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FRAME RATE ADJUSTMENT METHOD AND APPARATUS, 

DEVICE, COMPUTER READABLE STORAGE MEDIUM, AND 

COMPUTER PROGRAM PRODUCT 

RELATED APPLICATION 

[0001] This application claims priority to Chinese Patent Application No. 202011242460.7 

filed on November 9, 2020, which is incorporated herein by reference in its entirety. 

FIELD OF THE TECHNOLOGY 

[0002] This application relates to the technical field of image processing, and relates to, but 

not limited to, a frame rate adjustment method, apparatus and device, a computer-readable storage 

medium and a computer program product. 

BACKGROUND OF THE DISCLOSURE 

[0003] With the development of a terminal technology, a frame rate supported by an 

intelligent terminal is increasingly high at present, and 120 frames or even 144 frames are more and 

more common. A high frame rate brings users smooth screen displaying and a faster touch-control 

response experience, but also brings higher power consumption and heat. At present, due to the 

limitation of the heat dissipation capability, an intelligent terminal cannot maintain a high frame 

rate for a long time. After running for a period of time, the intelligent terminal will activate a high-

temperature protection mechanism in case of an excessively high temperature, which causes 

performance reduction and makes it impossible to support high frame rates. 

SUMMARY 

[0004] An embodiment of this application provides a frame rate adjustment method, which 

is implemented by a terminal device and includes: 

[0005] acquiring running data of a client during running in a foreground when the client in 

the terminal device supports dynamic frame rate switching; 

[0006] determining a running scenario of the client based on the running data; 

[0007] determining a target running frame rate of the client based on the running scenario; 

and 



 2  

[0008] performing, by the client, image outputting according to the target running frame 

rate, and triggering an operating system of the terminal device to adjust a refresh rate of a screen 

according to the target running frame rate. 

[0009] An embodiment of this application provides a frame rate adjustment apparatus, 

including: 

[0010] a first acquisition module configured to acquire running data of a client during 

running in a foreground when the client in the terminal device supports dynamic frame rate 

switching; 

[0011] a first determination module configured to determine a running scenario of the client 

based on the running data; 

[0012] a second determination module configured to determine a target running frame rate 

of the client based on the running scenario; and 

[0013] a first outputting module configured to perform, by the client, image outputting 

according to the target running frame rate, and trigger an operating system of the terminal device to 

adjust a refresh rate of a screen according to the target running frame rate. 

[0014] An embodiment of this application provides a terminal device for frame rate 

adjustment, including: 

[0015] a memory, configured to store executable instructions; and 

[0016] a processor configured to implement, when executing an executable instruction 

stored in the memory, the above-mentioned frame rate adjustment method. 

[0017] An embodiment of this application provides a computer-readable storage medium 

which stores an executable instruction used for causing a processor to implement the above-

mentioned frame rate adjustment method. 

[0018] An embodiment of this application provides a computer program product including a 

computer program or an instruction; and the computer program or instruction, when executed by a 

processor, implements the above-mentioned frame rate adjustment method. 

[0019] The embodiments of this application have the following beneficial effects: 

[0020] When a client in a terminal device supports dynamic frame rate switching, running 

data of the client during running at a foreground is acquired, and the client determines a running 

scenario based on the running data. Different running scenarios can correspond to different target 

running frame rates, so that after a running scenario is determined, a target running frame rate of the 
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client is then determined based on the running scenario; next, the client performs image outputting 

according to the target running frame rate, so as to dynamically adjust the running frame rate of the 

client, thereby achieving real-time dynamic adjustment of the running frame rate by the client based 

on the running scenario; and furthermore, the dynamic adjustment is also used for triggering an 

operating system of the terminal device to adjust a refresh rate of a screen, so that the power 

consumption can be effectively reduced while the user experience is guaranteed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a schematic diagram of a network architecture of a frame rate adjustment 

system 10 provided by an embodiment of this application. 

[0022] FIG. 2 is a schematic structural diagram of a terminal device 300 provided by an 

embodiment of this application. 

[0023] FIG. 3 is a flowchart of a frame rate adjustment method provided by an embodiment 

of this application. 

[0024] FIG. 4 is a flowchart of a frame rate adjustment method provided by an embodiment 

of this application. 

[0025] FIG. 5 is a flowchart of a frame rate adjustment method provided by an embodiment 

of this application. 

[0026] FIG. 6 is a schematic diagram of an implementation flow of scenario division 

provided by an embodiment of this application. 

[0027] FIG. 7 is a schematic diagram of an interaction flow of a terminal device and a game 

client provided by an embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 

[0028] To make the objectives, technical solutions, and advantages of this application 

clearer, the following describes this application in further detail with reference to the accompanying 

drawings. The described embodiments are not to be considered as a limitation to this application. 

All other embodiments obtained by a person of ordinary skill in the art without creative efforts shall 

fall within the protection scope of this application. 

[0029] In the following descriptions, related "some embodiments" describe a subset of all 

possible embodiments. However, it may be understood that the "some embodiments" may be the 

same subset or different subsets of all the possible embodiments, and may be combined with each 

other without conflict. Unless otherwise defined, meanings of all technical and scientific terms used 



 4  

in the embodiments of this application are the same as those usually understood by a person skilled 

in the art to which the embodiments of this application belongs. Terms used in the embodiments of 

this application are merely intended to describe objectives of the embodiments of this application, 

but are not intended to limit this application. 

[0030] Before the embodiments of this application are further described in detail, nouns and 

terms involved in the embodiments of this application are described. The nouns and terms provided 

in the embodiments of this application are applicable to the following explanations. 

[0031] 1) Terminal device: It refers to a kind of device that has rich human-machine 

interaction manners, has the ability to access an Internet, is usually equipped with various operating 

systems, and has relatively high processing capability. Terminal devices can be divided into mobile 

terminal devices and moving-inconvenient terminal devices, where the mobile terminal devices 

include a smart phone, a tablet computer, a vehicle-mounted terminal, a handheld game consoles 

and the like, and the moving-inconvenient terminal devices include a desktop computer, a laptop 

computer and the like. 

[0032] 2) Frame rate: frame rate = frames/time, in Frame Per Second (FPS), that is, when 

the frame rate of an animation is constant at 60 FPS, there are 60 frames within one second. 

[0033] 3) Running frame rate is the number of pictures a client can output per second during 

running. 

[0034] 4) Refresh rate refers to the number of times a screen can be refreshed per second, in 

Hertz (Hz). For example, a 144 Hz high refresh rate display means that an upper limit of the 

physical refresh velocity of the display is displaying 144 pictures per second. 

[0035] 5) Client refers to various application programs running in a terminal device. Clients 

classified according to use scenarios can include a game client and a player client. Clients classified 

according to a running platform can include a mobile application (APP) on a mobile terminal device 

and a client on a computer device. 

[0036] In order to better understand the frame rate adjustment method provided in this 

embodiment of this application, the frame rate adjustment method in the related art is first 

described: 

[0037] In the related art, the terminal device preferentially guarantees a high frame rate, and 

is forced to reduce the frame rate when an abnormally high temperature occurs and a sufficient 

performance support cannot be provided. In the solution provided by the related art, a user will 
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obviously feel an extremely high temperature of the terminal device and can also obviously feel a 

decrease in the frame rate. As a result, there is an obvious influence on the use experience. 

[0038] Based on this, an embodiment of this application provides a frame rate adjustment 

method. A game APP is taken as an example. By means of identifying a game scenario, in terms of 

a scenario where a user needs to act, a high running frame rate is dynamically supported, so that the 

best display and touch-control experience is brought to the user; and in terms of a static picture or a 

scenario where the user does not need to act, the frame rate is dynamically reduced in real time, so 

that the power consumption and generated heat of the terminal device are reduced. By means of 

accurate scenario identification, it ensures that scenarios with low running frame rates have no 

significant impact on the user's game interaction and experience, and at the same time, a significant 

decrease in the overall power consumption and the running temperature of the terminal device is 

achieved.  

[0039] An exemplary application of the terminal device for frame rate adjustment provided 

in an embodiment of this application is described below. The terminal device for frame rate 

adjustment provided in this embodiment of this application may be implemented as a notebook 

computer, a tablet computer, a desktop computer, a mobile device (such as a mobile phone, a 

portable music player, a personal digital assistant a dedicated message device and a portable game 

device), an intelligent robot and any other user terminals with a screen display function. 

[0040] Referring to FIG. 1, FIG. 1 is a schematic diagram of a network architecture of a 

frame rate adjustment system 10 provided by an embodiment of this application. As shown in FIG. 

