VIBRATION SIGNAL CODING METHOD AND APPARATUS,
COMPUTER DEVICE AND STORAGE MEDIUM

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No. 202210684720.9,
entitled "VIBRATION CODING METHOD AND APPARATUS, COMPUTER DEVICE AND
STORAGE MEDIUM" filed on June 16, 2022, which is incorporated herein by reference in its

entirety.

FIELD OF THE TECHNOLOGY

[0002] The disclosure relates to the field of computer technologies, and in particular, to a

vibration signal coding processing method and apparatus, a computer device, and a storage medium.

BACKGROUND

[0003] With continuous development of a computer technology, convenience of relevant
users in production and daily life processes can be effectively improved by performing content
output based on a computer device. Due to diversity of output content based on the computer device
at present, diversified forms of content output have also emerged, such as voice output or text

output, all of which are intended to better satisfy device use needs of the users.

SUMMARY

[0004] Some embodiments of the present disclosure provide a vibration signal coding
processing method and apparatus, a computer device, and a storage medium, which can enhance

flexibility of vibration signal coding for a control element.

[0005] According to one aspect, the embodiments of the present disclosure provide a

vibration signal coding processing method, including:

[0006] obtaining a plurality of control elements in a target device, and determining layout
information of the plurality of control elements in the target device according to a position of any

one of the plurality of control elements in the target device;

[0007] determining scenario indication information corresponding to the plurality of control
elements according to an expression form used by the target device to perform content output based
on the plurality of control elements, and determining orientation indication information of each

control element of the plurality of control elements based on the layout information; and
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[0008] performing vibration signal coding on each of the plurality of control elements based
on the scenario indication information and the orientation indication information to obtain vibration

signal coding information corresponding to each of the plurality of control elements.

[0009] According to another aspect, the embodiments of the present disclosure provide a

vibration signal coding processing apparatus, including:

[0010] an obtaining unit, configured to obtain a plurality of control elements in a target
device, and determine layout information of the plurality of control elements in the target device

according to a position of any one of the plurality of control elements in the target device;

[0011] a processing unit, configured to determine scenario indication information
corresponding to the plurality of control elements according to an expression form used by the
target device to perform content output based on the plurality of control elements, and determine
orientation indication information of each control element of the plurality of control elements based

on the layout information; and

[0012] the processing unit being further configured to perform vibration signal coding on
each of the plurality of control elements based on the scenario indication information and the
orientation indication information to obtain vibration signal coding information corresponding to

each of the plurality of control elements.

[0013] According to still another aspect, the embodiments of the present disclosure provide
a computer device, including a processor, an input device, an output device, and a memory which
are interconnected with one another. The memory is configured to store a computer program that
enables the computer device to perform the method described above. The computer program
includes program instructions. The processor is configured to call the program instructions to

perform the following operations:

[0014] obtaining a plurality of control elements in a target device, and determining layout
information of the plurality of control elements in the target device according to a position of any

one of the plurality of control elements in the target device;

[0015] determining scenario indication information corresponding to the plurality of control
elements according to an expression form used by the target device to perform content output based
on the plurality of control elements, and determining orientation indication information of each

control element of the plurality of control elements based on the layout information; and



[0016] performing vibration signal coding on each of the plurality of control elements based
on the scenario indication information and the orientation indication information to obtain vibration

signal coding information corresponding to each of the plurality of control elements.

[0017] According to yet another aspect, the embodiments of the present disclosure provide a
computer-readable storage medium. The computer-readable storage medium stores program
instructions, which when executed by a processor, causes the processor to perform the vibration

signal coding processing method described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic diagram of a vibration waveform according to some

embodiments of the present disclosure.

[0019] FIG. 2 is a schematic diagram of a grid layout according to some embodiments of the

present disclosure.

[0020] FIG. 3 is a schematic flowchart of a vibration signal coding processing method

according to some embodiments of the present disclosure.

[0021] FIG. 4 is a schematic diagram of a dot matrix element according to some

embodiments of the present disclosure.

[0022] FIG. 5 is a schematic diagram of a control element according to some embodiments

of the present disclosure.

[0023] FIG. 6 is a schematic diagram of a prefix waveform according to some embodiments

of the present disclosure.

[0024] FIG. 7 is a schematic diagram of a suffix waveform according to some embodiments

of the present disclosure.

[0025] FIG. 8 is a schematic diagram of a vibration waveform of an anchor element

according to some embodiments of the present disclosure.

[0026] FIG. 9 is a schematic diagram of vibration signal coding information of a grid

according to some embodiments of the present disclosure.

[0027] FIG. 10 is a schematic diagram of a vibration waveform of a non-anchor element

according to some embodiments of the present disclosure.

[0028] FIG. 11 is a schematic diagram of vibration signal coding information of a complete

grid according to some embodiments of the present disclosure.



[0029] FIG. 12 is a schematic diagram of vibration signal coding information of an

operation handle according to some embodiments of the present disclosure.

[0030] FIG. 13 is a schematic diagram of an output vibration according to some

embodiments of the present disclosure.

[0031] FIG. 14 is a schematic block diagram of a vibration signal coding processing

apparatus according to some embodiments of the present disclosure.

[0032] FIG. 15 is a schematic block diagram of a computer device according to some

embodiments of the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0033] Some embodiments of the present disclosure provide a vibration signal coding
processing method, so that a computer device may determine scenario indication information when
vibration signal coding is performed on various control elements based on an expression form used
by each control element in a target device to perform content output. Orientation indication
information of any control element is further determined based on layout information of the various
control elements in the target device. The computer device generates vibration signal coding
information for any control element based on the determined scenario indication information and
orientation indication information. Therefore, the target device outputs content corresponding to the
control element and synchronously outputs the vibration signal coding information corresponding to
the control element when subsequently performing content output based on the control element.
Therefore, a device user may determine the content output by the target device based on the
vibration signal coding information output by the target device, which improves flexibility and

diversity when the device user determines the output content.

[0034] In addition, the target device performs vibration signal coding based on the
orientation indication information and the scenario indication information, and the orientation
indication information is fixed information determined based on an orientation corresponding to the
control device. Therefore, by a method for performing vibration signal coding on the control
element in some embodiments of the present disclosure, the scenario indication information may be
flexibly adjusted based on a change of a scenario, and a vibration signal coding method
corresponding to the orientation indication information does not need to be adjusted, which reduces
learning cost when the computer device performs vibration signal coding on the control element,

and improves flexibility of vibration signal coding of the computer device.



[0035] In some embodiments, the control element in the target device may be a physical
control key, may be a virtual touch button, or the like. No limits are made thereto. The computer
device may be the target device, may be a built-in processor in the target device, may be an external
device connected to the target device, or the like. No limits are made thereto. In addition, both the
computer device and the target device may be servers or terminal devices. In the embodiments of
the present disclosure, a detailed description is provided using an example where the computer

device and the target device are terminal devices.

[0036] In some embodiments, there may be one or more expression forms used when the
control element performs content output. The expression form may be a digit form, a letter form, a
character form, or the like, for example, after digit 5 in a grid keyboard is selected, the output
content may be the digit 5, may be any one of letters j, k, or 1, may be a character generated by a
letter, or the like. Scenario indication information determined when vibration signal coding is
performed on the control element is configured for indicating an expression form of output content
of the control element. For example, scenario indication information 1 may be configured for
expressing the output content in the digit form, and scenario indication information 2 may be

configured for expressing the output content in the letter form.

