VIBRATION CONTROL METHOD APPARATUS, AND
COMPUTER DEVICE AND STORAGE MEDIUM

RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No. 202210684977.4,
filed on June 16, 2022 and entitled "VIBRATION CONTROL METHOD AND APPARATUS,
COMPUTER DEVICE, AND STORAGE MEDIUM", which is incorporated herein by reference in
its entirety.

FIELD OF THE TECHNOLOGY

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

vibration control method and apparatus, a computer device, and a storage medium.

BACKGROUND OF THE DISCLOSURE

[0003] With the continuous in-depth development of computer technologies, information
output based on computer devices can effectively improve the convenience of relevant users in the
production and life process. To make the corresponding objects more interactive during information
input, when the corresponding objects perform information input, there are currently a relatively
large quantity of existing interactive feedback forms, for example, voice feedback, to more
comprehensively meet the users' input needs. However, the information security in the interactive
feedback forms currently provided during information input is relatively low. Therefore, how to
effectively perform interactive feedback during information input has become a current research

focus.

SUMMARY

[0004] Embodiments of the present disclosure provide a vibration control method and
apparatus, a computer device, and a storage medium, which can effectively perform interactive

feedback during information input.

[0005] According to an aspect, an embodiment of the present disclosure provides a vibration

control method, including:

[0006] displaying an element control region, a plurality of control elements being laid out in

the element control region, the control elements being anchor elements or non-anchor elements;

[0007] receiving a triggering operation performed on a control element in the element
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control region; and

[0008] outputting, when the triggering operation acts on at least one of the plurality of

control elements, a vibration associated with the at least one control element,

[0009] when the acted control element is the anchor element, output information being
indicated by an anchor vibration correspondingly outputted by the acted anchor element; and when
the acted control element is the non-anchor element, output information being indicated by the
anchor vibration, a layout of the element control region, and an operation track of the triggering

operation.

[0010] According to another aspect, an embodiment of the present disclosure provides a

vibration control apparatus, including:

[0011] a display unit, configured to display an element control region, a plurality of control
elements being laid out in the element control region, the control elements being anchor elements or

non-anchor elements; and

[0012] a processing unit, configured to receive a triggering operation performed on a control

element in the element control region; and

[0013] output, when the triggering operation acts on at least one control element, a vibration

associated with the at least one control element,

[0014] when the acted control element is the anchor element, output information being
indicated by an anchor vibration correspondingly outputted by the acted anchor element; and when
the acted control element is the non-anchor element, output information being indicated by the
anchor vibration, a layout of the element control region, and an operation track of the triggering

operation.

[0015] According to still another aspect, an embodiment of the present disclosure provides a
computer device, including a processor, an input device, an output device, and a memory, the
processor, the input device, the output device, and the memory being connected to each other, the
memory being configured to store a computer program supporting the computer device to perform
the foregoing method, the computer program including program instructions, the processor being
configured to invoke the program instructions to perform the vibration control method described in

the first aspect.

[0016] According to still another aspect, an embodiment of the present disclosure provides a
computer-readable storage medium, the computer-readable storage medium storing program

instructions, the program instructions, when executed by a processor, being configured to perform
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the vibration control method described in the first aspect.

[0017] According to still another aspect, an embodiment of the present disclosure provides a
computer program product or a computer program, the computer program product or the computer
program including computer instructions, the computer instructions being stored in a computer-
readable storage medium. A processor of a computer device reads the computer instructions from
the computer-readable storage medium and executes the computer instructions to cause the
computer device to perform the vibration control method described in any one of the foregoing

embodiments.

[0018] The technical solutions provided in the embodiments of this application achieve at

least the following beneficial effects:

[0019] In the embodiments of this application, after displaying an element control region, a
computer device may acquire a triggering operation on a control element from the element control
region, and may determine an acted anchor element from the element control region based on the
triggering operation, and output an anchor vibration corresponding to the acted anchor element, so
that the execution object may determine an execution position of the current triggering operation
based on the outputted anchor vibration; and after the triggering operation is performed on one
anchor element, and after the triggering operation acts on other non-anchor elements subsequently,
the computer device may determine positioning of the current acted non-anchor element and
corresponding output information based on a layout of the element control region, an operation
track corresponding to the triggering operation, and an outputted anchor vibration, to improve
flexibility of feedback during selection on control elements, and also to enable the computer device
to output different vibration feedback to remind output information corresponding to the
corresponding control elements, which helps to improve the effectiveness and flexibility of
reminding for the input information while ensuring information security, so that reminding for
output information corresponding to control elements are no longer limited by noisy environments,

thereby effectively protecting the information security of the corresponding execution object.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic diagram of an element control region of a target device

according to an embodiment of the present disclosure.

[0021] FIG. 2 is a schematic flowchart of a vibration control method according to an

embodiment of the present disclosure.



[0022] FIG. 3 is a schematic diagram of anchor element setting according to an embodiment

of the present disclosure.

[0023] FIG. 4 is a schematic diagram of determining a target anchor element according to

an embodiment of the present disclosure.

[0024] FIG. 5 is another schematic diagram of determining a target anchor element

according to an embodiment of the present disclosure.

[0025] FIG. 6 is a schematic diagram of performing information input based on an

information input operation according to an embodiment of the present disclosure.

[0026] FIG. 7 is a schematic diagram of performing function output based on a function of

an acted control element according to an embodiment of the present disclosure.

[0027] FIG. 8 is a schematic diagram of a performed cancellation operation according to an

embodiment of the present disclosure.

[0028] FIG. 9 is a schematic diagram of a vibration control method according to an

embodiment of the present disclosure.

[0029] FIG. 10 is a schematic block diagram of a vibration control apparatus according to

an embodiment of the present disclosure.