1, the frame rate adjustment system 10 includes a server 100, a network 200 and a terminal device 

300. Furthermore, the terminal device 300 is connected to the server 100 via the network 200. The 

network 200 may be a wide area network or a local area network, or a combination of the wide area 

network and the local area network. Various clients are installed on the terminal device 300, such as 

a game client, a shopping client and a video playback client. When the frame rate adjustment 

method of this embodiment of this application is implemented, the terminal device 300 displays 

content displayed by a currently running client on a current display interface. In this embodiment of 

this application, a game client running in the terminal device 300 is taken as an example for 

description. The game client acquires game running data from the server 100 via the network 200, 

determines a current scenario in real time based on the game running data, and adjusts a running 

frame rate of the game client based on the determined scenario. After the adjustment, the game 

client informs an operating system of the terminal device 300, so as to trigger the operating system 

of the terminal device 300 to adjust a refresh rate of a screen. Scenario-based real-time adjustment 
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of the frame rate can be realized, and the power consumption of the terminal device can be 

effectively reduced, thus ensuring the performance of the terminal device. 

[0041] Referring to FIG. 2, FIG. 2 is a schematic structural diagram of a terminal device 

300 according to an embodiment of this application. The terminal device 300 shown in FIG. 2 

includes at least one processor 310, a memory 350, at least one network interface 320, and a user 

interface 330. All the components in the terminal device 300 are coupled together by a bus system 

340. It may be understood that the bus system 340 is configured to implement connection and 

communication between the components. In addition to a data bus, the bus system 340 further 

comprises a power bus, a control bus, and a state signal bus. However, for ease of clear description, 

all types of buses are marked as the bus system 340 in FIG. 2. 

[0042] The processor 310 may be an integrated circuit chip having a signal processing 

capability, for example, a general purpose processor, a DSP, or another PLD, discrete gate, 

transistor logical device, or discrete hardware component. The general purpose processor may be a 

microprocessor, any conventional processor, or the like. 

[0043] The user interface 330 comprises one or more output apparatuses 331 that can 

display media content, comprising one or more speakers and/or one or more visual display screens. 

The user interface 330 further comprises one or more input apparatuses 332, comprising user 

interface components that facilitate inputting of a user, such as a keyboard, a mouse, a microphone, 

a touch display screen, a camera, and other input button and control. 

[0044] The memory 350 may be a removable memory, a non-removable memory, or a 

combination thereof. Exemplary hardware devices comprise a solid-state memory, a hard disk 

drive, an optical disc driver, or the like. The memory 350 alternatively includes one or more storage 

devices away from the processor 310 in physical positions. The memory 350 comprises a volatile 

memory or a non-volatile memory, or may comprise both a volatile memory and a non-volatile 

memory. The non-volatile memory may be a read-only memory (ROM). The volatile memory may 

be a random access memory (RAM). The memory 350 described in this embodiment of this 

application is to comprise any other suitable type of memories. In some embodiments, the memory 

350 may store data to support various operations. Examples of the data comprise a program, a 

module, and a data structure, or a subset or a superset thereof, which are described below by using 

examples. 

[0045] An operating system 351 comprises a system program configured to process various 

basic system services and perform a hardware-related task, such as a framework layer, a core library 
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layer, or a driver layer, and is configured to implement various basic services and process a 

hardware-based task. 

[0046] A network communication module 352 is configured to reach another computing 

device through one or more (wired or wireless) network interfaces 320. Exemplary network 

interfaces 320 comprise: Bluetooth, wireless compatible authentication (Wi-Fi), a universal serial 

bus (USB), and the like. 

[0047] An input processing module 353 is configured to detect one or more user inputs or 

interactions from one of the one or more input apparatuses 332 and translate the detected input or 

interaction. 

[0048] In some embodiments, the apparatus provided in the embodiments of this application 

may be implemented by using software. FIG. 2 illustrates a frame rate adjustment apparatus 354 

stored in the memory 350. The frame rate adjustment apparatus 354 may be a frame rate adjustment 

apparatus in the terminal device 300, which may be software in a form such as a program and a 

plug-in and includes the following software modules: a first acquisition module 3541, a first 

determination module 3542, a second determination module 3543 and a first outputting module 

3544. These modules are logic, and thus can be randomly combined or further split according to 

functions realized. The following describes functions of the modules. 

[0049] In some other embodiments, the apparatus provided in the embodiments of this 

application may be implemented by using hardware. For example, the apparatus provided in this 

embodiment of the application may be a processor in a form of a hardware decoding processor, 

programmed to perform the frame rate adjustment method provided in the embodiments of the 

application. For example, the processor in the form of a hardware decoding processor may use one 

or more application-specific integrated circuits (ASIC), a DSP, a programmable logic device (PLD), 

a complex programmable logic device (CPLD), a field-programmable gate array (FPGA), or other 

electronic components. 

[0050] The frame rate adjustment method provided in an embodiment of this application 

will be described below in combination with exemplary application and implementation of the 

terminal device 300 provided in this embodiment of this application. Referring to FIG. 3, FIG. 3 is a 

flowchart of a frame rate adjustment method provided by an embodiment of this application. The 

frame rate adjustment method will be described in combination with the steps shown in FIG. 3. 

[0051] Step S101: Acquire running data of the client during running in a foreground when a 

client in the terminal device supports dynamic frame rate switching. 
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[0052] The client may be a game client, an instant messaging client, a video playback client, 

a shopping client, a browser, or the like. During implementation of step S101, when the client 

supports dynamic frame rate switching, the client acquires its running data during the running in the 

foreground. The running data may include picture information of a displayed picture and user 

operation data. For example, the picture information may be image data of an image rendered and 

outputted by the client in the running process. For example, the picture information may include a 

pixel value of each pixel pint of the rendered and outputted image. The user operation data may 

include time point information when a user triggers each operation, location of user's operation, a 

pressure value of the user's operation and other information. 

[0053] Step S102: Determine a running scenario of the client based on the running data. 

[0054] The running scenario may include at least a high frame rate running scenario (a 

scenario with the running frame rate greater than a frame rate threshold) and a low frame rate 

running scenario (a scenario with the running frame rate less than the frame rate threshold). In some 

embodiments, the running scenario may also include a medium frame rate running scenario. 

[0055] The embodiments of this application does not specifically limit a division manner for 

running scenarios, as long as values of the running frame rates respectively corresponding to the 

high frame rate running scenario, the medium frame rate running scenario and the low frame rate 

running scenario obtained after division decrease in sequence. 

[0056] During implementation of step S102, the running data may be analyzed to determine 

a picture motion situation, a user operation frequency, or whether it is a specific high frame rate 

scenario, thereby determining the running scenario of the client. For example, when at least one of 

the following conditions is satisfies, the running scenario is determined to be a high frame rate 

scenario: If there is a picture moving and the user operation frequency exceeds a certain threshold 

of the number of times, the running scenario is determined to be a particular high frame rate 

scenario. Otherwise, when there is no picture moving, and the user operation frequency does not 

exceed the certain threshold of the number of times, and it is not a particular high frame rate 

scenario, the running scenario is determined to a low frame rate scenario. 

[0057] Step S103: Determine a target running frame rate of the client based on the running 

scenario. 

[0058] During implementation of step S103, different running frame rates may be pre-

allocated for different running scenarios based on the highest refresh rate supported by the terminal 

device. For example, when the highest refresh rate supported by the terminal device is 90 Hz, the 
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running scenario includes the high frame rate running scenario and the low frame rate running 

scenario, and the value of the running frame rate corresponding to the high frame rate running 

scenario can be same as the value of the highest refresh rate, that is, 90 FPS, and the running frame 

rate corresponding to the low frame rate running scenario can be 30 FPS. 

[0059] After the corresponding running frame rates are allocated for different running 

scenarios, at step S103, the target running frame rate of the client can be determined according to 

the determined running scenarios. For example, when the determined running scenario is the high 

frame rate running scenario, the target running frame rate of the client is 90 FPS; and when the 

determined running scenario is the low frame rate running scenario, the target running frame rate of 

the client is 30 FPS. In this way, the frame rate of the client can be dynamically adjusted according 

to the running data. The power consumption can be effectively reduced while the user experience is 

guaranteed. 

[0060] Step S104: Perform, by the client, image outputting according to the target running 

frame rate, and trigger an operating system of the terminal device to adjust a refresh rate of a screen 

according to the target running frame rate. 