[0037] In some embodiments, an operation of performing vibration signal coding on various
control elements refers to: determining a tactile reminder when corresponding output content is
output after the various control elements are selected. The tactile reminder may be a vibration
reminder, a flash reminder, or the like. The vibration signal coding refers to determining a vibration
waveform corresponding to the control element. The vibration waveform is configured for
reminding the output content corresponding to the control element. If the control element is a
physical key, and the corresponding output content is digit 2, the vibration waveform configured for
reminding the digit 2 from a tactile sense may be determined through vibration signal coding. In the
embodiments of the present disclosure, the tactile reminder specifically refers to the vibration
reminder. A process of performing vibration signal coding on the various control elements in the
embodiments of the present disclosure is a process of determining accompanying vibration
waveforms corresponding to vibration reminders when the various control elements output
corresponding output content. In some embodiments, performing vibration signal coding on the
control element is to determine an accompanying vibration waveform when the corresponding
control element performs content output. The scenario indication information may be different
vibration waveforms, so that different vibration waveforms may be configured for performing
tactile feedback when the corresponding control element outputs the output content in different
expression forms, which can improve rationality and practicality after vibration signal coding is
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performed on the various control elements, and is helpful to improve user stickiness of the control

element after vibration signal coding.

[0038] In some embodiments, disabled groups such as visually impaired users, hearing
impaired users, physically disabled users, or users with visual, auditory, or physical limitations
currently (for example, a user who is cooking may be understood as a visually limited user) usually
have impediments when obtaining information transmitted by a single sense organ due to lack of a
sense organ during using the computer device, leading to that a user cannot obtain complete
information from the computer device. Based on lack of obtained information, various difficulties
may usually be caused when the user uses the computer device. Therefore, to improve an audience
user range of the computer device, the computer device usually does not only output a single piece
of sensory information to achieve information transmission. For example, to avoid that a visually
impaired user cannot obtain complete visual information from the computer device, the computer
device usually outputs audio information when outputting visual information, so that the visually
impaired user may obtain complete output information from the computer device through the audio
information. An accessibility concept advocates that transmission of any information does not rely
on a single sense organ, that is to say, the computer device needs to perform output and
transmission on information in a plurality of sensory forms for output of the same information. For
example, picture information may be accompanied by text descriptions, so as to facilitate reading by
the visually impaired user through a screen; and the audio information may be accompanied by
converted text information, so as to ensure obtaining of the complete information by a hearing
impaired user. In the embodiments of the present disclosure, diversity of transmitting information

currently is achieved through a tactile feedback technology.

[0039] In five senses of a human body, a tactile sense has a wider contact surface with our
bodies compared with other senses. There are receivers of tactile signals all over the human body.
Even though, information that the tactile sense of the human body can transmit is limited, and is
usually only 1% of the visual information. However, emotional experiences that the tactile sense
brings to humans are indispensable. If there is no tactile sense, a process that a user interacts with a
real object in daily life will become dull and uninteresting. It is the same with technical products.
For virtual reality (VR) somatosensory game consoles and terminal devices for daily use (for
example, a smartphone), tactile feedback brought by vibration improves user experience. That is to
say, the tactile feedback may effectively compensate for an existing information transmission
method at present, and bring more diversified operating experiences to a device user corresponding
to the computer device. Based on flexibility and privacy of the tactile feedback, diversity of the
output information achieved based on the tactile feedback better satisfies user needs. The tactile
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feedback of the computer device involved in the embodiments of the present disclosure is to drive a
motor to vibrate in a mode indicated by vibration signal coding information after the corresponding
vibration signal coding information (i.e., a vibration waveform) is determined. Due to continuous
iteration and upgrading of vibration motor technologies of computer devices, performance of
vibration modules is constantly improved, and a more comfortable experience is brought. Computer
devices have also basically opened up application programming interfaces (APIs) of systems, so
that a large number of third-party users (for example, vibration developers) are enable to use
vibration feedback to improve product experiences, and different vibration waveforms may be
generated through different strengths, frequencies, and times. Different application scenarios are
distinguished and expressed by using different vibration waveforms, so that the computer device
achieves an accompanying reminder for an application scenario through an accompanying output
vibration when outputting a reminder message corresponding to the vibration signal coding

information.

[0040] In some embodiments, adapted models and systems of the APIs are not completely
the same. A most suitable API is to be selected according to covered systems and models in a
product implementation, and then a suitable tactile feedback effect is designed according to a
scenario. The APIs of vibrations with default values provided by a current iPhone operating system

(10S) (an operating system) is shown in Table 1:

Table 1
API Parameter Remark
Vibration AudioServicesPlaySystemSound(kSyste | A vibration lasts for 1 s at a high
mSoundID_Vibrate) frequency, and is usually configured
for message notification.
TapticEngine a. Peek tactile sense Commonly configured for

three-dimensional (3D) touch. Pop
has a slightly stronger vibration than
b. Pop tactile sense Peek.

AudioServicesPlaySystemSound(1519)

AudioServicesPlaySystemSound(1520) Scenario: a. Long press or repress a

particular control item in a control
center; and b. Enlarge a menu to a

c. Three continuous short vibrations
(three continuous vibrations of Peek
tactile sense) page.

AudioServicesPlaySystemSound(1521)

UllmpactFeedb | a. Light (representing a physical Commonly configured for dropdown
ackGenerator vibration or an interaction of a small refresh and gesture feedback;
interface element)

Scenario: Clock adjustment, clock




UllmpactFeedbackGenerator*generator
= [[UIllmpactFeedbackGeneratoralloc]
initWithStyle:UllmpactFeedbackStyleLi

ght];

b. Medium (representing a physical
vibration or an interaction of a medium
sized interface element)

UllmpactFeedbackGenerator*generator=
[[UllmpactFeedbackGeneratoralloc]
initWithStyle:UllmpactFeedbackStyleLi

ght];

c. Heavy (representing a physical
vibration or an interaction of a large
interface element)

UllmpactFeedbackGenerator*generator
= [[UIllmpactFeedbackGeneratoralloc]
nitWithStyle:UllmpactFeedbackStyleHe

avyl;

scale, and on and off of a switch
control.

UlINotification
FeedbackGener
ator

a. Success (representing completion of a
task or a behavior)

UlINotificationFeedbackGenerator*notifi
cationFeedbackGenerator=[[UINotificati
onFeedbackGeneratoralloc]init]

[notificationFeedbackGeneratornotificati
onOccurred:UINotificationFeedbackTyp
eSuccess]

b. Warning (representing that a warning
is generated when a task or behavior is
performed)

UlNotificationFeedbackGenerator*notifi
cationFeedbackGenerator=[[UINotificati
onFeedbackGeneratoralloc]init]

[notificationFeedbackGeneratornotificati
onOccurred:UINotificationFeedbackTyp
eWarning]

c. Failure: Error (representing failure of a
task or a behavior)

UlINotificationFeedbackGenerator*notifi
cationFeedbackGenerator=[[UINotificati
onFeedbackGeneratoralloc]init]

Scenario: a. Face recognition success;
b. Shake revocation; c. Face
recognition failure, and password
input error after screen lock.

UlSelectionFee
dbackGenerato
r

UlSelectionFeedbackGenerator*selectio
nFeedbackGenerator =
[[UISelectionFeedbackGeneratoralloc]ini

t]

Scenario: After dropping down a
browser, swipe left and right to select
an option or a photo, or a picture is
enlarged to a limit value and bounces




[selectionFeedbackGeneratorselectionCh | back after being continuously
anged] enlarged.