[0030] FIG. 11 is a schematic block diagram of a computer device according to an

embodiment of the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0031] The embodiments of this application provide a vibration control method. After
displaying an element control region in which anchor elements and non-anchor elements are laid
out, a computer device may acquire a triggering operation performed on control elements from the
element control region, and each time the triggering operation acts on one of the control elements, a
vibration associated with the acted control element is outputted. In an embodiment, the control
elements included in the element control region are respectively set as anchor elements or non-
anchor elements, and the computer device presets different vibration waveforms for the anchor
elements and the non-anchor elements, so that the anchor elements and the non-anchor elements
correspondingly output different vibrations after being acted on. In addition, generally, a vibration
waveform set by the computer device for an anchor element is more special than a vibration
waveform set for a non-anchor element. The more special vibration waveform set for the anchor

element refers to that: when the corresponding anchor element is acted on, output information
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corresponding to the acted anchor element can be directly determined according to a vibration
outputted by the corresponding special vibration waveform. Therefore, based on the special
vibration waveform set for the anchor element, because the execution object of the triggering
operation can directly determine the specific output information based on the vibration
correspondingly outputted by the acted anchor element, so that the position of the acted anchor
element in the element control region is directly located based on determining of the specific output
information. In addition, for a non-anchor element acted by the triggering operation, output
information of the acted non-anchor element may be determined with reference to a layout of the
control elements in the element control region, an operation track of the triggering operation, and an
anchor vibration outputted by an anchor element that has been acted. Therefore, based on the
division of anchor elements and non-anchor elements in the element control region and the setting
of different vibration waveforms for the anchor elements and the non-anchor elements by the
computer device, the execution object corresponding to the triggering operation can accurately
determine output information corresponding to the control element currently acted on by the
triggering operation based on a vibration outputted during the execution of the triggering operation,
which improves the flexibility in reminding the output information, and provides higher reminding
privacy while ensuring the accuracy in reminding the output information, thereby helping to

effectively improve user stickiness.

[0032] In an embodiment, the computer device may be a server or a terminal device. When
the computer device is a terminal device, the computer device may include one or more of the
following: a mobile phone, a computer, an intelligent voice interaction device, a smart home
appliance, an in-vehicle terminal, or the like. When the computer device is a server, the computer
device may be a single physical server or a server cluster including a plurality of physical servers.
In the embodiments of this application, a detailed description is provided mainly based on a case
that the computer device is a terminal device. Alternatively, the computer device may be a built-in
processor in a server or terminal device, an external processing device, or the like, which is not

limited in the embodiments of this application.

[0033] In an embodiment, a control element refers to an element that supports information
output. One control element is correspondingly displayed at one position in the element control
region, and the control element may be a physical element. Therefore, when the control element is a
physical element, the element control region displayed by the computer device is a physical key
region in the computer device (or external to the computer device), which may be specifically
shown in the left image of FIG. 1. The region labeled by 10 in the left image of FIG. 1 is the
element control region, and any physical key in the region labeled by 10 is a control element in the
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element control region. In another implementation, the control element may alternatively be a touch
element displayed on the device screen, and in a case that the control element is a touch element,
the element control region displayed by the computer device is a touch region, which may be
specifically shown in the right image of FIG. 1. The element control region displayed as a touch
region by the computer device may be the region labeled by 11 in the right image of FIG. 1. Any
touch key in the region labeled by 11 is a control element in the touch region. In the embodiments
of this application, a detailed description is provided mainly based on a case that the control
element is a touch key shown in the right image of FIG. 1. However, when the control element is a

physical key, reference may also be made to the embodiments of this application.

[0034] In an embodiment, the control elements included in the element control region
displayed by the computer device are displayed according to a certain layout. That is, after the
computer device displays the element control region, the control elements are displayed at fixed
positions according to the certain layout, that is, the relative display positions of the control
elements in the element control region remain unchanged. As shown in the left image of FIG. 1, a
control element labeled by the number 1 is displayed in the upper left corner of the nine-square grid,
a control element displayed to the right of the control element labeled by the number 1 is labeled by
the number 2, and a control element labeled by the number 4 is displayed directly below the control
element labeled by the number 1. Therefore, based on the corresponding fixed positions of the
control elements in the element control region, after acquiring the layout of the element control
region, the computer device may subsequently determine output information corresponding to each
acted control element with reference to an anchor vibration of an acted target anchor element and a
regular vibration corresponding to a non-anchor element. That is, after determining the difference
between vibrations corresponding to different anchor elements and the vibration difference between
anchor elements and non-anchor elements, the computer device may further determine output
information corresponding to each control element in the element control region with reference to
the layout of the element control region. Similarly, the corresponding execution object may also
determine the output information corresponding to each acted control element based on the layout
of the element control region, the anchor vibration of the acted target anchor element, and the
regular vibration corresponding to the non-anchor element, so that the subsequent determination
process of the execution object may similarly be the determination process of the computer device.
In an embodiment, the control elements included in the element control region may be laid out in a
nine-square grid manner (as shown in the left image of FIG. 1), or laid out in a full keyboard
manner (as shown in the right image of FIG. 1). In the embodiments of this application, the layout

manner in the element control region is not limited, provided that the corresponding object is
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familiar with the layout manner of the element control region. The execution object corresponding

to the triggering operation may be, for example, an operation object with visual impairment.

[0035] Based on the manner in which the computer device displays the plurality of control
elements in the element control region according to the certain layout, the computer device further
sets corresponding vibration waveforms for the control elements, so that after a corresponding
control element is acted on, vibration output may be performed according to the corresponding
vibration waveform, so that the corresponding object can determine output information
corresponding to the acted control element based on the outputted vibration. In an embodiment, the
computer device may set different vibration waveforms for different control elements, so that the
corresponding object may determine output information of the corresponding control element based
on a vibration outputted when each control element is acted on. In another implementation, to
reduce the learning cost of vibration learning for the object, the computer device may also
differentiate between anchor elements and non-anchor elements in setting for the control elements
in the element control region, and adopt the manner of setting vibration waveforms for the anchor
elements and the non-anchor elements respectively, so that the corresponding object can determine
the output information of the acted control elements with reference to the vibration outputted by the

acted target anchor element and the vibration outputted by the acted non-anchor element.