[0061] The operating system of the terminal device adjusts the refresh rate of the screen 

according to the target running frame rate, which means that the operating system of the terminal 

device first adjusts a value of the refresh rate to be same as the value of the target running frame 

rate, and displays the adjusted refresh rate. For example, if an original refresh rate of the screen is 

40 Hz, and the target running frame rate sent by the client is 90 FPS, the operating system will 

adjust the refresh rate of the screen to 90 Hz and perform refresh displaying at a frequency of 90 

Hz. That is, after the client adjusts the running frame rate according to the running scenario, the 

operating system of the terminal device can also be triggered to adjust the refresh rate of the screen. 

During implementation of step S104, there may be two manners to trigger, by means of the dynamic 

frame rate adjustment by the client, the terminal device to dynamically adjust the refresh rate of the 

screen: The first manner is passive adjustment by the terminal device, that is, the client instructs the 

terminal device to adjust the refresh rate according to the target running frame rate. The second 

manner is active adjustment by the terminal device, that is, the operating system of the terminal 

device actively monitors a change in the frame rate of the client, and actively adjusts, if a change in 

the frame rate of the client is monitored, the refresh rate. 

[0062] In addition, during the dynamic adjustment of the refresh rate of the screen, the 

terminal device may adjust the value of the refresh rate of the screen to be same as the value of the 

target running frame rate when a running state of the terminal device is allowable. Or, the terminal 
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device may also adjust the refresh rate of the screen to a certain extent (that is, the value of the 

refresh rate is adjusted to a part of the value of the target running frame rate, such as 70%) when the 

running state of the terminal device is non-allowable. For example, assuming that a current refresh 

rate of the screen is 30 Hz and the target running frame rate is 90 FPS, if a current temperature of 

the terminal device is slightly higher (for example, the current temperature of the terminal device is 

higher than the set temperature threshold), the refresh rate of the screen cannot be increased to 90 

Hz (because increasing the refresh rate of the screen to 90 Hz will easily cause the temperature of 

the terminal device to be extremely high). At this time, the refresh rate can be increased to be less 

than the value of the target running frame rate, such as 60 Hz. 

[0063] In the frame rate adjustment method provided in this embodiment of this application, 

when a client in a terminal device supports dynamic frame rate switching, running data of the client 

during running at a foreground is acquired, and the client determines a running scenario based on 

the running data. Different running scenarios can correspond to different target running frame rates, 

so that after a running scenario is determined, a target running frame rate of the client is then 

determined based on the running scenario; next, the client performs image outputting according to 

the target running frame rate, so as to dynamically adjust the running frame rate of the client, 

thereby achieving real-time dynamic adjustment of the running frame rate by the client based on the 

running scenario; and furthermore, the dynamic adjustment is also used for triggering the terminal 

device to adjust a refresh rate of a screen, so that the power consumption can be effectively reduced 

while the user experience is guaranteed. 

[0064] In some embodiments, after the client performs the dynamic frame rate adjustment, 

that is, after the client performs the image outputting according to the target running frame rate, the 

terminal device may be triggered to also correspondingly dynamically adjust the refresh rate. The 

terminal device may perform active adjustment or passive adjustment based on the dynamic 

adjustment of the client. If the terminal device passively dynamically adjusts the refresh rate, after 

step S104, as shown in FIG. 4, the following steps may also be executed: 

[0065] Step S105A: Send, by the client, the target running frame rate to the operating 

system of the terminal device. 

[0066] During implementation of step S105A, after startup, the client requests to establish a 

communication connection to the operating system of the terminal device. After the communication 

connection is established successfully, the operating system of the terminal device and the client 

can interact with each other by information and data. 
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[0067] Step S106A: After receiving the target running frame rate, acquire, by the operating 

system of the terminal device, a state parameter of the terminal device. 

[0068] The state parameter of the terminal device may include at least one of the following: 

a CPU temperature, a CPU usage rate, and remaining power of the terminal device. 

[0069] Step S107A: Determine, by the operating system of the terminal device, based on the 

state parameter, whether the terminal device satisfies an execution condition of the target running 

frame rate. 

[0070] During implementation of step S107A, a set temperature threshold, usage rate 

threshold and power threshold may be acquired first. The execution condition of the target running 

frame rate includes at least one of the following: the CPU temperature is less than the temperature 

threshold; the CPU usage rate is less than the usage rate threshold; and the remaining power is 

greater than the power threshold. When it is determined that the terminal device satisfies the 

execution condition of the target running frame rate, step S108A is executed; and when it is 

determined that the terminal device does not satisfy the execution condition of the target running 

frame rate, step S111A is executed. 

[0071] In the embodiments of this application, different running frame rates correspond to 

different execution conditions. For example, the execution condition corresponding to a high 

running frame rate (for example, 144 FPS) may be that the CPU temperature is lower than 40°C and 

the CPU usage rate is less than 40%. The execution condition corresponding to a medium running 

frame rate (for example, 90 FPS) may be that the CPU temperature is lower than 55°C. There is no 

execution condition for a low frame rate, that is, a low frame rate is executed if neither the 

execution condition corresponding to a high frame rate nor the execution condition corresponding 

to a medium frame rate are satisfied. 

[0072] For example, assuming that the acquired state parameters are as follows: the CPU 

temperature being 50°C and the CPU usage rate being 45%, the execution condition of the target 

running frame rate is that the CPU temperature is lower than 40°C and the CPU usage rate is less 

than 40%. Since neither the CPU temperature nor the CPU usage rate meet the requirements for the 

CPU temperature and CPU usage rate in the execution condition, the terminal device is determined 

to not satisfy the execution condition of the target running frame rate, and step S111A is executed. 

[0073] Step S108A: Determine, by the operating system of the terminal device, whether the 

target running frame rate is less than or equal to a preset refresh rate threshold. 



 12  

[0074] The operating system of the terminal device determines whether the target running 

frame rate is less than or equal to the preset refresh rate threshold, which means determining 

whether the value of the target running frame rate is less than or equal to the value of the preset 

refresh rate threshold. The refresh rate threshold may be set by the user according to own needs. 

The refresh rate threshold may be less than or equal to the highest refresh rate supported by the 

terminal device. When the target running frame rate is less than or equal to the refresh rate 

threshold, step S109A is executed; and when the target running frame rate is greater than the refresh 

rate threshold, step S110A is executed. 

[0075] Step S109A: Control, by the operating system of the terminal device, the screen to 

perform refresh displaying according to the target running frame rate. 

[0076] The operating system of the terminal device controls the screen to perform refresh 

displaying according to the target running frame rate, which means that the operating system first 

adjusts the value of the refresh rate to be same as the value of the target running frame rate and then 

controls in real time the screen to perform refresh displaying according to the adjusted refresh rate, 

so as to enhance the user experience. 

[0077] Step S110A: Determine, by the operating system of the terminal device, the refresh 

rate threshold to be the target refresh rate, and controls the screen to perform refresh displaying 

according to the target refresh rate. 

[0078] On the premise that the state parameter of the terminal device satisfies the execution 

condition of the target running frame rate, if the value of the target running frame rate is greater 

than the value of a limited refresh rate threshold, the screen is controlled to perform refresh 

displaying according to the refresh rate threshold at this time, that is, the terminal device increases 

the refresh rate to a reachable maximum value to ensure the user experience. 

[0079] In some embodiments, after step S110A, step S113A and subsequent steps may also 

be executed. 

[0080] Step S111A: Determine, by the operating system of the terminal device, a target 

refresh rate of the screen based on the state parameter. 

[0081] When the terminal device does not satisfy the execution condition of the target 

running frame rate, the highest running frame rate corresponding to at least one execution condition 

that can be satisfied by the state parameter can be determined based on the state parameter, and the 

value of the highest running frame rate is taken as the value of the target refresh rate of the screen. 
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[0082] According to the above example, assuming that the acquired state parameter is the 

CPU temperature being 50°C and the CPU usage rate being 45%, if the state parameter satisfies 

execution conditions of both 90 FPS and 30 FPS, the greater value from 30 FPS and 90 FPS, i.e., 90 

FPS, is determined to be the value of the target refresh rate, and a frequency of the target refresh 

rate is 90 Hz. 

[0083] Step S112A: Control, by the operating system of the terminal device, the screen to 

perform refresh displaying according to the target refresh rate. 

[0084] Step S113A: Send, by the operating system of the terminal device, the state 

parameter and the target refresh rate to the client. 

[0085] The operating system of the terminal device sends the state parameter and the target 

refresh rate to the client based on the previously established communication connection. 

[0086] Step S114A: Determine, by the client, based on the state parameter, whether the 

terminal device satisfies the execution condition of the target running frame rate. 