[0041] In some embodiments, a suitable vibration effect can be easily combined by calling
the APIs with default values described above, as long as the called API, a type, and a time interval
between every two vibrations are marked. In addition, the tactile feedback can transmit much less
information than a visual sense and an auditory sense, and will not be a main means for information
transmission, so the information only serves as supplementary information (or enhanced
information) to visual information and auditory information. The tactile feedback generated by the
vibration motor of the computer device can effectively improve the sensibility of an interaction and
enhance user experience. For example, in a case of information transmission, the tactile feedback

usually has two functions:

[0042] (1) prompting whether an operation result occurs (the visual sense and the auditory

sense may be insufficient or cannot be timely transmitted to the user); and
[0043] (2) implicitly expressing a nature of the operation result.

[0044] For example, the design of vehicle software needs to consider the factors such as that
operation personnel cannot focus visual attention on the interface and there are various noise
interferences in a road environment. In this case, tactile information generated by a vibration can
compensate for deficiencies of the visual information and the auditory information, and inform the
operation personnel whether the operation result occurs. In addition, the computer device
establishes different physical metaphors by setting different changes of an amplitude and a
frequency, so as to bring different feelings to the operation personnel. For example, a default API
(an application programming interface) may be built-in the computer device, including three types
of preset vibration feedback, i.e., success, failure, and warning, which respectively correspond to
natures of results. For example, waveforms corresponding to the three types of vibration feedback
are as shown in FIG. 1. For example, a waveform of vibration feedback corresponding to success
(for example, may be a vibration waveform marked by (1) in FIG. 1) is a waveform with an
amplitude from low to high to transmit a positive signal, which implicitly expresses that this
operation result is success. For example, in a recognition success scenario, the computer device may
output a waveform of the vibration feedback corresponding to success. A waveform of the vibration
feedback corresponding to warning (for example, may be a vibration waveform marked by (2) in
FIG. 1) is a waveform with an amplitude from high to low to transmit a negative signal, indicating
that this operation has a risk, and needs to be performed after being confirmed. In addition, a

waveform of the vibration feedback corresponding to failure (for example, may be a vibration




waveform marked by (3) in FIG. 1) is a waveform with an amplitude that increases first and then
decreases and a frequency that increases, indicating that this operation result is failure. In a scenario
of recognition failure or operation failure, the waveform of the vibration feedback corresponding to

failure is output.

[0045] In some embodiments, the computer device, when performing vibration signal
coding on a control element, further determines layout information of various control elements in a
target device in addition to determining scenario indication information based on an expression
form of the control element, so as to determine orientation indication information when vibration
signal coding is performed on a control element based on the layout information. The computer
device performs vibration signal coding in combination with the scenario indication information
and the orientation indication information for vibration signal coding of the various control
elements in the target device. Based on vibration signal coding performed in combination with the
scenario indication information and the orientation indication information, when a reminder (for
example, the tactile feedback described above, specifically, the vibration output described above) is
output based on vibration signal coding information subsequently, a user may determine
accompanying output content based on the output reminder. Moreover, vibration signal coding in
combination with the scenario indication information and the orientation indication information can
further effectively improve accuracy of the vibration signal coding information obtained by
performing vibration signal coding on the various control elements by the computer device, can
improve correlation between the vibration signal coding information obtained by performing
vibration signal coding on the various control elements and a corresponding layouts of the various
control elements and between the vibration signal coding information and expression forms, and is
helpful to improve comprehensibility of the reminder corresponding to the output vibration signal

coding information.

[0046] The layout information of the various control elements in the target device may be
determined based on positions of the various control elements in the target device. The layout
information in the embodiments of the present disclosure may refer to a grid shown in FIG. 2. In
addition, when the layout information is not a grid, but the various control elements have a
corresponding position relationship, a method for performing vibration signal coding on the

corresponding control element may also be referred to.

[0047] FIG. 3 is a schematic flowchart of a vibration signal coding processing method
according to some embodiments of the present disclosure. As shown in FIG. 3, the method may

include the following operations:
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[0048] S201: Obtain a plurality of control elements in a target device, and determine layout
information of the plurality of control elements in the target device according to a position of any

one of the plurality of control elements in the target device.

[0049] S202: Determine scenario indication information corresponding to the plurality of
control elements according to an expression form used by the target device to perform content
output based on the plurality of control elements, and determine orientation indication information

of each control element of the plurality of control elements based on the layout information.

[0050] In operation S201 and operation S202, the target device may be a smart terminal, a
traditional telephone, or the like. When the target device is the smart terminal, the plurality of
control elements in the target device may be touch buttons in the smart terminal. When the target
device is the traditional telephone, the plurality of control elements in the target device may be
physical keys of the traditional phone. In addition, in the embodiments of the present disclosure, the

computer device and the target device may be considered as the same device.

[0051] In some embodiments, positions (relative positions) of various control elements in
the target device are fixed in the target device. Therefore, the computer device may determine the
layout information of the plurality of control elements in the target device based on the positions of
the control elements in the target device. The layout information may reflect positions of the various
control elements in the target device. Meanwhile, the layout information may reflect a relative

position relationship between different control elements in the target device.

[0052] A process that the computer device determines the layout information of the plurality
of control elements in the target device is a background processing process of the computer device.
That is to say, whether to output or display the control element is irrelevant in a process that the
computer device obtains the layout information of the control elements. In some embodiments,
when the computer device obtains the layout information, the control element may not be displayed,

or the control element may be displayed. No limits are made herein.

[0053] In some embodiments, the plurality of control elements included in the target device
may be dot matrix elements, for example, the dot matrix elements included in the physical keys of
the target device. The dot matrix elements are configured for expressing information for a user with
a visual impairment. Generally, a dot matrix element is generally formed by dot elements of a
square. Each dot performs tactile information feedback through a protrusion or an indentation, so as

to achieve expressions of at most 64 types of information.

11



[0054] In some embodiments, when the control elements included in the target device are
dot matrix elements, the layout information of the dot matrix elements in the target device may be
determined based on the positions of six dot elements of the dot matrix elements in the square. As
shown in FIG. 4, the layout information of the dot matrix elements is that: Six dot elements form a
group of dot matrix elements, and six dots of the group of dot matrix elements are fixed in positions,
are arranged in a sequence of 1, 2, and 3 from top to bottom on a left side, and are arranged in a
sequence of 4, 5, and 6 from top to bottom on a right side. For example, a group of dot matrix
elements may represent 26 English letters. First ten letters (a-j) only use four dots, i.e., 1, 2, 4, and 5,
a is represented by dot 1, b is represented by dot 1 and dot 2, ¢ is represented by dot 1 and dot 3,

and so on. Subsequent ten letters (k-t) are obtained by adding dot 3 to (a-j), the final six letters (u-z),
except for "w", are all obtained by adding dot 3 and dot 6 to (a-j), and letter w is obtained by adding
dot 6 to j. For another example, the dot matrix elements described above may represent digits by
adding prefixes. The prefixes may be highlighting of dot 3 to dot 6. The highlight of dot 1

represents digit 1, the highlight of dot 1 and dot 2 represents digit 2, the highlight of dot 1 and dot 4
represents digit 3, the highlight of dot 1, dot 4, and dot 5 represents digit 4, the highlight of dot 1

and dot 5 represents digit 5, and so on.

[0055] Based on arrangement of various dot elements in the dot matrix elements and two
element states, i.e., the protrusion and the indentation corresponding to each dot element, the
computer device may define vibration signal coding information of the dot matrix elements
corresponding to different output content based on the element states of the various dot elements in
the dot matrix elements. The computer device may determine scenario indication information of

each dot element in the dot matrix elements first based on an expression form of the output content.