[0036] During setting for the anchor elements, the computer device may set the anchor
elements based on one or more of the layout of the plurality of control elements in the element
control region, the quantity of control elements included in the element control region, and the
importance (for example, being-selected probabilities) of the control elements. For example, when
the control elements may be laid out in a nine-square grid, a control element in the center of the
nine-square grid (that is, the control element labeled by the number 5) is set as an anchor element,
or control elements at the top corners of the nine-square grid (including the control elements labeled
by numbers 1, 3, 7, and 9) may be set as anchor elements; or if the control elements are in a full
keyboard layout manner, a frequently used control element, for example, the control element
labeled by G, may be used as an anchor element, or the control element labeled by E, the control
element labeled by I, the control element labeled by G, the control element labeled by X, and the
control element labeled by N may all be used as anchor elements. The setting manner of anchor
elements in the embodiments of this application is only an illustrative description, and the manner
and the rule of setting the anchor elements in the element control region are not limited in the
embodiments of this application. Based on the setting of anchor elements of the plurality of control
elements in the element control region, among the plurality of control elements in the element

control region, control elements other than the set anchor elements are non-anchor elements.
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[0037] In an embodiment, when the computer device sets different vibration waveforms for
the anchor elements and the non-anchor elements in the element control region, the vibration
waveforms respectively set for the anchor elements and the non-anchor elements are different, so
that the corresponding execution object can effectively distinguish the anchor elements and the non-
anchor elements based on outputted vibrations. When setting vibration waveforms for different
anchor elements, to determine the current positions and determine corresponding output information
based on the outputted vibrations of the anchor elements, the computer device may also set different
vibration waveforms for different anchor elements, so that the execution object can specifically
distinguish the anchor elements based on the outputted vibrations. For the settings of vibration
waveforms of different non-anchor elements, to avoid increasing the learning burden of the
execution object due to setting of an excessively large quantity of vibration waveforms, the same
vibration waveform may be set for different non-anchor elements, so that the execution object may
determine a selected specific non-anchor element with reference to an outputted vibration waveform
of the anchor element and the vibration waveform corresponding to the non-anchor element. The
execution object refers to an object that performs the triggering operation. The triggering operation
is an operation performed by the execution object on a control element. For example, the triggering
operation may be a selection operation on some of the plurality of control elements in the element
control region, or the triggering operation may be a movement operation of moving in the plurality
of control elements in the element control region. The selection operation on some control elements
refers to sequential selection on some control elements according to a certain track, and the
movement in the plurality of control elements is also performed according to a certain movement
track, so that the execution object can determine the output information corresponding to the current
acted control element based on the outputted vibration and the operation track indicated by the

triggering operation, to improve the flexibility in reminding the output information.

[0038] FIG. 2 is a schematic flowchart of a vibration control method according to an

embodiment of this application. As shown in FIG. 2, the method includes the following operations:

[0039] S201: Display an element control region, a plurality of control elements being laid
out in the element control region, the control elements being anchor elements or non-anchor

elements.

[0040] The element control region may be the physical key region shown in the left image
of FIG. 1, then the element control region exists as a key component of the computer device in a
long-term and continuous manner. In addition, the element control region may alternatively be the

touch region shown in the right image of FIG. 1. In this case, the display of the element control



region as the touch region may be triggered when it is detected that needs for information input (or
information input) based on the control elements in the element control region exist, that is, the
element control region as the touch region is triggered for display based on certain needs, and when
there is no need, the display will not be triggered. In an embodiment, the element control region
may alternatively be an external device of the computer device, such as an external keyboard and
the like, then the external keyboard is also considered to continue to exist as a component of the
computer device. Based on the displayed element control region, the plurality of control elements in
the element control region are arranged according to a certain layout, and the layout manner of the
plurality of control elements in the element control region may be a nine-square grid manner, or
may be a full keyboard manner, or may be other layout manners, which is not specifically limited

herein.

[0041] In an embodiment, when the element control region is a physical key region, the
control elements in the element control region are fixedly laid out according to the physical key
arrangement manner configured for the computer device. In a case that the element control region is
a touch region, the control elements may be laid out in a nine-square grid manner, or laid out in a
full keyboard manner. That is, the layout of the control elements in the element control region may
be changed. During the implementation of this method, the layout is relatively fixed and can be
familiarized and understood in advance. Therefore, the corresponding execution object can learn
and be familiar with the layout of the control elements displayed in the element control region by
the computer device in advance, so that after the execution object performs a triggering operation
on a control element in the element control region subsequently, output information corresponding
to the acted control element can be accurately determined based on a vibration outputted by the
acted control element and further with reference to the learned layout, to improve the flexibility and

effectiveness of the interaction between the execution object and the computer device.

[0042] The computer device distinguishes between anchor elements and non-anchor
elements for the plurality of control elements. That is, the plurality of control elements included in

the element control region include anchor elements and non-anchor elements.

[0043] Optionally, the element control region may include one or more anchor elements;

and the element control region includes a plurality of non-anchor elements.

[0044] Optionally, the control element being an anchor element or a non-anchor element
may be preset, or may be manually configured. For example, one or more control elements are
preset as anchor elements, and other control elements are automatically determined as non-anchor

elements. In this embodiment of this application, a manner in which the computer device divides
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anchor elements and non-anchor elements in the plurality of control elements in the element control
region may be shown in FIG. 3. Specifically, when the control elements in the element control
region are displayed in a full keyboard manner, the control elements labeled by E, I, G, X, and N
may be set as anchor elements, and control elements other than the anchor elements are non-anchor
elements, which may be specifically shown in the left image of FIG. 3. In a case that the control
elements in the element control region are displayed in a nine-square grid manner, the control
element labeled by the number 5 may be set as an anchor element to be selected, which may be

specifically shown in the right image of FIG. 3.

[0045] The manner of setting the anchor elements in the element control region shown in
FIG. 3 is only an exemplary illustration. Other manners may alternatively be used to set the anchor

elements in the element control region, which is not specifically limited herein.

