301 may be implemented by at least one hardware
form in a digital signal processing (DSP), a field-programmable gate array (FPGA), and a
programmable logic array (PLA). The processor 1301 may further include a main processor and a
co-processor. The main processor is a processor for processing data in a wake-up state, and is also
referred to as a CPU. The co-processor is a low-power processor for processing data in a standby
status. In some embodiments, the processor 1301 may be integrated with a graphics processing unit
(GPU). The GPU is responsible for rendering and drawing content to be displayed by a display
screen. In some embodiments, the processor 1301 may further include an artificial intelligence (AI)
processor. The Al processor is configured to process computing operations related to machine

learning.

[0180] The memory 1302 may include one or more computer-readable storage media. The
computer-readable storage medium may be non-transient. The memory 1302 may further include a
high-speed random access memory and a nonvolatile memory, for example, one or more disk
storage devices or flash storage devices. In some embodiments, the non-transitory
computer-readable storage medium in the memory 1302 is configured to store at least one
instruction. The at least one instruction is used for execution by the processor 1301, whereby the
terminal implements the animation frame display method according to the method embodiments of

the present disclosure.

[0181] In some embodiments, the terminal further optionally includes: a display screen
1305.
[0182] The display screen 1305 is configured to display a user interface (UI). The Ul may
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include a graph, text, an icon, a video, and any combination thereof. When the display 1305 is a
touch display, the display 1305 also has the ability to acquire a touch signal at or above the surface
of the display 1305. The touch signal may be inputted to the processor 1301 as a control signal for
processing. In this case, the display screen 1305 may be further configured to provide a virtual
button and/or a virtual keyboard that are/is also referred to as a soft button and/or a soft keyboard.
In some embodiments, there may be one display screen 1305 disposed on a front panel of the
terminal. In some other embodiments, there may be at least two display screens 1305 respectively
disposed on different surfaces of the terminal or in a folded design. In still other embodiments, the
display screen 1305 may be a flexible display screen disposed on a curved or folded surface of the
terminal. Even, the display screen 1305 may be further set in a non-rectangular irregular pattern,
namely, a special-shaped screen. The display screen 1305 may be prepared by using materials such
as a liquid crystal display (LCD) or an organic light-emitting diode (OLED). For example, an
animation frame corresponding to at least one virtual model is displayed through the display screen

1305.

[0183] It is to be understood by a person skilled in the art that the structure shown in FIG. 13
is not limiting of the terminal and may include more or fewer assemblies than illustrated, or some

assemblies may be combined, or different assembly arrangements may be employed.

[0184] In an exemplary embodiment, a non-volatile computer-readable storage medium is
also provided. The non-volatile computer-readable storage medium stores at least one computer
program. The at least one computer program is loaded and executed by a processor of a computer
device, whereby a computer implements the animation frame display method as described in any of

the above.

[0185] In one embodiment, the non-volatile computer-readable storage medium may be a
read-only memory (ROM), a random access memory (RAM), a compact disc read-only memory

(CD-ROM), a magnetic tape, a floppy disk, an optical data storage device, or the like.

[0186] In an exemplary embodiment, a computer program product is also provided. The
computer program product includes computer programs or computer instructions. The computer
programs or the computer instructions are loaded and executed by a processor, whereby a computer

implements the animation frame display method as described in any of the above.

[0187] In the present disclosure, the terms "first", "second", and the like are intended to
distinguish similar objects but do not necessarily indicate a specific order or sequence. It is to be
understood that such used data is interchangeable where appropriate so that the embodiments of the

present disclosure described here can be implemented in an order other than those illustrated or
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described here. The implementations described in the above exemplary embodiments do not
represent all implementations consistent with the present disclosure. On the contrary, the
implementations are merely examples of apparatuses and methods that are consistent with some

aspects of the present disclosure.

[0188] It is to be understood that "plurality” mentioned in the specification means two or
more. "And/or" describes an association relationship between associated objects, and represents that
three relationships may exist. For example, A and/or B may represent the following three cases:
Only A exists, both A and B exist, and only B exists. The character "/" generally represents that

contextual objects are in an "or" relationship.