[0056] In some embodiments, the expression form of the output content includes: a letter
form, a digit form, and a Chinese form. Therefore, the computer device will determine the scenario
indication information corresponding to the letter form, the scenario indication information
corresponding to the digit form, and the scenario indication information corresponding to the
Chinese form respectively. After the computer device determines scenario indication information
when the various dot elements express the output content in different forms, further, the computer
device may determine orientation indication information of each dot element in combination with
the layout information of the various dot elements in the dot matrix elements. The computer device
may perform vibration signal coding based on the scenario indication information and the
orientation indication information corresponding to each dot element to obtain vibration signal
coding information corresponding to the dot element, and then output, when outputting output
content corresponding to each dot element (or the dot matrix element), tactile reminder information
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corresponding to output content based on the vibration signal coding information corresponding to

the dot element.

[0057] Practice shows that a user may not be able to perceive vibration effects with similar
parameters, that is to say, a resolution that the user can perceive needs to be considered when a
vibration effect is designed. Correspondingly, a plurality of parameter benchmark values are set, for
example, three frequency levels may be set: 15-45-75 Hz, or a plurality of strength levels are set, for
example, strength levels are set as 20-40-70-100, or the computer device may select a value based
on a resolution corresponding to tactile information in an absence of a guidance of a frequency
benchmark or a strength benchmark, so that a receiving user corresponding to the tactile
information may clearly perceive a change of the tactile information. That is to say, the receiving
user corresponding to the tactile information may determine a change of strength of two times of

tactile information through the values of different frequencies and/or strengths.

[0058] In some embodiments, the plurality of control elements in the target device are touch
buttons or physical keys in the target device, as shown in FIG. 5. The embodiments of the present
disclosure are described in detail in a case that various control elements are arranged in the target
device in a grid layout. That is to say, the layout information obtained by the computer device based
on positions of the various control elements in the target device is the grid. The grid generally refers
to a layout that the control elements are arranged in a mode of 3x3 rows and columns, or the grid
may refer to a layout that the control elements are arranged in a mode of nx3 rows and columns, n
is greater than 3, for example, the control elements are arranged in a mode of 4x3 or 5%3 rows and
columns. For the plurality of control elements that are in the grid layout, when performing vibration
signal coding on a control element, the computer device may determine an expression form used by
each control element to perform content output first to determine scenario indication information
based on the expression form, and then perform vibration signal coding on the control element in
combination with the scenario indication information and orientation indication information

corresponding to the layout information. Then operation S203 may be performed.

[0059] S203: Perform vibration signal coding on each of the plurality of control elements
based on the scenario indication information and the orientation indication information to obtain

vibration signal coding information corresponding to each of the plurality of control elements.

[0060] In some embodiments, if a purpose of performing vibration signal coding on various
control elements is to determine a vibration waveform when the control element performs content
output, the computer device may respectively express the scenario indication information and the

orientation indication information by using two different vibration waveforms when performing
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vibration signal coding on each control element based on the scenario indication information and

the orientation indication information.

[0061] From the grid layout shown in FIG. 5, it may be learned that digit 5 (i.e., a central
button of the grid) is located at a central position of the grid layout. Buttons in up, down, left, and
right position relationships with the button located at the central position include buttons with digits
2,4, 6, and 8, buttons in a 45° diagonal relationship with the central position include buttons with

digits 1, 3, 7, and 9, and buttons with digits 0, *, and # are indirectly related to the central position.

[0062] In some embodiments, the control elements in the grid layout refer to elements that
have output content, while the control elements that do not have output content, for example,
operation buttons (specifically, switching buttons) are not taken into consideration when element
layout is considered. That is to say, for a plurality of touch buttons shown in FIG. 5, the control
elements in the grid layout refer to the touch buttons that have output buttons outlined by dashed
lines in FIG. 5. The buttons in the 45° diagonal relationship with the central position may be

understood as buttons in special up, down, left, and right position relationships.

[0063] Based on a special orientation relationship among various control elements in the
grid, the computer device may express the scenario indication information by using a prefix
waveform, which is configured for informing a user of an expression type (a digit, a character, or
the like) of the output content expressed by a subsequent vibration. Then, a suffix waveform for
expressing the layout information corresponding to the control element is determined based on a
special relationship between positions of various control elements in the grid layout and the central
position. Then, the vibration waveform of the control element may be determined based on the
prefix waveform and the suffix waveform. The vibration signal coding information of each control
element is obtained after the vibration waveform of the control element is determined. That is to say,
if the computer device expresses the scenario indication information by using the prefix waveform
and expresses the orientation indication information by using the suffix waveform, the computer
device may generate one or more combined waveforms in a mode of combining the prefix
waveform and the suffix waveform when performing vibration signal coding on each control
element based on the scenario indication information and the orientation indication information.
The computer device may associate one combined waveform with one control element, and the
combined waveform associated with the control element may be used as a vibration waveform of

the control element.

[0064] In some embodiments, there is at least one prefix waveform and at least one suffix

waveform set in the computer device. Different prefix waveforms may express output content in
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different expression forms, and different suffix waveforms may be configured for expressing
position information corresponding to the control element (or a relative position relationship

between the control element and other control elements).

[0065] In some embodiments, the computer device may select a target prefix waveform
from at least one prefix waveform first when generating the combined waveform based on a
combination of the prefix waveform and the suffix waveform. For the purpose that the selected
target prefix waveform can effectively express the scenario information when a current control
element performs content output, the computer device may select, from the at least one prefix
waveform, a target prefix waveform that matches the expression form used by the target device to
perform content output as the target prefix waveform when selecting the target prefix waveform
from the at least one prefix waveform. In some embodiments, the computer device also selects a
target suffix waveform from at least one suffix waveform in addition to obtaining the target prefix
waveform from the at least one prefix waveform. Then, the computer device may combine the
selected target prefix waveform and target suffix waveform to generate a target combined
waveform. The target combined waveform is to be used as a vibration waveform corresponding to a

particular control element.

[0066] In some embodiments, after the target prefix waveform and the target suffix
waveform obtained by the computer device are combined, generated combined waveforms need to
be in one-to-one correspondence with the control elements included in the target device to achieve
effective expressions of various control elements in the target device, and the computer device may
obtain a total element quantity corresponding to a plurality of control elements, so that a waveform
quantity N of required target prefix waveforms and a waveform quantity M of required target suffix
waveforms may be determined according to the total element quantity. Both N and M are positive
integers, and then the computer device may obtain N target prefix waveforms from the at least one
prefix waveform, and obtain M target suffix waveforms from the at least one suffix waveform.
After the N target prefix waveforms are combined with the M target suffix waveforms, the quantity
of the obtained combined waveforms is greater than or equal to the total element quantity, so as to
ensure that one control element in the target device may correspond to one combined element

generated according to the target prefix waveform and the target suffix waveform.

[0067] For example, when the total element quantity of the plurality of control elements
obtained by the computer device is 12 as shown in FIG. 5, the computer device may respectively
obtain 2 target prefix waveforms and 6 target suffix waveforms to combine to obtain 12 combined

waveforms to obtain a vibration waveform corresponding to each control element.
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[0068] In some embodiments, if the computer device only obtains one basic prefix
waveform for indicating an expression form of current output content, and obtains M target suffix
waveforms, the computer device may further randomly combine the M target suffix waveforms and
the basic prefix waveform to obtain combined reference waveforms. If a quantity of the combined
reference waveforms obtained by the computer device is greater than or equal to the total element
quantity, one obtained combined reference waveform is associated with one control element.