[0087] The client can determine, based on the state parameter, whether the terminal device 

satisfies the execution condition of the target running frame rate, so as to determine whether the 

terminal device does not adjust the value of the refresh rate to the value of the target running frame 

rate because the terminal device cannot support the target running frame rate. If it is determined that 

the terminal device does not satisfy the execution condition of the target frame rate, that is, if it is 

determined that the terminal device does not adjust the refresh rate because of inability of 

supporting the target running frame rate, it is determined to reversely adjust the running frame rate 

at this time, and the step S115A is executed. If it is determined that the terminal device satisfies the 

execution condition of the target running frame rate, that is, if it is determined that the terminal 

device does not adjust the refresh rate because of other reasons instead of inability of supporting the 

target running frame rate, it is determined to not adjust the running frame rate, and step S116A is 

executed. 

[0088] Step S115A: Perform, by the client, image outputting according to the target refresh 

rate. 

[0089] The client performs image outputting according to the target refresh rate, which 

means that the client adjusts the value of the running frame rate to be same as the value of the target 

refresh rate, and performs image outputting according to the adjusted running frame rate. 

[0090] Step S116A: Perform, by the client, image outputting according to the target running 

frame rate. 
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[0091] In the frame rate adjustment method provided in this embodiment of this application, 

after determining the corresponding target running frame rate based on its own running scenario, 

the client dynamically adjusts its running frame rate to the target running frame rate, and sends the 

target running frame rate to the operating system of the terminal device by means of the 

communication connection to the operating system of the terminal device, so as to instruct the 

operating system of the terminal device to adjust, based on the target running frame rate, the refresh 

rate of the screen; after receiving the target running frame rate, the operating system of the terminal 

device determines, based on its own state parameter, whether the screen of the terminal device 

supports the target running frame rate. If the running state of the terminal device is enough to 

support the target running frame rate, the value of the refresh rate of the screen can be adjusted to 

the same as the value of the target running frame rate. If the value of the refresh rate of the screen is 

decreased to be the same as the value of the target running frame rate, the power consumption of the 

terminal device can be effectively reduced; and if the value of the refresh rate of the screen is 

increased to be same as the value of the target running frame rate, the display effect can be 

enhanced, and the use experience of a user is thus enhanced. 

[0092] In some embodiments, if the terminal device actively dynamically adjusts the refresh 

rate, after step S104, as shown in FIG. 5, the following steps may also be executed: 

[0093] Step S105B: Acquire, by the operating system of the terminal device, the target 

running frame rate of the client. 

[0094] The operating system of the terminal device sends a frame rate acquisition request to 

the client, so as to acquire the target running frame rate of the client. For example, the operating 

system of the terminal device may send a frame rate acquisition request to the client once at a preset 

time interval (for example, a frame rate acquisition request is sent to the client every 1 min), so as to 

acquire the target running frame rate of the client. 

[0095] Step S106B: Determine, by the operating system of the terminal device, whether the 

target running frame rate is the same as a current refresh rate of the screen. 

[0096] The operating system of the terminal device determines whether the target running 

frame rate is the same as the current refresh rate of the screen, which means determining whether 

the value of the target running frame rate is same as the value of the current refresh rate. When the 

value of the target running frame rate is determined to be same as the value of the current refresh 

rate of the screen, it indicates that the refresh rate does not need to be adjusted, and step S105B is 

executed again. When the value of the target running frame rate is determined to be different from 
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the value of the current refresh rate of the screen, it indicates that the refresh rate of the screen needs 

to be adjusted, and step S107B is executed at this time. 

[0097] Step S107B: Acquire, by the operating system of the terminal device, the state 

parameter of the terminal device. 

[0098] The state parameter of the terminal device acquired by the operating system may 

include, but not limited to, a CPU temperature, a CPU usage rate and the like. 

[0099] Step S108B: Determine, by the operating system of the terminal device, based on the 

state parameter, whether the terminal device satisfies an execution condition of the target running 

frame rate. 

[0100] Similar to the implementation process of step S107A, during implementation of step 

S108B, a set temperature threshold and/or usage rate threshold may be acquired first. The execution 

condition of the target running frame rate includes at least one of the following: the CPU 

temperature is less than the temperature threshold; and the CPU usage rate is less than the usage 

rate threshold. When it is determined that the terminal device satisfies the execution condition of the 

target running frame rate, step S109B is executed; and when it is determined that the terminal 

device does not satisfy the execution condition of the target running frame rate, step S110B is 

executed. 

[0101] Step S109B: Control, by the operating system of the terminal device, the screen to 

perform refresh displaying according to the target running frame rate. 

[0102] The operating system of the terminal device controls the screen to perform refresh 

displaying according to the target running frame rate, which means that the operating system first 

adjusts the value of the refresh rate of the screen to be the same as the value of the target running 

frame rate and then performs refresh displaying according to the adjusted refresh rate. 

[0103] Step S110B: Determine, by the operating system of the terminal device, a target 

refresh rate of the screen based on the state parameter. 

[0104] When the terminal device does not satisfy the execution condition of the target 

running frame rate, the highest running frame rate corresponding to at least one execution condition 

that can be satisfied by the state parameter can be determined based on the state parameter, and the 

value of the highest running frame rate is taken as the value of the target refresh rate of the screen. 

[0105] Step S111B: Control, by the operating system of the terminal device, the screen to 

perform refresh displaying according to the target refresh rate. 
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[0106] In the frame rate adjustment method provided by the above-mentioned embodiment, 

after determining the corresponding target running frame rate based on its own running scenario, 

the client dynamically adjusts its running frame rate to the target running frame rate, so as to adjust 

the running frame rate of the client. However, the client will not instruct the operating system of the 

terminal device to adjust the refresh rate of the screen. Therefore, the operating system of the 

terminal device can actively monitor whether the running frame rate of the client changes. If it is 

monitored that the running frame rate of the client changes, the operating system of the terminal 

device determines the target running frame rate of the client, and determines, based on its own state 

parameter, whether the terminal device supports the target running frame rate. If the running state of 

the terminal device is enough to support the target running frame rate, the refresh rate of the screen 

can be adjusted to the target running frame rate, thus achieving active adjustment of the refresh rate 

of the screen. Furthermore, if the value of the refresh rate of the screen is decreased to be the same 

as the value of the target running frame rate, the power consumption of the terminal device can be 

effectively reduced; and if the value of the refresh rate of the screen is increased to be same as the 

value of the target running frame rate, the display effect can be enhanced, and the use experience of 

a user is thus enhanced.  

[0107] In some embodiments, step S102 may be implemented by the following steps: 

[0108] Step S1021A: Determine a moving parameter of a virtual object in an outputted 

picture of the client and an operation frequency of a user based on the running data. 

[0109] The virtual object may be either a virtual character or a virtual prop. 

[0110] Step S1022A: When the moving parameter is greater than a first parameter 

threshold, or when the operation frequency is greater than a first frequency threshold, determine that 

the client is in a first running scenario. 

[0111] Step S1023A: When the moving parameter is less than or equal to the first parameter 

threshold, or when the operation frequency is less than or equal to the first frequency threshold, 

determine that the client is in a second running scenario. 

[0112] In a high frame rate mode, an operation of a user can get a faster response, and the 

user experience of the client will be smoother. Therefore, when it is determined, based on the 

operation frequency, that the operation frequency is greater than the predetermined first frequency 

threshold, it can be determined that the client is in the first running scenario, that is, a high frame 

rate running scenario; when the operation frequency is less than the first frequency threshold, that 

is, when the operation frequency of the user is not extremely high, for example, when the user 
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conducts an operation, such as purchasing equipment outside a game of a game client, that does not 

involve a competition or when the user does not conduct any operation, it can be determined that 

the client is in the second running scenario, that is, a low frame rate running scenario. 

[0113] When the moving parameter of the virtual object is greater than the first parameter 

threshold, which indicates that the virtual object moves fast, the high frame rate mode can avoid a 

non-fluent and blurring picture. Therefore, at this time, it is determined that the client is in the first 

running scenario, that is, the high frame rate running scenario. When the moving parameter of the 

virtual object is less than or equal to the first parameter threshold, which indicates that the virtual 

object moves at a low speed or does not move, it is determined that the client is in the second 

running scenario at this time, that is, the low frame rate running scenario. 

[0114] In some embodiments, step S102 may also be implemented by the following steps: 

[0115] Step S1021B: Determine whether the client plays a recommendation animation 

based on the running data. 

[0116] When the client plays the recommended animation, for example, when the game 

client plays a CG animation, a high frame rate can better show the quality of a game. Or, when a 

video watching client plays a video recommendation clip, a high frame rate can improve the picture 

quality. Therefore, the scenario is also determined to be the first running scenario, that is, the high 

frame rate scenario, even if the above condition is not satisfied. 