[0046] In an embodiment, based on the computer device's division of anchor elements and
non-anchor elements in the element control region, the computer device may further highlight the
anchor elements in the element control region when displaying the plurality of control elements
according to the corresponding layout. In a specific implementation, in a case that the element
control region is a physical key region, highlighting the anchor elements in the element control
region includes one or more of the following: adding highlight identifiers (such as highlight
horizontal lines and the like) to the displayed anchor elements, or using different shapes to display
anchor elements (for example, physical keys corresponding to the anchor elements are displayed in
circles, while physical keys of non-anchor elements are displayed in rectangles). In another
implementation, if the element control region is a touch region, the manner of highlighting touch
anchors (that is, touchable control elements) in the touch region may be: using different touch
experience to highlight the touch anchors, for example, the anchor elements may be displayed with
glitchy touch experience, while non-anchor elements may be displayed with smooth touch
experience. Based on the highlighting of the anchor elements in the element control region by the
computer device, the corresponding execution object can quickly locate the anchor elements in the
element control region, thereby improving the execution object's efficiency in determination of

output information of an acted control element.

[0047] Based on the layout display of the element control region including anchor elements
and non-anchor elements by the computer device, the triggering operation may be acquired from the
element control region, that is, operation S202 is performed. Based on the acquired triggering
operation, the computer device may output a vibration corresponding to each acted control element,

to cause the execution object of the operation to determine element information corresponding to
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each acted control element.

[0048] S202: Receive a triggering operation performed on a control element in the element

control region.

[0049] Based on the display of the element control region by the computer device, when the
element control region is a physical key region, the computer device may acquire the triggering
operation by detecting a change of the key state in the physical key region, and may acquire the
triggering operation through screen reading when the element control region displayed on the

computer device is a touch region.

[0050] In an embodiment, the triggering operation acquired by the computer device includes
performing a sequential selection operation on the control elements based on the layout of the
element control region, and any one of the at least one control element that is sequentially selected
is the acted control element. Therefore, when each control element is selected, the computer device
outputs a vibration associated with the control element, and perform feedback on the selection
operation through a vibration, which can improve the feedback effect of the execution object during
control element selection. Alternatively, when the element control region is a touch region, the
triggering operation further includes a touch movement operation, then any one of the at least one
control element that the movement track of the touch movement operation travels through is an
acted control element, that is, during the execution of the touch movement operation, each time a
control element is traveled through, the computer device outputs a vibration corresponding to the
traveled-through control element. That is, the execution object may perform positioning through
vibration experience of the anchor elements through the movement operation, thereby improving
the accuracy when the execution object performs control element triggering. For example, when a
blind person performs text input through a touch element, positioning of anchor elements is
triggered through the movement operation, to determine positions of required touch elements

according to the positions of the anchor elements and the layout of the element control region.

[0051] After acquiring the executed triggering operation from the element control region,
the computer device may determine a target anchor element from the at least one anchor element
included in the element control region based on the triggering operation. In an embodiment, the
computer device may use an anchor element that the operation track travels through as a target
anchor element based on the operation track corresponding to the triggering operation. If the
operation track of the triggering operation travels through one anchor element, the one traveled-
through anchor element is the target anchor element; or if the operation track of the triggering

operation travels through at least two anchor elements, the at least two traveled-through anchor
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elements are sequentially used as the target anchor element based on a traveled-through sequence.
That is, when the operation track travels through a plurality of anchor elements, the computer
device updates the target anchor element according to a triggering sequence of the anchor elements,
which facilitates the computer device in determining finally outputted output information
corresponding to the control element according to the target anchor element and the operation track,

thereby ensuring the accuracy of the output information.

[0052] In an embodiment, if the anchor setting manner of the control elements in the
element control region is shown in the left image of FIG. 3, based on the setting manner of the
anchor elements shown in the left image of FIG. 3, if the operation track corresponding to the
triggering operation is shown in FIG. 4 and moves from the control element labeled by W to the
control element labeled by T through the control element labeled by E, because the anchor elements
covered by the operation track are only the control element labeled by E, the anchor element labeled

by E may be directly used as the target anchor element.

[0053] In an embodiment, if the operation track corresponding to the triggering operation is
shown in FIG. 5, that is, moving from the control element labeled by W, through the control
element labeled by E, and then through the control element labeled by G, to the control element
labeled by H, in this process, the operation track of the triggering operation travels through two
anchor elements, which are respectively the control element labeled by E and the control element
labeled by G. Therefore, before the triggering operation is performed on the anchor element labeled
by G, the target anchor element determined by the computer device is the anchor element labeled by
E, and after the triggering operation is performed on the anchor element labeled by G, the

determined target anchor element is the anchor element labeled by G.

[0054] In an embodiment, if only one anchor element is set in the element control region of
the target device (for example, when a nine-square grid is used for layout, there is only one anchor
element labeled by the number 5), when the one anchor element is covered by the operation track of
the triggering operation, the one anchor element set in the element control region is directly used as

the target anchor element.

[0055] In an embodiment, the triggering operation acquired by the computer device may be
understood as a pre-selection operation on a corresponding acted control element, and based on the
pre-selection on the acted control element by the triggering operation, display of output information
corresponding to the corresponding acted control element will not be directly triggered, which is
only used to trigger the output of a vibration associated with the acted control element. When the

output information corresponding to the acted control element needs to be displayed subsequently,
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the display is performed after the corresponding information output operation is acquired. For the
computer device to effectively distinguish between the pre-selection and the information output
operation on the acted control element, to avoid the erroneous output of the corresponding
information during the triggering operation, the information output operation and the triggering
operation for pre-selecting the acted control element acquired by the computer device may be
different. For example, when the pre-selection operation is a sequential selection operation on
control elements, the information output operation may be a double-click operation or a long-press
operation, and in a case that the pre-selection operation is a touch movement operation, the

information output operation may be a touch lift operation.

[0056] In an embodiment, when the element control region of the target device is a touch
region, and the control elements included in the element control region are touch elements, the
computer device will further acquire a touch event from the touch region, determine whether the
touch event includes the touch movement operation, when it is determined that the touch event
includes the touch movement operation, determine that a triggering operation performed on a touch
element in the touch region is received, and further perform vibration output based on the touch

element currently moved to, that is, perform operation S203.