Different control elements are associated with different combined reference waveforms.

[0069] In some embodiments, if the quantity of the combined reference waveforms obtained
by the computer device is less than the total element quantity of the plurality of control elements,
the computer device may further perform split processing on the basic prefix waveform according
to the total element quantity and the waveform quantity M of the target suffix waveforms to obtain
N split waveforms. A quantity of the combined waveforms obtained by combining the N split
waveforms and the M target suffix waveforms is greater than or equal to the total element quantity,
N is greater than 1, and N is an integer. The N split waveforms are used as the target prefix

waveforms.

[0070] In some embodiments, when the plurality of control elements are in a grid layout, the
computer device may use two vibration waveforms with different vibration effects as target prefix
waveforms. These two vibration waveforms with different vibration effects are configured for
indicating the output content in the same expression form. In addition, these two vibration
waveforms with different vibration effects may be obtained by performing splitting processing on
one vibration waveform, or may be two different independent vibration waveforms. The target
prefix waveforms with two different vibration effects obtained by the computer device may include
a first prefix waveform and a second prefix waveform. The first prefix waveform is a vibration
waveform with a vibration strength that increases gradually, and specifically, may be the vibration
waveform marked by 30 in FIG. 6; and the second prefix waveform is a vibration waveform with a
vibration strength that decreases gradually, and specifically, may be the vibration waveform marked

by 31 in FIG. 6.

[0071] In some embodiments, the control element that is located at the central position
among the plurality of control elements in the grid layout may be considered as an anchor element
of the plurality of control elements in the grid layout, while other control elements that are located
at other positions in the grid are non-anchor elements. When the control elements are in the grid
layout, the central position is a position in a second row and a second column from bottom to top

and from left to right, the control element corresponding to the central position is an anchor element,
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so the central position may also be referred to as an anchor position. Based on the grid layout of the
plurality of control elements, the non-anchor elements, except for the anchor element, include
non-anchor elements directly related to the anchor element. The non-anchor elements directly
related to the anchor element may be understood as those have up, down, left, and right position
relationships with the anchor element, and one suffix waveform set in the computer device may be
configured for expressing one reference position relationship. So, the computer device may
respectively set the suffix waveforms with the reference position relationships of up, down, left, and

right.

[0072] In some embodiments, the computer device may express two position relationships
of up and down by using the vibration waveforms that increase gradually and decrease gradually,
express a left orientation relationship by using a vibration waveform with a frequency that decreases
gradually, and express a right orientation relationship by using a waveform with a frequency that
increases gradually. When the reference position relationships include one or more of an up
orientation, a down orientation, a left orientation, and a right orientation, the at least one suffix
waveform in the computer device includes: a suffix waveform corresponding to any one of the up
orientation, the down orientation, the left orientation, and the right orientation. A vibration strength
of the suffix waveform corresponding to the up orientation gradually increases, as shown in the
vibration waveform marked by 32 in FIG. 7. A vibration strength of the suffix waveform
corresponding to the down orientation gradually decreases, as shown in the vibration waveform
marked by 33 in FIG. 7. A vibration frequency of the suffix waveform corresponding to the left
orientation gradually decreases, as shown in the vibration waveform marked by 34 in FIG. 7. A
vibration frequency of the suffix waveform corresponding to the right orientation gradually

increases, as shown in the vibration waveform marked by 35 in FIG. 7.

[0073] In some embodiments, based on division of the anchor element and the non-anchor
elements in the grid layout by the computer device, the computer device may select the target prefix
waveform from the at least one prefix waveform after determining the anchor element and the
non-anchor elements in the plurality of control elements when selecting the target prefix waveform
and the target suffix waveform. The target suffix waveform is selected from the at least one suffix
waveform based on an orientation relationship between the anchor element and the non-anchor
elements. The computer device selects a suffix waveform with a reference position relationship that
is the same as the orientation relationship from the at least one suffix waveform based on the
orientation relationship between the anchor element and the non-anchor elements. The selected

suffix waveform is the target suffix waveform.
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[0074] In some embodiments, after selecting the target prefix waveform and the target
suffix waveform, when combining to generate the target combined waveform based on the target
prefix waveform and the target suffix waveform, in a case that a target control element that
generates the vibration waveform is the anchor element, the computer device may combine the
target prefix waveform based on a first time interval to generate the target combined waveform of
the target control element. When the target control element that generates the vibration waveform is
the anchor element, the computer device obtains the first prefix waveform and the second prefix
waveform in the at least one prefix waveform included in the target prefix waveform. Assuming
that the first time interval is represented by t0, and is generally set as 100 ms, the target combined
waveform of the target control element generated after the first prefix waveform and the second
prefix waveform are combined based on the first time interval is as shown in FIG. 8. When
determining that a target control element that generates the vibration waveform is the non-anchor
element, the computer device combines the target prefix waveform and the target suffix waveform
based on a second time interval to generate the target combined waveform of the target control
element. One prefix waveform is obtained, i.e., the target prefix waveform, and one suffix
waveform is obtained, i.e., the target suffix waveform. The target combined waveform of the target
control element is generated by combining the one obtained target prefix waveform and the one
obtained target suffix waveform. In some embodiments, the second time interval may be the same
as or may be different from the first time interval, and the second time interval may be represented

by t0 when the second time interval is the same as the first time interval.

[0075] In some embodiments, if the first prefix waveform is represented by 1a, the second
prefix waveform is represented by 1b, suffix waveforms corresponding to four orientations of up,
down, left, and right are respectively represented by up, down, left, and right, and if the suffix
waveform corresponding to the up orientation is represented by U, the suffix waveform
corresponding to the down orientation is represented by D, the suffix waveform corresponding to
the left orientation is represented by L, and the suffix waveform corresponding to the right
orientation is represented by R, the vibration waveforms of various control elements in the grid
obtained by the computer device based on a mode of combining the target prefix waveform and the
suffix waveform is shown in FIG. 9. As shown in FIG. 9, a button corresponding to digit 5 is used
as the anchor element because it is located at the central position of the grid. The vibration
waveform corresponding to the button corresponding to digit 5 is obtained by two prefix waveforms
(1a and 1b) based on a time interval t0. The vibration waveform may be specifically represented as
la-t0-1b. A button corresponding to digit 2 is located at the up orientation of the central position,

the vibration waveform obtained by performing vibration signal coding on the button corresponding
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to digit 2 by using the prefix waveform and the suffix waveform may be represented as 1a-t0-U.

The vibration waveform may be specifically shown as FIG. 10.

[0076] In some embodiments, the vibration waveform corresponding to the control element
marked by a filled dot shown in FIG. 9 only includes the first prefix waveform 1a, while the
vibration waveform corresponding to the control element marked by a hollow dot only includes the
second prefix waveform 1b. For the control elements separated from the anchor element, the first
prefix waveform and the second prefix waveform may be combined in different manners to form
other vibration waveforms different from the vibration waveform corresponding to the anchor
element, so that the other vibration waveforms may be associated with the control elements
separated from the anchor element. Finally, a vibration signal coding condition for grid-based

control elements obtained by the computer device may be shown as FIG. 11.