[0117] Step S1022B: When it is determined based on the running data that a 

recommendation animation is played, determine that the client is in a first running scenario. 

[0118] Or, the following steps are executed: 

[0119] Step S1021C: Determine whether a game is over or whether a scenario switching 

animation is played based on the running data. 

[0120] For the game client, a user will not be immersed in displayed pictures in those 

scenarios such as a cutting animation after the game is over and a switching scenario between 

different copies. Therefore, these scenarios are determined to be the second running scenario, that 

is, the low frame rate scenario. For the video watching client, advertisements in titles or titles, tail 

leaders and the like that the user does not pay too much attention to can be determined to be low 

frame rate scenarios. 

[0121] Step S1022C: When it is determined based on the running data that a game is over or 

a scenario switching animation is played, determine that the client is in a second running scenario. 
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[0122] By means of the above-mentioned three implementations, a current running scenario 

for a client can be determined based on running data of the client, so that the frame rate is 

dynamically adjusted based on the running scenario. 

[0123] In some embodiments, before step S101, the following steps may also be executed: 

[0124] Step S001: Upon startup of the client, determine whether the client supports frame 

rate adjustment. 

[0125] When it is determined that the client supports the frame rate adjustment, step S002 is 

executed; and when it is determined that the client terminal does not support the frame rate 

adjustment, step S201 is executed. 

[0126] Step S002: Upon startup, request by the client, to establish a communication 

connection to the operating system of the terminal device. 

[0127] Step S003: When the establishment of the communication connection is completed, 

determine, by the client whether the terminal device supports frame rate adjustment. 

[0128] When it is determined that the terminal device supports the frame rate adjustment, 

step S004 is executed; when it is determined that the terminal device does not support the frame rate 

adjustment, step S101 is executed. 

[0129] Step S004: Acquire, by the client, the highest refresh rate supported by the terminal 

device. 

[0130] The highest refresh rate supported by the terminal device is determined based on 

hardware of the terminal device, and may be considered to be confirmed when the terminal device 

leaves the factory. 

[0131] After an application client acquires the highest refresh rate supported by the terminal 

device, step S103 may be implemented by the following steps: 

[0132] Step S1031: When it is determined that the running scenario is the first running 

scenario, determine the highest refresh rate to be the target running frame rate of the client. 

[0133] The highest refresh rate is determined to be the target running frame rate of the 

client, which means that the value of the highest refresh rate is determined to be the value of the 

target running frame rate of the client.  

[0134] Step S1032: When it is determined that the running scenario is the second running 

scenario, determine a preset running frame rate to be the target running frame rate of the client. 
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[0135] The value of the preset running frame rate is less than the value of the highest refresh 

rate. That is, when it is determined that the running scenario is a high frame rate scenario, the value 

of the highest refresh rate that can be supported by the hardware of the terminal device is 

determined to be the value of the target running frame rate of the client, so as to improve the 

playback quality in the high frame rate scenario. When it is determined that the running scenario is 

a low frame rate scenario, a preset relatively low running frame rate can be determined to be the 

target running frame rate of the client, so that without affecting the user experience, the power 

consumption of the terminal device can be reduced, and the standby time of the terminal device can 

be prolonged. 

[0136] In some embodiments, when the client supports the dynamic frame rate adjustment, 

the client can dynamically adjust the frame rate in real time according to the running data, or the 

user can manually adjust the frame rate through a frame rate adjustment interface provided by the 

client. If the client automatically adjusts the frame rate in real time according to the running data, 

after step S005, step S101 and subsequent steps are executed. If the client manually adjusts the 

frame rate based on settings of the user, after the client acquires a target running frame rate set by 

the user, the client performs image outputting based on the target running frame rate, so as to 

achieve the dynamic adjustment of the running frame rate; and furthermore, the terminal device is 

triggered based on the dynamic adjustment to dynamically adjust the refresh rate of the screen. 

[0137] Step S201: Acquire, by the operating system of the terminal device, the state 

parameter of the terminal device. 

[0138] Step S202: Collect, by the operating system of the terminal device, image data and 

user operation data of the client during running within a preset duration. 

[0139] The preset duration has been preset by the terminal device when the terminal device 

leaves the factory. Of course, the terminal device may also provide a setting interface of the 

duration, which is preset by the user according to own needs. The image data may include pixel 

values of various pixel points of an image rendered and outputted by the client during running, and 

the user operation data may include trigger time, a trigger position, a pressure value and other data 

of a user operation. 

[0140] Step S203: Determine, by the operating system of the terminal device, a target 

refresh rate of the screen based on the state parameter, the image data and the user operation data. 

[0141] During implementation of step S203, the running scenario where the client is located 

can be first determined based on the image data and the user operation data, thus determining the 
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running frame rate corresponding to the running scenario. If the value of the running frame rate is 

less than the value of the current refresh rate of the terminal device, the value of the running frame 

rate is determined to the value of the target refresh rate of the screen. When the value of the running 

frame rate is greater than the value of the current refresh rate of the terminal device, whether the 

terminal device can satisfy the execution condition of the running frame rate is determined based on 

the state parameter; if the terminal device can satisfy the execution condition of the running frame 

rate, the value of the running frame rate is determined as the value of the target refresh rate of the 

screen; and if the terminal device cannot satisfy the execution condition of the running frame rate, 

the target refresh rate is determined based on the state parameter. The value of the target refresh rate 

is greater than or equal to the value of the current refresh rate. 

[0142] Step S204: Control, by the operating system of the terminal device, the screen to 

perform refresh displaying according to the target refresh rate. 

[0143] Through above steps S201 to S204, even if the client does not support dynamic 

adjustment of a frame rate, the terminal device can make a real-time judgment on the running 

scenario of the client based on picture data in a running process and the number of user operations, 

and estimate a corresponding running frame rate of the client based on the determined running 

scenario, so that the own refresh rate is dynamically adjusted based on the running frame rate; the 

screen can be refreshed at a high refresh rate in a high frame rate scenario, and the screen can be 

refreshed at a low refresh rate in a low frame rate scenario; and the power consumption of the 

terminal device is reduced. 

[0144] The following describes an exemplary application of this embodiment of this 

application in an actual application scenario. 

[0145] The frame rate adjustment method provided in this embodiment of this application is 

described by taking the game client as an example. The frame rate adjustment method provided in 

this embodiment of this application includes the following steps: 

[0146] Step S501: Identify, by the game client, a high frame rate scenario and a low frame 

rate scenario, and determine a target running frame rate according to the identified scenario. 

[0147] During scenario identification, according to whether the user needs to frequently 

conduct a touch-control operation, whether there is a complicated animation, whether there is 

scenario switching and transferring and the like, the game client can determine whether the current 

scenario is a scenario where a user can clearly feel a high frame rate, and determine the target 

running frame rate of the identified scenario. The game client can dynamically adjust the running 
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frame rate during switching of different scenarios. The adjustment can be based on the identified 

scenario or a real-time running state of the terminal device. 

[0148] Step S502: Send, by the game client, the identified scenario and the target running 

frame rate to the terminal device. 

[0149] During the implementation, an interaction protocol can be defined between the game 

client and the terminal device, so that the game client can deliver the identified scenario and target 

running frame rate to the terminal device in real time. At the same time, when the terminal device 

runs abnormally, for example, when an extremely high temperature causes a decrease in the 

performance and a failure in supporting a high refresh rate, the terminal device can also notify the 

game client through the interaction protocol, and the game client adjusts the running frame rate in 

real time according to received information. 

[0150] Step S503: After receiving a frame rate adjustment message sent by the game client, 

adjust by the terminal device, the refresh rate of the screen of the terminal device in real time. 

[0151] After receiving the frame rate adjustment message sent by the game client, the 

operating system of the terminal device adjusts the refresh rate of the screen of the terminal device 

in real time, so as to ensure that no non-fluent pictures will appear in a switching process. 

[0152] In some embodiments, when the current running state of the terminal device is not 

enough to support the current running frame rate, the terminal device may notify the game client 

through a callback interface to reduce the running frame rate in real time. 

[0153] Division of game scenarios and a dynamic frame rate policy are described below. 

[0154] I. Scenario division 

[0155] Low and high running frame rate scenarios are divided according to the impact of 

different running frame rates in each scenario on actual user experience, and can be distinguished 

according to the several following factors during implementation. 

[0156] 1. Whether a user conducts an operation. 

[0157] In a high running frame rate mode, an operation of a use can get a faster response, 

and the experience in the game will be more fluent. Therefore, a high running frame rate is required 

if the user conducts an operation. 