[0189] The above descriptions are merely exemplary embodiments of the present disclosure,
but are not intended to limit the present disclosure. Any modification, equivalent replacement, or
improvement made within the principle of the present disclosure shall fall within the scope of

protection of the present disclosure.
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CLAIMS

What is claimed is:

1. An animation frame display method, performed by an electronic device, the method

comprising:

obtaining a resource consumption index based on an initial animation update frequency of at
least one virtual model, the resource consumption index being used for indicating a quantity of
resources required to be consumed for animation update according to the initial animation update

frequency of the at least one virtual model;

obtaining a target animation update frequency of the at least one virtual model based on the

resource consumption index and the initial animation update frequency; and

displaying an animation frame corresponding to the at least one virtual model according to the

target animation update frequency.

2. The method according to claim 1, wherein the obtaining a target animation update frequency
of the at least one virtual model based on the resource consumption index and the initial animation

update frequency comprises:

determining, when the resource consumption index is greater than a resource consumption
threshold, an adjustment coefficient based on the resource consumption index and the resource

consumption threshold;

adjusting the initial animation update frequency based on the adjustment coefficient to obtain a

first animation update frequency of the at least one virtual model; and

obtaining the target animation update frequency of the at least one virtual model based on the

first animation update frequency.

3. The method according to claim 2, wherein the obtaining the target animation update

frequency of the at least one virtual model based on the first animation update frequency comprises:

taking, when a first virtual model satisfies a first model screening condition and a first
animation update frequency of the first virtual model is not higher than a reference animation
update frequency, the reference animation update frequency as a target animation update frequency
of the first virtual model, the first virtual model being any virtual model in the at least one virtual

model.

4. The method according to claim 2, wherein the obtaining the target animation update
frequency of the at least one virtual model based on the first animation update frequency comprises:
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taking, when a first virtual model satisfies a first model screening condition and a first
animation update frequency of the first virtual model is higher than a reference animation update
frequency, or, when the first virtual model does not satisfy the first model screening condition, the
first animation update frequency of the first virtual model as a target animation update frequency of
the first virtual model, the first virtual model being any virtual model in the at least one virtual

model.

5. The method according to claim 2, wherein the adjustment coefficient is a ratio of the
resource consumption index to the resource consumption threshold; and the adjusting the initial
animation update frequency based on the adjustment coefficient to obtain a first animation update

frequency of the at least one virtual model comprises:

calculating a product of a picture frame number corresponding to the initial animation update
frequency of a first virtual model and the adjustment coefficient, and rounding the product to obtain

a target value, the first virtual model being any virtual model in the at least one virtual model; and

taking an animation update frequency with a corresponding picture frame number as the target

value as the first animation update frequency of the first virtual model.

6. The method according to claim 1, wherein the obtaining a target animation update frequency
of the at least one virtual model based on the resource consumption index and the initial animation

update frequency comprises:

taking the initial animation update frequency as the target animation update frequency of the at
least one virtual model when the resource consumption index is not greater than a resource

consumption threshold.

7. The method according to any one of claims 1 to 6, wherein the displaying an animation
frame corresponding to the at least one virtual model according to the target animation update

frequency comprises:

displaying, when a target animation update frequency of a first virtual model is not matched
with a count value of the first virtual model, a first animation frame or a target animation frame of
the first virtual model, the first virtual model being any virtual model in the at least one virtual

model,

the first animation frame being a latest animation frame displayed in an animation of the first
virtual model, the target animation frame being determined based on the first animation frame, the
second animation frame, and the count value of the first virtual model, and the second animation

frame being an animation frame following the first animation frame in the animation of the first
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virtual model.

8. The method according to claim 7, wherein the displaying a first animation frame or a target

animation frame of the first virtual model comprises:

displaying the first animation frame of the first virtual model when the first virtual model does

not satisfy a second model screening condition; and

displaying the target animation frame of the first virtual model when the first virtual model

satisfies the second model screening condition.

9. The method according to claim 8, wherein before the displaying the target animation frame

of the first virtual model, the method further comprises:

determining candidate interpolation smoothing animation frames based on the first animation

frame and the second animation frame; and

determining an interpolation smoothing animation frame corresponding to the count value of
the first virtual model among the candidate interpolation smoothing animation frames, and taking
the interpolation smoothing animation frame corresponding to the count value of the first virtual

model as the target animation frame of the first virtual model.

10. The method according to any one of claims 1 to 6, wherein the displaying an animation
frame corresponding to the at least one virtual model according to the target animation update

frequency comprises:

displaying, when a target animation update frequency of a first virtual model is matched with a
count value of the first virtual model, a second animation frame of the first virtual model, the first
virtual model being any virtual model in the at least one virtual model, the second animation frame
being an animation frame following the first animation frame in the animation of the first virtual
model, and the first animation frame being a latest animation frame displayed in the animation of

the first virtual model.