[0077] In some embodiments, the suffix waveform set in the computer device includes
vibration waveforms configured for representing the up orientation, the down orientation, the left
orientation, and the right orientation, so the computer device may directly express by using the
vibration waveforms corresponding to the four orientations when the plurality of control elements
are not in the grid layout in the target device. For an operation handle shown in FIG. 12, the
vibration waveform corresponding to the up orientation (an up waveform, represented by U), the
vibration waveform corresponding to the down orientation (a down waveform, represented by D),
the vibration waveform corresponding to the left orientation (a left waveform, represented by L),
and the vibration waveform corresponding to the right orientation (a right waveform, represented by
R) correspond to different buttons, as shown in a part outlined by dashed lines in FIG. 12. If the
control elements cannot be completely expressed by using the vibration waveforms corresponding
to the four orientations, the prefix waveform and the suffix waveform may be combined for
expressing. In this case, the computer device may obtain a target reference position described by the
target suffix waveform, obtain a target control element that has an orientation relationship as the
target reference position with other control elements from the plurality of control elements, and then
combine the target prefix waveform and the target suffix waveform based on a third time interval to
generate a target combined waveform of the target control element. As shown in FIG. 12, the
selected target prefix waveform is x, and the third time interval is t0. Similarly, the third time
interval may be the same as or different from the first time interval (and/or the second time

interval).

[0078] In some embodiments, suffix waveforms corresponding to the four orientations may

express east, south, west, and north in a navigation scenario, get-on and get-off prompt,
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approaching a destination, moving away from the destination in a scenario of taking a transportation

tool, and moving directions of a virtual object in a game scenario, and so on.

[0079] After determining the vibration waveforms corresponding to various control
elements and when target content corresponding to a target control element needs to be output, the
computer device may obtain a reference control element required for generating the target content,
and a vibration waveform corresponding to the reference control element. During outputting the
target content, a vibration is output according to the vibration waveform corresponding to the
reference control element, as shown in FIG. 13. Assuming that the target content that needs to be
output currently is 123, the computer device confirms control elements 1, 2, and 3 and
corresponding vibration waveforms respectively after obtaining an output request for 123. Then,
vibration effects of various digit groups may be respectively output, or vibration effects of various

digits may be continuously output based on the vibration waveforms.

[0080] In some embodiments, when the target control element is selected, the target content
will be output. That is to say, after the target control element is selected, not only the target content
will be output, but also the vibration will be output based on the vibration waveforms corresponding

to the target control element.

[0081] In the embodiments of the present disclosure, the computer device may determine
layout information of the various control elements in the target device based on the positions of the
various control elements in the target device when performing vibration signal coding on the
various control elements in the target device, and then may determine orientation indication
information of any control element based on the layout information. In addition, the computer
device may further obtain an expression form for content output based on the various control
elements, so as to determine scenario indication information for describing the expression form, and
then obtain vibration signal coding information of the various control elements based on the
scenario indication information and the orientation indication information in combination with
vibration signal coding. The orientation indication information is generally set in the computer
device by using the vibration waveforms that strengthen or weaken continuously, or a change is
represented by a decrease or an increase of a frequency, which facilitates perceiving a change of a
vibration by a user, thereby reducing learning cost for vibration signal coding. A user may
implement a vibration signal coding process of control elements in a large number of scenarios by
only learning the scenario indication information, which effectively improves vibration signal
coding efficiency of the computer device on the control elements. A combined vibration signal

coding process implemented based on the scenario indication information and the orientation
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indication information also improves flexibility of performing the vibration signal coding on the

control elements.

[0082] Based on descriptions of the vibration signal coding processing method
embodiments described above, the embodiments of the present disclosure further provide a
vibration signal coding processing apparatus. The vibration signal coding processing apparatus may
be a computer program (including program code) running in the computer device described above.
The vibration signal coding processing apparatus may be configured to perform the vibration signal
coding processing method described in FIG. 3. Referring to FIG. 14, the vibration signal coding

processing apparatus includes: an obtaining unit 601 and a processing unit 602.

[0083] The obtaining unit 601 is configured to obtain a plurality of control elements in a
target device, and determine layout information of the plurality of control elements in the target

device according to a position of any one of the plurality of control elements in the target device.

[0084] The processing unit 602 is configured to determine scenario indication information
corresponding to the plurality of control elements according to an expression form used by the
target device to perform content output based on the plurality of control elements, and determine
orientation indication information of each control element of the plurality of control elements based

on the layout information.

[0085] The processing unit 602 is further configured to perform vibration signal coding on
each of the plurality of control elements based on the scenario indication information and the
orientation indication information to obtain vibration signal coding information corresponding to

each of the plurality of control elements.

[0086] In some embodiments, the scenario indication information includes a prefix
waveform, and the orientation indication information includes a suffix waveform. The processing

unit 602 is further configured to:

[0087] combine the prefix waveform and the suffix waveform to generate one or more
combined waveforms. One combined waveform is associated with one control element, and the
combined waveform associated with the control element is taken as a vibration waveform of the

control element.

[0088] In some embodiments, if there is at least one prefix waveform, and there is at least

one suffix waveform, the processing unit 602 is further configured to:

[0089] select a target prefix waveform from the at least one prefix waveform, and select a

target suffix waveform from the at least one suffix waveform; and
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[0090] combine the target prefix waveform and the target suffix waveform to generate a

target combined waveform.

[0091] In some embodiments, when the layout information indicates that the plurality of
control elements are in a grid layout in the target device, the processing unit 602 is further

configured to:

[0092] determine the control element that is located at a central position of a grid among the
plurality of control elements in the grid layout as an anchor element, where the control element that

is not located at the central position of the grid is a non-anchor element; and

[0093] select the target prefix waveform from the at least one prefix waveform, and select
the target suffix waveform from the at least one suffix waveform based on an orientation

relationship between the anchor element and the non-anchor element.
[0094] In some embodiments, the processing unit 602 is further configured to:

[0095] based on a target control element that needs to generate the vibration waveform
being the anchor element, combine the target prefix waveform based on a first time interval to

generate the target combined waveform of the target control element; or

[0096] based on a target control element that needs to generate the vibration waveform
being the non-anchor element, combine the target prefix waveform and the target suffix waveform
based on a second time interval to generate the target combined waveform of the target control

element.

[0097] In some embodiments, when the target control element that needs to generate the
vibration waveform is the anchor element, the obtained target prefix waveform includes a first
prefix waveform and a second prefix waveform in the at least one prefix waveform. The target
combined waveform of the target control element is generated after the first prefix waveform and
the second prefix waveform are combined based on the first time interval to generate the target

combined waveform of the target control element.

[0098] When the target control element that needs to generate the vibration waveform is the
non-anchor element, the obtained target prefix waveform includes one target prefix waveform and
the obtained target suffix waveform includes one target suffix waveform. The target combined
waveform of the target control element is generated after the one obtained target prefix waveform

and the one obtained target suffix waveform are combined based on the second time interval.

[0099] In some embodiments, the processing unit 602 is further configured to:
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[00100] select, from the at least one prefix waveform, the prefix waveform that matches the

expression form used by the target device to perform content output as the target prefix waveform.

[00101] In some embodiments, one suffix waveform corresponds to one reference position

relationship. The processing unit 602 is further configured to:

[00102] select a suffix waveform with a reference position relationship that is the same as the
orientation relationship from the at least one suffix waveform based on the orientation relationship

between the anchor element and the non-anchor element.
[00103] The selected suffix waveform is the target suffix waveform.

[00104] In some embodiments, the reference position relationship includes one or more of an
up orientation, a down orientation, a left orientation, and a right orientation. The at least one suffix
waveform includes: a suffix waveform corresponding to any one of the up orientation, the down

orientation, the left orientation, and the right orientation.