[0158] Different user operation types can correspond to different scenarios, that is to say, 

different operation types have different requirements on the running frame rate. For example, in a 

fierce fighting scenario, the user will conduct operations frequently, and a high running frame rate 
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is required to provide faster responses at this time. For a scenario of purchasing equipment outside a 

competition game, without involving real-time competitions, the user will not conduct operations 

frequently; and at this time, a good experience can be brought to the user at medium and high 

running frame rates. 

[0159] In a case of no operation by the user at all, only a low running frame rate is required 

to be maintained, which does not affect the user experience and can also reduce the overall power 

consumption in the game. 

[0160] 2. Whether a picture moves. 

[0161] Changes in the height and position of a camera will affect the user's perception on 

the picture. A high running frame rate can make the changes of the camera smoother and reduce 

dizziness of the user; when a character or prop in a game picture moves rapidly, a high running 

frame rate can make the movement visually smoother; therefore, when the height and position of 

the camera change, or the movement of the character and prop causes frequent picture switching, it 

is in a high running frame rate scenario; when pictures are relatively static or the motion is not 

obvious, a low running frame rate is maintained, which will not affect the user experience and also 

reduce the overall power consumption in the game. At this time, it is in a low running frame rate 

scenario. 

[0162] 3. Special scenario. 

[0163] In a particular scenario, a user has a clear expectation. For example, in a cutting 

animation after the game is over, a switching scenario between different copies, and the like, the 

user will not be immersed in displayed pictures, so that the running frame rate can be switched to a 

low running frame rate. 

[0164] In some special scenarios, such as playing a CG animation of a game, a high running 

frame rate can better reflect the quality of the game, so a high running frame rate is also maintained 

even if the above conditions are not satisfied. 

[0165] II. Scene identification and sending. 

[0166] In a running process of a game, the client can determine the running frame rate of 

each scenario according to the above defined principle, mark the running frame rate of each 

scenario in real time, and send the running frame rate to the terminal device. 

[0167] FIG. 6 is a flowchart of an implementation flow of scenario division provided by an 

embodiment of this application. As shown in FIG. 6, the flow includes: 
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[0168] Step S601: Determine whether a picture moves. 

[0169] If it is determined that the picture moves, step S604 is executed to determine that it is 

in a high running frame rate scenario; and if it is determined that the picture is still, step S602 is 

executed for further determination. 

[0170] Step S602: Determine whether there is a user operation. 

[0171] When it is determined that there is a user operation, step S604 is executed, and it is 

determined to be a high frame rate scenario; and when it is determined that there is no user 

operation, step S603 is executed for further determination. 

[0172] In the embodiments of this application, determining whether there is a user operation 

may be determining whether there is a user operation and whether the frequency of the user 

operation is greater than a certain threshold of the number of times; and if there is a user operation 

and the frequency of the operation is greater than the threshold of the number of times, it is 

determined that there is a user operation. 

[0173] Step S603: Determine whether it is a preset high running frame rate special scenario. 

[0174] When it is determined to be the preset high frame rate special scenario, step S604 is 

executed to determine that it is a high operation frame rate scenario; and if it is determined not to be 

the preset high operation frame rate special scenario, step S605 is executed. 

[0175] Step S604: Determine that it is a high running frame rate scenario. 

[0176] Step S605: Determine that it is a low running frame rate scenario. 

[0177] In step S601 to step S605, in order to achieve the best user experience, when any one 

of the conditions meets the requirement of the high running frame rate, it needs to be identified as a 

high running frame rate scenario. 

[0178] In step S601 to step S603, determining the movement of the picture, the user 

operation and the special scenario in sequence is only an exemplary illustration. In actual 

implementation, the order of determining the movement of the picture, the user operation and the 

special scenario is random. 

[0179] After the game client completes the scenario identification, the game client 

determines the target running frame rate according to the identified scenario, adjusts a picture 

rendering frame rate in real time according to the target running frame rate, and then notifies the 

terminal device in real time to adjust the corresponding refresh rate. 
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[0180] In the embodiments of this application, the game client can not only automatically 

identify a scenario and adjust a frame rate, but also dynamically adjust the frame rate according to 

actual needs of a user. When a running state of the terminal device is abnormal, if an extremely high 

temperature causes the performance to be reduced, the overall running frame rate is also required to 

be correspondingly reduced. 

[0181] When the game client receives a running state abnormality returned by the terminal 

device, the running frame rate is reduced in real time, and an adjustment result is sent back to the 

terminal device in real time. 

[0182] The interaction protocol between the game client and the terminal device is 

described below. Table 1 shows field information sent by the game client to the terminal device: 

Table 1 Field information sent by the game client to the terminal device 

Name of field Type of field Meaning of field Remarks 

Game_name String Name of game pack  

Target_FPS Int Target frame rate  

Adjust_src Int Reasons of frame rate adjustment 

0: automatic dynamic adjustment 

1: adjustment by a user 

2: if the terminal device is abnormal, 

the game is correspondingly adjusted 

 

Scence_Type Int Current game scenario type: 

1: Special scenario 

2: Picture motion scenario 

3: User operation scenario 

 

 

Table 2 Field information replied by the terminal device to the game client 

Name of field Type of field Meaning of field Remarks 

Game_name String Name of game pack  

Target_FPS Int Target running frame rate issued by 

the game 
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Terminal_Target_FPS Int Target refresh rate finally adjusted by 

the terminal device: If the target 

refresh rate finally adjusted by the 

terminal device is consistent with that 

issued by the game, it is not 

necessary to adjust the game, or it is 

necessary to correspondingly adjust 

the game 

 

Terminal_state Int Running state of the terminal device: 

0: The running is normal, and the 

running frame rate is dynamically 

adjusted according to game needs 

1: There is an abnormality indicating 

an extremely high temperature, so 

that the running frame rate of the 

game needs to be reduced 

2: The running frame rate is not 

adjusted according to the game needs, 

but the game is not required to be 

adjusted with the terminal device 

 

[0183] FIG. 7 is a schematic diagram of an interaction flow of a terminal device and a game 

client provided by an embodiment of this application. As shown in FIG. 7, the interaction flow 

includes: 

[0184] Step S701: Query, by the game client, the terminal device for whether the terminal 

device supports a dynamic frame rate. 

[0185] During the implementation of step S701, a QeryDynamicFPS interface can be 

invoked to query whether the terminal device supports the dynamic frame rate. There is no need to 

input parameters for the interface. Outputs may be: 1: support or not support; and 2: a supported 

version number. 

[0186] Step S702: Return, by the terminal device, a dynamic frame rate support situation. 

[0187] Step S703: Query, by the game client, the terminal device for the currently supported 

highest refresh rate. 

[0188] During the implementation of step S703, the currently supported highest refresh rate 

may be queried from the terminal device by invoking the QueryTerminalMaxFPS interface. There 

are no input parameters for this interface, and an output parameter is the highest refresh rate that the 

terminal device can support. 
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[0189] Step S704: Return, by the terminal device, the currently supported highest refresh 

rate. 

[0190] Step S705: Request, by the game client, to establish a connection to the terminal 

device. 

[0191] During the implementation of step S705, the game client may request the terminal 

device to establish a connection channel for dynamic frame rate adjustment by invoking a 

ConnetToTerminal interface, and an output is success or failure. 

[0192] Step S706: Complete, by the terminal device, the initialization and return that the 

connection has been established. 

[0193] At step S701 to step S706, before the game client starts to dynamically adjust the 

frame rate, the game client handshakes with the terminal device to make an agreement on related 

protocols and establish and maintain communication links. 

[0194] Step S707: Determine, by the game client, a current target running frame rate, and 

send information to the terminal device. 

[0195] The game client can determine the target running frame rate of the game client by 

invoking a JudgeTartgetFPS interface, where an input of this interface is the running data of the 

game, and an output is the target running frame rate. After the game client determines the target 

running frame rate, the target running frame rate is carried in a message and sent to the terminal 

device; and a field in the sent information is as shown in Table 1. 

[0196] Step S708: After receiving the information sent by the game client, dynamically 

adjust, by the terminal, the refresh rate, and return an adjustment result to the game client. 

[0197] After receiving the message shown in Table 1, the terminal device invokes the 

AdjustTerminalTargetFPS interface to adjust the refresh rate of the screen, that is, the input of this 

interface is an information structure shown in Table 1, and the output is an information structure 

shown in Table 2. The information structure shown in Table 2 is then fed back to the game client by 

the terminal device. 