[0057] In an embodiment, the computer device preset corresponding vibration waveforms
for the control elements in the element control region, so that after the triggering operation acts on a
corresponding control element, a corresponding vibration may be outputted based on the
corresponding vibration waveform, and based on the anchor element settings in the element control
region, the computer device may respectively set different vibration waveforms for anchor elements
and non-anchor elements in the element control region. Specifically, vibration waveforms set by the
computer device for the anchor elements are set based on output information corresponding to the
anchor elements. That is, the computer device will set different vibration waveforms for anchor
elements corresponding to different output information, for example, respectively set different
vibration waveforms for the anchor element labeled by E and the anchor element labeled by I, so
that the execution object can determine a specific anchor element that is currently covered based on
the vibration waveform outputted by the anchor element, and the execution object can also
determine the current target position based on the outputted vibration after the triggering operation
is performed on the anchor element. For non-anchor elements, the vibration waveforms of the non-
anchor elements may correspond to the same vibration waveform, to improve the efficiency of
vibration encoding. For example, the control element labeled by Q and the control element labeled
by W are both non-anchor elements, then the control element labeled by Q and the control element
labeled by W are set with the same vibration waveform. Because a vibration waveform set for a
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non-anchor element and a vibration waveform set for an anchor element are different, the execution
object can effectively distinguish between the anchor element and the non-anchor element based on

the output of the vibration waveform corresponding to the non-anchor element.

[0058] In an embodiment, control elements may be further divided into a text type and a
function type according to the information types correspondingly outputted by the control elements.
Control elements of which output information is of the text type refer to control elements
corresponding to text output, while control elements of which output information is of the function
type refer to control elements for function control, such as a control element for information
deletion, or a control element for mode conversion. Therefore, the computer device may
alternatively set a corresponding vibration waveform for control elements of one information type
respectively based on the information types (including the text type and the function type)
corresponding outputted by the control elements, that is, set a corresponding vibration waveform for
control elements of the text type, and set another corresponding vibration waveform for control

elements of the function type.

[0059] For example, an example in which the non-anchor elements include output
information of a plurality of information types is used. Based on types of the control elements
included in the element control region, the computer device may specifically set vibration

waveforms in the following manner:

[0060] (1) Anchor elements: For the anchor elements set in the full keyboard distribution
case, vibration waveforms set for different anchor elements are distinguished in effects to a certain
extent, so that the execution object can effectively distinguish the element control region based on

the set difference between vibration effects corresponding to the anchor elements.

[0061] (2) Non-anchor elements of the text type (that is, control elements of the text type):
They are all set to simple short vibration waveforms, which allows the execution object to
determine the specific non-anchor elements with reference to anchor positions and a movement

direction corresponding to the touch operation.

[0062] (3) Non-anchor elements of the function type (that is, control elements of the
function type): They are all set to specific vibration waveforms, which allows the execution object
to determine a non-anchor element of a specific function type with reference to an anchor position

and a movement direction corresponding to the touch operation.

[0063] In an embodiment, after the computer device sets the corresponding vibration

waveform for the control elements in the full keyboard mode, encoding processing may be
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performed according to the vibration encoding rules shown in Table 1, to obtain a corresponding

vibration description file, so that when the computer device outputs a vibration, vibration output can

be performed directly based on the vibration description file.

Table 1
Control Waveform Vibration Vibration Encode
element description intensity frequency
lAnCh‘?rG/ 100 ms short vibration
elemen
Three powgrful short 80 20 100 ms short vibration
Anchor vibrations
element 5 100 ms short vibration
Two crisp short
vibrations, crisper 50 ms vibration
elt rrrllce};l(‘er and weaker than the 50 70 o
vibration effect of the 50 ms vibration
anchor element G
Short vibration +
long vibration, o
Anchor crisper and weaker 50 0 50 ms vibration
element I than the vibration 200 ms vibration
effect of the anchor
element G
Long vibration +
short vibration, ' .
Anchor crisper and weaker 50 70 200 ms vibration
element X than the vibration 50 ms vibration
effect of the anchor
element G
Two long vibrations,
crisper and weaker 200 ms vibration
elﬁ ;‘;};ﬁer than the vibration 50 70 o
effect of the anchor 200 ms vibration
element G
Ordinary type . —r N
non-anchor Slight short vibration 20 100 50 ms vibration
Function type | - Powerful long 70 20 200 ms vibration
non-anchor vibration
[0064] Based on the foregoing encoding rules, the computer device may use the following

code to describe corresponding vibration waveforms and generate corresponding vibration

description files. For example, the vibration effect of the anchor element G is three vibrations with
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an intensity of 80, a frequency of 20, and a duration of 100 ms, then the vibration recorded in the
vibration description file generated by the encoding is: 15 {80 20 100} {0 0 50} {80 20 100} {00
50} {80 20 100}. The description code of the vibration waveform is as follows:

hgh_main_ver//encoding version number
if(hgh_main_ver==1)
hgh_count//included vibration fragments
for(i=0;i<hgh_count;i++)

hgh_haptics_insit//vibration intensity, 0 means no vibration, 1 means the minimum

intensity vibration supported by the current device, and 100 means the maximum intensity vibration

hgh_haptics_freq//vibration frequency, 0 means no vibration, 1 means the minimum

frequency supported by the current device, 100 means the maximum frequency
hgh_haptics_dura//vibration duration, the unit is milliseconds

[0065] The foregoing description code indicates that: the encoding version number is first
generated, when the encoding version number is 1, a counting parameter corresponding to the
vibration fragment is defined, and in a case that i is less than the counting parameter, a vibration
with the specified vibration intensity, vibration frequency, and vibration duration is cyclically

performed.

[0066] Based on the setting of the vibration waveforms of the control elements in the
element control region by the computer device, after the computer device receives the triggering
operation performed on a control element in the element control region, each time a control element
is acted on, a vibration associated with the acted control element may be outputted, and based on
the difference in vibration effects corresponding to the vibration waveforms set for the anchor
elements and the non-anchor elements in the element control region, anchor positioning may be
performed in the element control region based a vibration of an anchor element. Due to the fixed
layout between other non-anchor elements and the anchor element, the execution object may search
for the target non-anchor by sliding in different directions, and may also perform information output
control based on the outputted vibration, to effectively improve the flexibility of the computer in

information output reminding.

[0067] S203: Output, when the triggering operation acts on at least one of the plurality of
control elements, a vibration associated with the at least one control element, when the acted control

element is the anchor element, output information being indicated by an anchor vibration
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correspondingly outputted by the acted anchor element; and when the acted control element is the
non-anchor element, output information being indicated by the anchor vibration, a layout of the

element control region, and an operation track of the triggering operation.