[00105] A vibration strength of the suffix waveform corresponding to the up orientation
gradually increases, a vibration strength of the suffix waveform corresponding to the down
orientation gradually decreases, a vibration frequency of the suffix waveform corresponding to the
right orientation gradually increases, and a vibration frequency of the suffix waveform

corresponding to the left orientation gradually decreases.

[00106] In some embodiments, when the plurality of control elements are not in a grid layout

in the target device, the processing unit 602 is further configured to:
[00107] obtain a target reference position described by the target suffix waveform,;

[00108] obtain a target control element that has an orientation relationship with other control

elements as the target reference position from the plurality of control elements; and

[00109] combine the target prefix waveform and the target suffix waveform based on a third

time interval to generate the target combined waveform of the target control element.

[00110] In some embodiments, the obtaining unit 601 is further configured to obtain a total
element quantity corresponding to the plurality of control elements, and determine a waveform
quantity N of required target prefix waveforms and a waveform quantity M of required target suffix

waveforms according to the total element quantity. Both N and M are positive integers.

[00111] The obtaining unit 601 is further configured to obtain N target prefix waveforms and

M target suffix waveforms. A quantity of the combined waveforms obtained by combining the N
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target prefix waveforms and the M target suffix waveforms is greater than or equal to the total

element quantity.

[00112] In some embodiments, the obtaining unit 601 is further configured to obtain a total
element quantity corresponding to the plurality of control elements, and obtain one prefix waveform

as a basic prefix waveform and M target suffix waveforms. M is a positive integer.

[00113] The processing unit 602 is further configured to perform splitting processing on the
basic prefix waveform to obtain N split waveforms according to the total element quantity and the
waveform quantity M of the target suffix waveforms. A quantity of the combined waveforms

obtained by combining the N split waveforms and the M target suffix waveforms is greater than or

equal to the total element quantity. N is greater than 1, and N is a positive integer.

[00114] The processing unit 602 is further configured to determine the N split waveforms as

the target prefix waveforms.

[00115] In some embodiments, the processing unit 602 is further configured to randomly
combine the M target suffix waveforms and the basic prefix waveform to obtain combined

reference waveforms.

[00116] The processing unit 602 is further configured to associate one obtained combined
reference waveform with one control element when the quantity of the obtained combined reference
waveforms is greater than or equal to the total element quantity, where different control elements

being associated with different combined reference waveforms; and

[00117] perform splitting processing on the basic prefix waveform according to the total
element quantity and the waveform quantity M of the target suffix waveforms when the quantity of

the obtained combined reference waveforms is less than the total element quantity.

[00118] In some embodiments, the processing unit 602 is further configured to obtain a
reference control element required for generating target content corresponding to a target control
element, and a vibration waveform corresponding to the reference control element when the target

content corresponding to the target control element needs to be output.

[00119] The processing unit 602 is further configured to output a vibration according to the
vibration waveform corresponding to the reference control element during outputting the target

content.

[00120] In the embodiments of the present disclosure, the obtaining unit 601 may determine
layout information of various control elements in the target device based on the positions of the

various control elements in the target device when performing vibration signal coding on the
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various control elements in the target device, and then the processing unit 602 may determine
orientation indication information of any control element based on the layout information. In
addition, the obtaining unit 601 may further obtain an expression form for content output based on
the various control elements, so that the processing unit 602 may determine scenario indication
information for describing the expression form, and then obtain vibration signal coding information
of the various control elements based on the scenario indication information and the orientation
indication information in combination with vibration signal coding. The orientation indication
information is generally set by using the vibration waveforms that strengthen or weaken
continuously, or a change is represented by a decrease or an increase of a frequency, which
facilitates perceiving a change of a vibration by a user, thereby reducing learning cost for
performing vibration signal coding. A user may implement a vibration signal coding process of
control elements in a large number of scenarios by only learning the scenario indication information,
which effectively improves vibration signal coding efficiency of the control elements. A combined
vibration signal coding process implemented based on the scenario indication information and the
orientation indication information also improves flexibility of performing the vibration signal

coding on the control elements.

[00121] FIG. 15 is a schematic block diagram of a computer device according to some
embodiments of the present disclosure. The computer device in the embodiments as shown in FIG.
15 may include: one or more processors 701, one or more input devices 702, one or more output
devices 703, and a memory 704. The processor 701, the input device 702, the output device 703,
and the memory 704 described above are connected through a bus. The memory 704 is configured
to store a computer program. The computer program includes program instructions. The processor

701 is configured to execute the program instructions stored in the memory 704.

[00122] The memory 704 may include a volatile memory, for example, a random-access
memory (RAM). The memory 704 may include a non-volatile memory, for example, a flash
memory, a solid-state drive (SSD), and the like. The memory 704 may further include a

combination of the types of memories described above.

[00123] The processor 701 may be a central processing unit (CPU). The processor 701 may
further include a hardware chip. The hardware chip described above may be an application-specific
integrated circuit (ASIC), a programmable logic device (PLD), or the like. The PLD may be a
field-programmable gate array (FPGA), a generic array logic (GAL), or the like. The processor 701

may be a combination of the structures described above.
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[00124] In the embodiments of the present disclosure, the memory 704 is configured to store
a computer program. The computer program includes program instructions. The processor 701 is
configured to execute the program instructions stored in the memory 704 to implement operations

of the method as shown in FIG. 3.

[00125] In some embodiments, the processor 701 is configured to call the program

instructions to perform the following operations:

[00126] obtaining a plurality of control elements in a target device, and determining layout
information of the plurality of control elements in the target device according to a position of any

one of the plurality of control elements in the target device;

[00127] determining scenario indication information corresponding to the plurality of control
elements according to an expression form used by the target device to perform content output based
on the plurality of control elements, and determining orientation indication information of each

control element of the plurality of control elements based on the layout information; and

[00128] performing vibration signal coding on each of the plurality of control elements based
on the scenario indication information and the orientation indication information to obtain vibration

signal coding information corresponding to each of the plurality of control elements.

[00129] Some embodiments of the present disclosure provide a computer program product or
a computer program. The computer program product or the computer program includes computer
instructions. The computer instructions are stored in a computer-readable storage medium. A
processor of a computer device reads the computer instructions from the computer-readable storage
medium, and the processor executes the computer instructions, so that the computer device
performs the method embodiment as shown in FIG. 3 described above. The computer readable
storage medium may be a magnetic disc, an optical disc, a read-only memory (ROM), a random

access memory (RAM), or the like.

26



CLAIMS
1. A vibration signal coding processing method, performed by a computer device, comprising:

obtaining a plurality of control elements in a target device, and determining layout information
of the plurality of control elements in the target device according to a position of any one of the

plurality of control elements in the target device;

determining scenario indication information corresponding to the plurality of control elements
according to an expression form used by the target device to perform content output based on the
plurality of control elements, and determining orientation indication information of each control
element of the plurality of control elements based on the layout information, the expression form
comprising a digit form, a letter form, and a character form, the scenario indication information
indicating an expression form of output content of the plurality of control elements, and the

orientation indication information indicating a relative position of each control element; and

performing vibration signal coding on each of the plurality of control elements based on the
scenario indication information and the orientation indication information to obtain vibration signal
coding information corresponding to each of the plurality of control elements, the vibration signal

coding information indicating a vibration mode of a vibration motor of the computer device.

2. The method according to claim 1, wherein the scenario indication information is a prefix

waveform and the orientation indication information is a suffix waveform; and

wherein the performing vibration signal coding on each of the plurality of control elements

based on the scenario indication information and the orientation indication information comprises:

combining the prefix waveform and the suffix waveform to generate one or more combined
waveforms, wherein one combined waveform is associated with one control element, and the
combined waveform associated with the control element is used as a vibration waveform of the

control element.