[0198] Step S709: Perform, by the game client, reverse frame rate adjustment according to 

the information fed back by the terminal device, and feed back the adjustment result and current 

real-time scenario information to the terminal device. 

[0199] After receiving the information structure shown in Table 2 and sent by the terminal 

device, the game client invokes the AdjustGameTargetFPS interface to dynamically adjust the 
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target running frame rate again. The input of this interface can be the information structure returned 

by the terminal device and shown in Table 2 and the target running frame rate TargetFPS 

determined in step S707, and the output is the information structure shown in Table 1, so that the 

game client can dynamically adjust the target running frame rate again according to the adjustment 

result returned by the terminal device. TargetFPS and the information returned by the terminal 

device are comprehensively determined, and the running frame rate of the game is adjusted in real 

time; and a secondary adjustment result is returned to the terminal device. 

[0200] Step S710: After receiving the information sent by the game client, dynamically 

adjust, by the terminal device, the refresh rate. 

[0201] After receiving the adjustment result sent by the game client, the terminal device 

adjusts the refresh rate of the screen again according to the adjustment result, so as to dynamically 

adjust the refresh rate of the screen. 

[0202] Step S711: Repeat the steps 8-10 during the running of the game until the game is 

over. 

[0203] At the end of the game, the game notifies the terminal device to disconnect the link. 

[0204] At the end of the game, when the user shuts down the game client, the game client 

can invoke a CloseConnect interface to cut off the communication connection with the terminal 

device. This interface has no input parameter, but has an output of success or failure. 

[0205] In this embodiment of this application, the terminal device achieves the ability to 

perform dynamic frame rate adjustment in real time. The frame rate adjustment can take effect 

instantaneously, and the user will not feel it. After receiving the request of adjusting the frame rate 

from the game client, the terminal device determines a current running state. If the temperature is 

normal and can support a frame rate requirement of the game client, the refresh rate is adjusted 

normally according to the request sent by the game client. 

[0206] If the current running state of the terminal device is abnormal, such as extremely 

high temperature, which leads to a decrease in the performance and a failure of meeting the 

requirement of the game for a high frame rate, the refresh rate will not be increased temporarily, 

and the running state will be notified to the game client, so that the game client can follow the 

terminal device to perform the frame rate adjustment. 

[0207] According to the frame rate adjustment method provided in this embodiment of this 

application, the game client can dynamically adjust the running frame rate of the game, and the 

dynamic frame rate adjustment can be notified to the terminal device in real time, allowing the 
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terminal device to perform real-time adjustment with changes of the game. Therefore, the following 

phenomenon can be avoided: the waste of power or reduction of the user experience caused by 

inconsistency between the refresh rate of the screen of the terminal device and the running frame 

rate of the game since the running frame rate of the game is adjusted. In addition, the terminal 

device can dynamically adjust the refresh rate in real time according to the running state of the 

terminal device, which can effectively reduce the power consumption while ensuring the user 

experience. At the same time, when the performance is low, the game client can also be notified in 

real time to perform adjustment accordingly. In this way, through the frame rate adjustment method 

provided in this embodiment of this application, the user can enjoy a fluent high frame rate 

experience, and an abnormality such as non-fluent pictures when the temperature of the terminal 

device is too high is also avoided. 

[0208] In the above implementation, the running frame rate of the game client and the 

refresh rate of the screen of the terminal device are dynamically adjusted at the same time. In some 

embodiments, only the game client may perform the dynamic frame rate adjustment, that is, the 

game client can achieve a dynamic frame rate without relying on the terminal device, and can also 

gain most of the profits. However, if the terminal device does not perform dynamic frame rate 

adjustment accordingly, maintaining a high refresh rate on the screen will still bring additional 

power consumption in a low frame rate scenario. 

[0209] Or, in some embodiments, it is not necessary to establish a communication 

connection between the game client and the terminal device. At this time, if the game client 

performs dynamic frame rate switching, the terminal device can monitor the frame rate switching of 

the game through rendering of a GPU. After the game client switches the frame rate, the terminal 

device can also follow the game client to switch the refresh rate following. 

[0210] Or, in some embodiments, if the game client does not perform dynamic frame rate 

switching, the terminal device may also perform dynamic refresh rate adjust without relying on the 

game client. At this time, a game scenario can be dynamically determined in real time by means of 

collecting game picture changes of the user and touch-control operations of the user in real time, so 

as to distinguish a high frame rate scenario and a low frame rate scenario and perform dynamic 

refresh rate switching. 

[0211] An exemplary structure, in which a frame rate adjustment apparatus 354 provided by 

an embodiment of this application is implemented as a software module, is continued to be 

described below. In some embodiments, as shown in FIG. 2, a software module stored in the frame 

rate adjustment apparatus 354 of a memory 350 may be a frame rate adjustment apparatus in a 
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terminal device 300, and includes: a first acquisition module 3541 configured to acquire running 

data of the client during running in a foreground when a client in the terminal device supports 

dynamic frame rate switching; a first determination module 3542 configured to determine a running 

scenario of the client based on the running data; a second determination module 3543 configured to 

determine a target running frame rate of the client based on the running scenario; and a first 

outputting module 3544 configured to control the client to perform image outputting according to 

the target running frame rate, and trigger an operating system of the terminal device to adjust a 

refresh rate of a screen according to the target running frame rate. 

[0212] In some embodiments, the apparatus further includes: a first transmission module 

configured to transmit the target running frame rate to the operating system of the terminal device; a 

second acquisition module configured to acquire a state parameter of the terminal device after the 

target running frame rate is received; and a first control module configured to: when it is determined 

based on the state parameter that the terminal device satisfies an execution condition of the target 

running frame rate and the target running frame rate is less than or equal to a preset refresh rate 

threshold, control the screen to perform refresh displaying according to the target running frame 

rate. 

[0213] In some embodiments, the apparatus further includes: a third determination module 

configured to: when it is determined based on the state parameter that the terminal device does not 

satisfy the execution condition of the target running frame rate, determine a target refresh rate of the 

screen based on the state parameter; a second control module configured to control the screen to 

perform refresh displaying according to the target refresh rate; and a second transmission module 

configured to transmit the state parameter and the target refresh rate to the client. 

[0214] In some embodiments, the state parameter includes at least one of the following: a 

CPU temperature, a CPU usage rate and remaining power of the terminal device; and the execution 

condition of the target running frame rate includes at least one of the following: the CPU 

temperature is less than a temperature threshold; the CPU usage rate is less than a usage rate 

threshold; and the remaining power is greater than a remaining power threshold. 

[0215] In some embodiments, the apparatus further includes: a second outputting module 

configured to: when it is determined based on the state parameter that the terminal device does not 

meet the execution condition of the target running frame rate, perform, by the client, image 

outputting according to the target refresh rate output; and a third outputting module configured to: 

when it is determined based on the state parameter that the test device satisfies the execution 
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condition of the target running frame rate, perform, by the client, image outputting according to the 

target running frame rate. 

[0216] In some embodiments, the apparatus further includes: a fourth obtaining module, 

configured to obtain the target running frame rate of the client; a fifth obtaining module, configured 

to obtain a state parameter of the terminal device when an operating system of the terminal device 

determines that the target running frame rate is different from the current refresh rate of the screen; 

the third control module is configured to control the screen to refresh and display according to the 

target running frame rate when it is determined based on the state parameter that the terminal device 

satisfies the execution condition of the target running frame rate. 

[0217] In some embodiments, the first determination module is further configured to 

determine a moving parameter of a virtual object in an outputted picture of the client and an 

operation frequency of a user based on the running data; when the moving parameter is greater than 

a first parameter threshold or when the operation frequency is greater than a first frequency 

threshold, determine that the client is in a first running scenario; and when the moving parameter is 

less than or equal to the first parameter threshold, and the operation frequency is less than or equal 

to the first frequency threshold, determine that the client is in a second running scenario. 

[0218] In some embodiments, the first determination module is further configured to: when 

it is determined based on the running data that a recommendation animation is played, determine 

that the client is in the first running scenario; or, when it is determined based on the running data 

that a game is over or a scenario switching animation is played, determine that the client is in the 

second running scenario. 

[0219] In some embodiments, the apparatus further includes: a connection establishment 

module configured to: after startup, request, by the client, to establish a communication connection 

with the operating system of the terminal device; a sixth determination module configured to: when 

the establishment of the communication connection is completed, determine whether the terminal 

device supports frame rate adjustment; a sixth acquisition module configured to: when it is 

determined that the terminal device supports the frame rate adjustment, acquire the highest refresh 

rate supported by the terminal device; and a seventh determination module configured to determine 

a correspondence relationship between a scenario level and a running frame rate based on the 

highest refresh rate and a preset scenario level. 