[0068] After the computer device outputs the vibration associated with the acted control
element, based on the foregoing setting manner of the vibration waveforms corresponding to the
control elements in the element control region, if the acted control element is an anchor element, the
corresponding execution object may directly determine output information corresponding to the
current acted control element based on the outputted anchor vibration. If the current acted control
element is a non-anchor element, when the execution object determines output information
corresponding to the acted non-anchor element, the determining may be performed with reference
to the outputted anchor vibration, the layout manner of the element control region, and the operation
track of the triggering operation. The acted control element is any one of the at least one control

element.

[0069] In an embodiment, the layout of the element control region is configured for
indicating display positions of the plurality of control elements in the element control region, the
element control region includes a plurality of display positions, one display position corresponds to
one control element, the anchor element acted on by the triggering operation may be a target anchor
element, and the target anchor element is displayed at a target position of the element control
region, then when the acted control element further includes at least one non-anchor element, when
the current acted control element is a non-anchor element, output information of any acted non-
anchor element is indicated by positioning of the corresponding non-anchor element. When the
computer device performs positioning on the any acted non-anchor element, a quantity of elements
between the target anchor element and the acted non-anchor element may be first acquired, and then
by using the target position as a reference position, a display position along the operation track of
the triggering operation and spaced by the quantity of elements is used as positioning of the acted
non-anchor element. In an embodiment, when the acted control element is a non-anchor element,
the computer device will also output an ordinary vibration (that is, ordinary control element
vibration) corresponding to the acted non-anchor element. Therefore, the quantity of elements
between the target anchor element and the acted non-anchor element acquired by the computer
device may be determined based on the quantity of ordinary vibrations outputted during the
execution of the triggering operation. Based on the quantity of vibrations experienced between an
anchor element and a non-anchor element of which information is to be outputted, the quantity of
elements between the anchor element and the non-anchor element is quickly determined, thereby

quickly realizing positioning of the control element, and improving the efficiency of transferring
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control element information.

[0070] In an embodiment, based on the anchor elements set in the element control region,
the execution object may locate the anchor elements based on vibrations, and then locate other non-
anchor elements based on movements. For example, for the letter A (a non-anchor element) in the
full keyboard, based on different positioning anchors and different movement manners, there may

be a plurality of path selections as follows for confirmation:

[0071] (D Locate the anchor element E, move to the left to locate the control element W,
move to the lower left to locate the control element A, and raise a hand to complete the input. The
vibration effects triggered in the process are: E (anchor vibration), W (ordinary control element

vibration), A (ordinary control element vibration).

[0072] @ Locate the anchor element E, move to the lower left to locate the control
element S, move to the left to locate the control element A, and raise a hand to complete the input.
The vibration effects triggered in the process are: E (anchor vibration), S (ordinary control element

vibration), A (ordinary control element vibration).

[0073] (3 Locate the anchor element X, move to the left to locate the control element Z,
move to the upper left to locate the control element A, and raise a hand to complete the input. The
vibration effects triggered in the process are: X (anchor vibration), Z (ordinary control element

vibration), A (ordinary control element vibration).

[0074] @ Locate the anchor element X, move to the upper left to locate the control
element S, move to the left to locate the control element A, and raise a hand to complete the input.
The vibration effects triggered in the process are: X (anchor vibration), S (ordinary control element

vibration), A (ordinary control element vibration).

[0075] In addition, for locating control elements of the function type, if a last piece of input
information needs to be deleted, the control element labeled by N may be first located, then the
control element labeled by M may be reached by moving right, and the control element
corresponding to the delete function may be reached by moving right. The vibration effects
triggered in the process are: N (anchor vibration), M (ordinary control element vibration), delete
key (control element vibration of the function type). For output of control elements of the nine-
square grid layout, for example, the number 8§ may need to be located in the nine-square grid: locate
the anchor element 5, and move down to the control element labeled by 8. The vibration effects
triggered in the process are: 5 (anchor vibration), 8 (ordinary control element vibration). Based on

the problem of locating a non-anchor element before the triggering operation is performed on the
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target anchor element, similarly, reverse deduction may be performed with reference to the layout of
the element control region, the operation track of the triggering operation and the anchor vibration,

and a positioning result of the non-anchor element before the target anchor element can be obtained.

[0076] Based on the positioning of the acted non-anchor element, the output information
corresponding to the current acted non-anchor element can be further obtained, and determining of
the output information of the acted control element based on the computer device is realized based
on the received information output operation. For example, in response to acquiring an information
output operation, the output information corresponding to the acted control element is determined as
information that needs to be outputted, and the output information corresponding to the acted
control element is displayed. In an embodiment, in a case that the element control region is a touch
region and the triggering operation is a touch movement operation, the acquired information output
operation includes a touch lift operation, then when the computer device determines that output
information corresponding to the acted control element needs to be outputted, the process of
triggering display of the corresponding output information may be shown in FIG. 6. In FIG. 6, to
exemplarily illustrate whether to perform the triggering operation, a control element that is acted on
by the triggering operation and a control element that is not acted on by the triggering operation
may be displayed in a differentiated manner, for example, a corresponding identifier (for example, a
triggering identifier labeled by 30 in FIG. 6) may be used, to perform labeling when the triggering
operation acts on the corresponding control element. Therefore, when the information output
operation is touch lift operation, it means stopping the triggering effect on the corresponding control
element. Therefore, it can be as shown in FIG. 6, when the touch lift operation is performed, the
display of the triggering identifier is canceled and the display of output information corresponding

to the corresponding control element is triggered simultaneously.

[0077] In a case that the current acted control element is a non-anchor element, there are
two types of output information corresponding to the acted control element: one is the text type and
the other is the function type. When the information type correspondingly outputted by the acted
control element is the text type, when the computer device displays the output information
corresponding to the acted control element, the output text corresponding to the acted control
element is displayed as shown in FIG. 6. When the information type correspondingly outputted by
the acted control element is the function type, when the computer device displays the output
information corresponding to the acted control element, the function indicated by the acted control
element is performed, which may be specifically shown in FIG. 7. If the function indicated by the
acted control element is a delete function, the display of the acted control element with the delete
function is to perform the delete function, that is, to perform a delete operation on the displayed
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information.