3. The method according to claim 2, wherein there is at least one prefix waveforms, and there

is at least one suffix waveforms; and

the combining the prefix waveform and the suffix waveform to generate one combined

waveform comprises:

selecting a target prefix waveform from the at least one prefix waveform, and selecting a target
suffix waveform from the at least one suffix waveform, the target prefix waveform being a prefix

waveform that matches the expression form used by the target device to perform content output, and
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the target suffix waveform being a suffix waveform that matches position information of the control

element; and

combining the target prefix waveform and the target suffix waveform to generate a target

combined waveform.

4. The method according to claim 3, wherein the layout information indicates that the plurality

of control elements are in a grid layout in the target device; and
the selecting a target suffix waveform from the at least one suffix waveform comprises:

determining a control element that is located at a central position of a grid among the plurality
of control elements in the grid layout as an anchor element, and determining a control element that

is not located at the central position of the grid is a non-anchor element; and

selecting the target suffix waveform from the at least one suffix waveform based on an

orientation relationship between the anchor element and the non-anchor element.

5. The method according to claim 4, wherein the combining the target prefix waveform and the

target suffix waveform to generate a target combined waveform comprises:

based on a target control element that generates the vibration waveform being the anchor
element, combining the target prefix waveform based on a first time interval to generate the target

combined waveform of the target control element.

6. The method according to claim 5, wherein the combining the target prefix waveform based
on a first time interval to generate the target combined waveform of the target control element

comprises:

obtaining a first prefix waveform and a second prefix waveform in the at least one prefix

waveform comprised in the target prefix waveform; and

combining the first prefix waveform and the second prefix waveform based on the first time

interval to generate the target combined waveform of the target control element.

7. The method according to claim 4, wherein the combining the target prefix waveform and the

target suffix waveform to generate a target combined waveform comprises:

based on a target control element that generates the vibration waveform being the non-anchor
element, combining the target prefix waveform and the target suffix waveform based on a second

time interval to generate the target combined waveform of the target control element.

8. The method according to claim 7, wherein the combining the target prefix waveform and the
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target suffix waveform based on a second time interval to generate the target combined waveform

of the target control element comprises:
obtaining the target prefix waveform, and obtaining the target suffix waveform; and

combining the target prefix waveform and the target suffix waveform based on the second time

interval to generate the target combined waveform of the target control element.

9. The method according to claim 4, wherein the selecting a target prefix waveform from the at

least one prefix waveform comprises:

selecting, from the at least one prefix waveform, a prefix waveform that matches the

expression form used by the target device to perform content output as the target prefix waveform.

10. The method according to claim 4, wherein one suffix waveform corresponds to one

reference position relationship; and

the selecting the target suffix waveform from the at least one suffix waveform based on an

orientation relationship between the anchor element and the non-anchor element comprises:

selecting, from the at least one suffix waveform, a suffix waveform with a reference position
relationship that is the same as the orientation relationship based on the orientation relationship

between the anchor element and the non-anchor element, wherein
the selected suffix waveform is the target suffix waveform.

11. The method according to claim 10, wherein the reference position relationship comprises
one or more of an up orientation, a down orientation, a left orientation, and a right orientation; the at
least one suffix waveform comprises: a suffix waveform corresponding to any one of the up

orientation, the down orientation, the left orientation, and the right orientation, wherein

a vibration strength of the suffix waveform corresponding to the up orientation gradually
increases, a vibration strength of the suffix waveform corresponding to the down orientation
gradually decreases, a vibration frequency of the suffix waveform corresponding to the right
orientation gradually increases, and a vibration frequency of the suffix waveform corresponding to

the left orientation gradually decreases.

12. The method according to claim 3, wherein the plurality of control elements are not in a grid

layout in the target device; and

the combining the target prefix waveform and the target suffix waveform to generate a target

combined waveform comprises:
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obtaining a target reference position described by the target suffix waveform;

obtaining a target control element that has an orientation relationship with other control

elements as the target reference position from the plurality of control elements; and

combining the target prefix waveform and the target suffix waveform based on a third time

interval to generate the target combined waveform of the target control element.
13. The method according to claim 2, further comprising:

obtaining a total element quantity corresponding to the plurality of control elements, and
determining a waveform quantity N of required target prefix waveforms and a waveform quantity
M of required target suffix waveforms according to the total element quantity, wherein both N and

M are positive integers; and

obtaining N target prefix waveforms and M target suffix waveforms, wherein a quantity of the
combined waveforms obtained by combining the N target prefix waveforms and the M target suffix

waveforms is greater than or equal to the total element quantity.
14. The method according to claim 2, further comprising:

obtaining a total element quantity corresponding to the plurality of control elements, and
obtaining one prefix waveform as a basic prefix waveform and M target suffix waveforms, M being

a positive integer;

performing splitting on the basic prefix waveform to obtain N split waveforms according to the
total element quantity and the waveform quantity M of the target suffix waveforms, a quantity of
the combined waveforms obtained by combining the N split waveforms and the M target suffix
waveforms being greater than or equal to the total element quantity, N being greater than 1, and N

being a positive integer; and
determining the N split waveforms as target prefix waveforms.
15. The method according to claim 14, further comprising:

randomly combining the M target suffix waveforms and the basic prefix waveform to obtain

combined reference waveforms; and

associating one obtained combined reference waveform with one control element based on the
quantity of the obtained combined reference waveforms being greater than or equal to the total
element quantity, different control elements being associated with different combined reference

waveforms.
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16. The method according to claim 15, further comprising:

triggering performing splitting on the basic prefix waveform according to the total element
quantity and the waveform quantity M of the target suffix waveforms based on the quantity of the

obtained combined reference waveforms being less than the total element quantity.
17. The method according to claim 2, further comprising:

obtaining a reference control element required for generating target content corresponding to a
target control element, and a vibration waveform corresponding to the reference control element;

and

outputting a vibration according to the vibration waveform corresponding to the reference

control element during outputting the target content.

18. A vibration signal coding processing apparatus, configured in a computer device,

comprising:

an obtaining unit, configured to obtain a plurality of control elements in a target device, and
determine layout information of the plurality of control elements in the target device according to a

position of any one of the plurality of control elements in the target device;

a processing unit, configured to determine scenario indication information corresponding to the
plurality of control elements according to an expression form used by the target device to perform
content output based on the plurality of control elements, and determine orientation indication
information of each control element of the plurality of control elements based on the layout
information, the expression form comprising a digit form, a letter form, and a character form, the
scenario indication information indicating an expression form of output content of the plurality of
control elements, and the orientation indication information indicating a relative position of each

control element; and

the processing unit being further configured to perform vibration signal coding on each of the
plurality of control elements based on the scenario indication information and the orientation
indication information to obtain vibration signal coding information corresponding to each of the
plurality of control elements, the vibration signal coding information indicating a vibration mode of

a vibration motor of the computer device.

19. A computer device, comprising a processor, an input device, an output device, and a
memory which are interconnected with one another, wherein the memory is configured to store a
computer program comprising program instructions, and the processor is configured to call the

program instructions to perform the vibration signal coding processing method according to any one
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of claims 1 to 17.

20. A computer-readable storage medium, having a computer program stored therein, the
computer program comprising program instructions, which when executed by a processor, cause the
processor to perform the vibration signal coding processing method according to any one of claims

1to17.

21. A computer program product, comprising a computer program, which when loaded and
executed by a processor, causes the processor to perform the vibration signal coding processing

method according to any one of claims 1 to 17.
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