[0220] In some embodiments, the second determination module is further configured to: 

when it is determined that the running scenario is the first running scenario, determine the highest 

refresh rate to be the target running frame rate of the client; and when it is determined that the 



 31  

running scenario is the second running scenario, determine a preset running frame rate to be the 

target running frame rate of the client, the preset running frame rate being less than the highest 

refresh rate. 

[0221] In some embodiments, the apparatus further includes a seventh acquisition module 

configured to: when the client in the terminal device does not support the dynamic frame rate 

switching, acquire a state parameter of the terminal device; a data collection module configured to 

collect image data and user operation data of the client during running within a preset duration; an 

eighth determination module configured to determine a target refresh rate of the screen based on the 

state parameter, the image data and the user operation data; and a fourth control module configured 

to control the screen to perform refresh displaying according to the target refresh rate. 

[0222] The description of the apparatus embodiments of this application is similar to the 

description of the foregoing method embodiment, and the apparatus embodiment has beneficial 

effects similar to those of the method embodiment, and therefore details are not described. Refer to 

descriptions in the method embodiments of this application for technical details undisclosed in the 

apparatus embodiments of this application. 

[0223] An embodiment of this application provides a storage medium storing an executable 

instruction. When the executable instruction is executed by a processor, the processor is caused to 

perform the method, for example, the method shown in FIG. 4 provided in the embodiments of this 

application. 

[0224] In some embodiments, the storage medium may be a computer-readable storage 

medium such as a ferromagnetic random access memory (FRAM), a read only memory (ROM), a 

programmable read-only memory (PROM), an erasable programmable read-only memory 

(EPROM), an electrically erasable programmable read-only memory (EEPROM), a flash memory 

(Flash Memory), a magnetic storage, an optic disc, or a compact disc-read only memory (Compact 

Disc-Read Only Memory, CD-ROM); or may be various devices including one or any combination 

of the memories described above. 

[0225] In some embodiments, the executable instructions may be written in any form of 

programming language (comprising a compiled or interpreted language, or a declarative or 

procedural language) by using the form of a program, software, a software module, a script or code, 

and may be deployed in any form, comprising being deployed as an independent program or being 

deployed as a module, a component, a subroutine, or another unit suitable for use in a computing 

environment. 
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[0226] In an example, the executable instructions may, but do not necessarily, correspond to 

a file in a file system, and may be stored in a part of a file that saves another program or other data, 

for example, be stored in one or more scripts in a HyperText Markup language (HTML) file, stored 

in a file that is specially used for a program in discussion, or stored in the plurality of collaborative 

files (for example, be stored in files of one or modules, subprograms, or code parts). In an example, 

the executable instructions may be deployed to be executed on a computing device, or deployed to 

be executed on a plurality of computing devices at the same location, or deployed to be executed on 

a plurality of computing devices that are distributed in a plurality of locations and interconnected by 

using a communication network. 
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CLAIMS 

What is claimed is: 

1. A frame rate adjustment method, which is implemented by a terminal device, the method 

comprising: 

acquiring running data of a client during running in a foreground when the client in the 

terminal device supports dynamic frame rate switching; 

determining a running scenario of the client based on the running data; 

determining a target running frame rate of the client based on the running scenario; and 

performing, by the client, image outputting according to the target running frame rate, and 

triggering an operating system of the terminal device to adjust a refresh rate of a screen according to 

the target running frame rate. 

2. The method according to claim 1, wherein after the performing, by the client, image 

outputting according to the target running frame rate, the method further comprises: 

transmitting, by the client, the target running frame rate to the operating system of the terminal 

device, and triggering the operating system of the terminal device to acquire a state parameter of the 

terminal device; and 

controlling the screen to perform refresh displaying according to the target running frame rate 

in response to determining, based on the state parameter, that the terminal device satisfies an 

execution condition of the target running frame rate and that the target running frame rate is less 

than or equal to a set refresh rate threshold. 

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

determining, by the operating system of the terminal device, a target refresh rate of the screen 

based on the state parameter in response to determining, based on the state parameter, that the 

terminal device does not satisfy the execution condition of the target running frame rate; 

controlling the screen to perform refresh displaying according to the target refresh rate; and 

transmitting, by the operating system of the terminal device, the state parameter and the target 

refresh rate to the client. 

4. The method according to claim 2 or 3, wherein the state parameter comprises at least one of 

the following: a central processing unit (CPU) temperature, a CPU usage rate, and remaining power 

of the terminal device; 
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the execution condition of the target running frame rate comprises at least one of the 

following: 

the CPU temperature is less than a temperature threshold; 

the CPU usage rate is less than a usage rate threshold; and 

the remaining power is greater than a remaining power threshold. 

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

performing, by the client, image outputting according to the target refresh rate in response to 

the client determining, based on the state parameter, that the terminal device does not satisfy the 

execution condition of the target running frame rate; and 

performing, by the client, image outputting according to the target running frame rate in 

response to the client determining, based on the state parameter, that the terminal device satisfies 

the execution condition of the target running frame rate. 

6. The method according to claim 1, wherein after the performing, by the client, image 

outputting according to the target running frame rate, the method further comprises: 

acquiring, by the operating system of the terminal device, the target running frame rate of the 

client; 

acquiring a state parameter of the terminal device in response to the operating system of the 

terminal device determining that the target running frame rate is different from a current refresh rate 

of the screen; and 

controlling the screen to perform refresh displaying according to the target running frame rate 

in response to determining, based on the state parameter, that the terminal device, based on satisfies 

an execution condition of the target running frame rate. 

7. The method according to claim 1, wherein the determining a running scenario of the client 

based on the running data comprises: 

determining a moving parameter of a virtual object in an outputted picture of the client and an 

operation frequency of a user based on the running data; 

in response to the moving parameter being greater than a first parameter threshold, or in 

response to the operation frequency being greater than a first frequency threshold, determining that 

the client is in a first running scenario; and 

in response to the moving parameter being less than or equal to the first parameter threshold, 
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or in response to the operation frequency being less than or equal to the first frequency threshold, 

determining that the client is in a second running scenario. 

8. The method according to claim 1, wherein the determining a running scenario of the client 

based on the running data comprises: 

in response to determining, based on the running data, that a recommendation animation is 

played, determining that the client is in a first running scenario; or, 

in response to determining, based on the running data, that a game is over or a scenario 

switching animation is played, determining that the client is in a second running scenario. 

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

upon startup, requesting, by the client, to establish a communication connection to the 

operating system of the terminal device; and 

acquiring, by the client, the highest refresh rate supported by the terminal device in response to 

the communication connection being established and the client determining that the terminal device 

supports frame rate adjustment. 

10. The method according to claim 9, wherein the determining a target running frame rate of 

the client based on the running scenario comprises: 

determining the highest refresh rate to be the target running frame rate of the client in response 

to determining that the running scenario is the first running scenario; and  

determining a preset running frame rate to be the target running frame rate of the client in 

response to determining taht the running scenario is the second running scenario, wherein the preset 

running frame rate is less than the highest refresh rate. 

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

acquiring, by the operating system of the terminal device, the state parameter of the terminal 

device when the client in the terminal device does not support dynamic frame rate switching; 

collecting, by the operating system of the terminal device, image data and user operation data 

of the client during running within a preset duration; 

determining, by the operating system of the terminal device, a target refresh rate of the screen 

based on the state parameter, the image data and the user operation data; and 

controlling, by the operating system of the terminal device, the screen to perform refresh 

displaying according to the target refresh rate. 
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12. A frame rate adjustment apparatus, the apparatus comprising: 

a first acquisition module configured to acquire running data of a client during running in a 

foreground when the client in the terminal device supports dynamic frame rate switching; 

a first determination module configured to determine a running scenario of the client based on 

the running data; 

a second determination module configured to determine a target running frame rate of the 

client based on the running scenario; and 

a first outputting module configured to perform, by the client, image outputting according to 

the target running frame rate, and trigger an operating system of the terminal device to adjust a 

refresh rate of a screen according to the target running frame rate. 

13. A terminal device for frame rate adjustment, the device comprising: 

a memory, configured to store executable instructions; and 

a processor configured to implement, when executing an executable instruction stored in the 

memory, the method according to any one of claims 1 to 11. 

14. A computer readable storage medium, storing executable instructions, the executable 

instructions, when executed by a processor, implementing the method according to any one of 

claims 1 to 11. 

15. A computer program product, comprising a computer program and instructions, the 

computer program or the instructions, when executed by a processor, implementing the method 

according to any one of claims 1 to 11. 

  