[0078] In an embodiment, the output information corresponding to the acted control element
is displayed after validity determining is performed on the information output operation. During the
validity determining on the information output operation, the computer device may first acquire an
operation position of the information output operation, and when the operation position of the
information output operation is a display position corresponding to the acted control element,
determine that the validity determining succeeds; otherwise, determine that the validity determining
fails. The validity determining is used to determine whether to display the output information,

thereby ensuring accuracy of information output.

[0079] In an embodiment, an output cancellation operation may be used to indicate
cancellation of output of the output information triggered by the triggering operation for output. For
example, in response to acquiring the output cancellation operation, it is determined that the output
information corresponding to the acted control element is not the information that needs to be
outputted, that is, if the computer device determines that the output information corresponding to
the acted control element is not the information that needs to be outputted, the output cancellation
operation is acquired and the output information corresponding to the acted control element is not
displayed. The cancellation operation may be, for example, a long press operation or the like. In this
embodiment of this application, the output cancellation is mainly realized by triggering a target
region in the element control region. In an embodiment, one display position of the layout of the
element control region corresponds to one control element. Therefore, display positions
corresponding to control elements in the element control region are a layout region of the element
control region, and display positions corresponding to no control elements (that is, positions at
which no control elements are laid out) are a blank region of the element control region. Therefore,
in a case that the element control region is a touch region and the triggering operation is a touch
movement operation, the computer device may determine the acquisition of an input cancellation
operation when detecting an operation of moving from the layout region in which the acted control
element is located to the blank region, which may be specifically shown in any interface in FIG. 8.
When the triggering operation is to perform a sequential selection operation on the control
elements, the computer device may determine the acquisition of an input cancellation operation
when acquiring a selection cancellation operation (such as the foregoing long press operation or the
like) on the acted control element. That is, during the touch movement, the movement track is
extended to the blank region outside the layout region to cancel the triggering of the control
element. The computer device only needs to detect a region in which the final touch point of the
touch movement operation is located to determine whether the output information corresponding to
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the control element is displayed or not, which improves the execution efficiency of canceling

triggering of the control element in the case of incorrect input.

[0080] In an embodiment, when outputting a vibration associated with the acted control
element, the computer device may also acquire an output scenario during information output, and
then may perform vibration output with reference to the output scenario. Specifically, when the
output scenario does not support audio output the computer device may output the vibration
associated with the acted control element; in addition, when the output scenario supports audio
output, the computer device may output the vibration associated with the acted control element, and
simultaneously output a description audio corresponding to a control element that indicates output
in the at least one control element. The description audio is configured for indicating the output
information of the acted control element. That is, the computer device simultaneously outputs the
vibration and the description audio corresponding to the final output information. By determining
the output scenario of the information output in which the computer device is located, in a scenario
that supports audio output, the vibration and the description audio are combined to assist the
execution object in recognizing triggering of the control element, which improves diversity of
prompts in a case that the output scenario permits, and is adapted to different needs of the output
scenario. For example, when the computer device detects environmental sound and determines that
the surrounding noise is lower than a specified noise threshold, it is determined that the output
scenario supports audio output; and when the computer device determines that the surrounding
noise is higher than the specified noise threshold, whether a headphone device is connected is
determined, if a headphone device is connected, it is determined that the output scenario supports
audio output, and if no headphone device is connected, it is determined that the output scenario does

not support audio output.

[0081] In an implementation, when outputting the vibration associated with the acted
control element, the computer device outputs, according to a vibration duration, a vibration
intensity, and a vibration frequency specified by the vibration associated with the acted control
element, a vibration with the same vibration duration, the same vibration intensity, and the same
vibration frequency. The computer device may acquire a vibration waveform associated with the
acted control element to obtain the vibration duration, the vibration intensity, and the vibration
frequency specified by the vibration associated with the acted control element. The manner of
acquiring the reference vibration waveform corresponding to the vibration associated with the acted
control element includes: first acquiring the element type of the acted control element, the element
type including an anchor type and a non-anchor type; then when the element type of the acted

control element is the anchor type, acquiring a reference vibration waveform according to the
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output information corresponding to the acted anchor type. Specifically, the computer device may
first acquire output information corresponding to the acted anchor type, acquire a vibration
description file set for the output information corresponding to the acted anchor type, the acquired
vibration description file being configured for describing values of the vibration duration, the
vibration intensity, and the vibration frequency; and then may generate a reference vibration
waveform based on the values corresponding to the vibration duration, the vibration intensity, and
the vibration frequency described in the vibration description file. The computer device is
controlled to vibrate according to the acted control element based on pre-stored reference vibration

waveforms, which improves the feedback efficiency of vibration feedback of the computer device.

[0082] In another embodiment, if the element type of the acted control element is a non-
anchor type, the computer device may acquire the reference vibration waveform according to a type
of output information corresponding to the acted non-anchor type. Specifically, the computer device
may first acquire an information type outputted by the applied non-anchor type, the information
type including a text type or a function type. A vibration waveform matched for an acted non-
anchor type that outputs information of the text type is different from a vibration waveform matched
for an acted non-anchor type that outputs information of the function type, that is, different
vibration effects are realized through different vibration waveforms to quickly distinguish control
elements of the text type and the function type, which improves the recognition efficiency of control
element types. Subsequently, the computer device may acquire a vibration waveform matching the
information type outputted by the acted non-anchor type, and use the acquired vibration waveform
as a reference vibration waveform. In an embodiment, the process in which the computer device
acquires the vibration waveform corresponding to the acted control element is also a process of
acquiring the corresponding vibration description file, and then a vibration motor may be driven to
realize vibration output based on the stipulation of the vibration description file on the vibration

duration, the vibration intensity, and the vibration frequency.