11. The method according to any one of claims 1 to 6, wherein the displaying an animation
frame corresponding to the at least one virtual model according to the target animation update

frequency comprises:

adjusting, when a first virtual model is associated with a second virtual model, a target
animation update frequency of the first virtual model to an animation update frequency of the
second virtual model to obtain an adjusted animation update frequency of the first virtual model, the

first virtual model being any virtual model in the at least one virtual model; and
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displaying an animation frame corresponding to the first virtual model according to the

adjusted animation update frequency of the first virtual model.

12. The method according to claim 11, wherein after the adjusting a target animation update
frequency of the first virtual model to an animation update frequency of the second virtual model,

the method further comprises:

adjusting a count value of the first virtual model to a count value of the second virtual model to
synchronize animation update of the first virtual model with animation update of the second virtual

model.

13. The method according to any one of claims 1 to 6, wherein the obtaining a resource
consumption index based on an initial animation update frequency of at least one virtual model

comprises:

obtaining a resource consumption sub-index of the at least one virtual model, the resource
consumption sub-index of any virtual model being positively correlated with the initial animation

update frequency of any virtual model; and

summarizing the resource consumption sub-index of the at least one virtual model to obtain the

resource consumption index.

14. The method according to claim 13, wherein the obtaining a resource consumption

sub-index of the at least one virtual model comprises:

determining a picture frame number corresponding to the initial animation update frequency of
a first virtual model, the first virtual model being any virtual model in the at least one virtual model;

and

taking a positive number negatively correlated with the picture frame number as the resource

consumption sub-index of the first virtual model.

15. The method according to any one of claims 1 to 6, wherein before the obtaining a resource
consumption index based on an initial animation update frequency of at least one virtual model, the

method further comprises:

determining a proportion of a first virtual model, the first virtual model being any virtual
model in the at least one virtual model, and the proportion of the first virtual model being a ratio of

a rendering size of the first virtual model to a reference size; and

taking an animation update frequency corresponding to the proportion of the first virtual model

as the initial animation update frequency of the first virtual model.
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16. The method according to any one of claims 2 to 6, wherein the resource consumption
threshold is a resource consumption threshold corresponding to a target category, and the at least

one virtual model is a virtual model of the target category.

17. The method according to any one of claims 1 to 6, wherein the obtaining a resource
consumption index based on an initial animation update frequency of at least one virtual model

comprises:

obtaining the resource consumption index based on the initial animation update frequency of

the at least one virtual model when a situation of the virtual model satisfies a reference condition,

the situation of the virtual model satisfying the reference condition in any one of the following
cases: the number of all virtual models required to display animation frames in the same screen is
greater than a first number threshold; the number of virtual models with proportions greater than a
proportion threshold among all virtual models required to display animation frames in the same
screen is greater than a second number threshold; the number of all virtual models required to
display animation frames in the same screen is greater than the first number threshold, and the
number of virtual models with proportions greater than the proportion threshold among all the

virtual models is greater than the second number threshold; and

a proportion of any virtual model is a ratio of a rendering size of any virtual model to a

reference size.
18. An animation frame display apparatus, comprising:

a first obtaining unit, configured to obtain a resource consumption index based on an initial
animation update frequency of at least one virtual model, the resource consumption index being
used for indicating a quantity of resources required to be consumed for animation update according

to the initial animation update frequency of the at least one virtual model;

a second obtaining unit, configured to obtain a target animation update frequency of the at least
one virtual model based on the resource consumption index and the initial animation update

frequency; and

a display unit, configured to display an animation frame corresponding to the at least one

virtual model according to the target animation update frequency.

19. A computer device, comprising a processor and a memory, the memory storing at least one
computer instruction, and the at least one computer instruction being loaded and executed by the
processor, whereby the computer device implements the animation frame display method according

to any one of claims 1 to 17.
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20. A non-volatile computer-readable storage medium, storing at least one computer program,
the at least one computer program being loaded and executed by a processor, whereby a computer

implements the animation frame display method according to any one of claims 1 to 17.

21. A computer program product, comprising computer programs or computer instructions, the
computer programs or the computer instructions being loaded and executed by a processor, whereby

a computer implements the animation frame display method according to any one of claims 1 to 17.
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