[0083] When the element control region displayed by the computer device is a touch region,
the control elements included in the element control region are touch elements. A process in which
the computer device performs vibration output based on a triggering operation performed by an
execution object to cause the execution object to perform positioning and vibration control in
conjunction with an outputted vibration is described below with reference to FIG. 9. First, the
computer device may acquire a touch event from the touch region and determine whether the touch
event includes a movement operation. If it is determined that the touch event includes a touch
movement operation, it can be determined that the triggering operation is acquired from the touch

region. During the execution of the touch movement operation, the control elements covered by the
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corresponding movement track are the acted control elements, and the computer device will output
corresponding vibrations. For the execution object to effectively determine all the acted control
elements (including non-anchor elements) in the movement process, the target anchor element may
first be determined based on the outputted vibration, and then based on the anchor vibration
outputted by the target anchor element and with reference to the movement track, positioning of the
non-anchor element after the target anchor element in the touch region and the corresponding output
information may be determined, or the positioning of the non-anchor element after the target anchor

element in the touch region and the corresponding output information may be reversely deduced.

[0084] Based on the determining of the information of the acted control element, the
computer device may further determine whether to perform information output of the current acted
control element based on a relevant operation of the execution object. The computer device may
determine to display the output information of the acted control element during the touch lift
operation and when the current triggering operation corresponds to the display position of the acted
control element. In addition, when displaying the output information of the acted control element,
the computer device may further determine whether the acted control element is of the function
type. When it is determined that the acted control element is of the function type, information
control is performed based on the corresponding function. When it is determined that the acted
control element is not of the function type, it can be determined that the acted control element is of
the text type, and then display may be performed based on the input text corresponding to the

reference control element.

[0085] In this embodiment of this application, after displaying an element control region, a
computer device may acquire a triggering operation on a control element from the element control
region, and may determine an acted anchor element from the element control region based on the
triggering operation, and output an anchor vibration corresponding to the acted anchor element, so
that the execution object may determine an execution position of the current triggering operation
based on the outputted anchor vibration; and after the triggering operation is performed on one
anchor element, and after the triggering operation acts on other non-anchor elements subsequently,
the computer device may determine positioning of the current acted non-anchor element and
corresponding output information based on a layout of the element control region, an operation
track corresponding to the triggering operation, and an outputted anchor vibration, to improve
flexibility of feedback during selection on control elements, and also to enable the computer device
to output different vibration feedback to remind output information corresponding to the
corresponding control elements, which helps to improve the effectiveness and flexibility of
reminding for the input information while ensuring information security, so that reminding for
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output information corresponding to control elements are no longer limited by noisy environments,

thereby effectively protecting the information security of the corresponding execution object.

[0086] Based on the foregoing description of the embodiment of the vibration control
method, an embodiment of the present disclosure further provides a vibration control apparatus. The
vibration control apparatus may be a computer program (including program code) run on the
foregoing computer device. The vibration control apparatus may be configured to perform the
vibration control method shown in FIG. 2. Referring to FIG. 10, the vibration control apparatus

includes: a display unit 1001 and a processing unit 1002.

[0087] a display unit 1001, configured to display an element control region, a plurality of
control elements being laid out in the element control region, the control elements being anchor

elements or non-anchor elements; and

[0088] a processing unit 1002, configured to receive a triggering operation performed on a
control element in the element control region; and output, when the triggering operation acts on at

least one control element, a vibration associated with the at least one control element,

[0089] when the acted control element is the anchor element, output information being
indicated by an anchor vibration correspondingly outputted by the acted anchor element; and when
the acted control element is the non-anchor element, output information being indicated by the
anchor vibration, a layout of the element control region, and an operation track of the triggering

operation.

[0090] In an embodiment, the triggering operation includes performing a sequential
selection operation on the control elements based on the layout of the element control region, and
any one of the at least one control element that is sequentially selected is the acted control element;

or

[0091] when the element control region is a touch region, the triggering operation further
includes a touch movement operation, and any one of the at least one control element that a

movement track of the touch movement operation travels through is the acted control element.

[0092] In an embodiment, the processing unit 1002 is further configured to: in response to
acquiring an information output operation, determine the output information corresponding to the
acted control element as information that needs to be outputted, and display the output information

corresponding to the acted control element; or

[0093] the processing unit 1002 is further configured to: in response to acquiring an output

cancellation operation, determine that the output information corresponding to the acted control
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element is not the information that needs to be outputted.

[0094] In an embodiment, the processing unit 1002 is further configured to: if an
information type outputted by the acted control element is a text type, display output text

corresponding to the acted control element; or

[0095] the processing unit 1002 is further configured to: if the information type outputted by
the acted control element is a function type, perform a function indicated by the acted control
element.

[0096] In an embodiment, the element control region includes a layout region and a blank

region, the control elements being laid out in the layout region, and no control element being laid

out in the blank region; and

[0097] when the element control region is the touch region, and the triggering operation is
the touch movement operation, the output cancellation operation includes: an operation of moving

from the layout region at which the acted control element is located to the blank region; or

[0098] when the triggering operation is performing the sequential selection operation on the
control elements, the output cancellation operation includes: a selection cancellation operation on

the acted control element.

[0099] In an embodiment, the processing unit 1002 is further configured to:
[00100] acquire an output scenario during information output;
[00101] output the vibration associated with the at least one control element when the output

scenario does not support audio output; or

[00102] output the vibration associated with the at least one control element when the output
scenario supports audio output, and simultaneously output a description audio corresponding to a
control element that indicates output in the at least one control element, the description audio being

configured for indicating output information of the control element.
[00103] In an embodiment, the processing unit 1002 is further configured to:

[00104] outputting, according to a vibration duration, a vibration intensity, and a vibration
frequency specified by a vibration associated with the acted control element, a vibration with the

same vibration duration, the same vibration intensity, and the same vibration frequency.

[00105] In an embodiment, the vibration associated with the acted control element is
outputted according to a reference vibration waveform, the reference vibration waveform being
determined according to the vibration duration, the vibration intensity, and the vibration frequency
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specified by the vibration associated with the acted control element; and the processing unit 1002 is

further configured to:

[00106] acquire an element type of the acted control element, the element type including an

anchor type and a non-anchor type; and

[00107] acquire a reference vibration waveform according to the output information
corresponding to the acted control element when the element type of the acted control element is the

anchor type; or

[00108] acquire a reference vibration waveform according to a type of the output information
corresponding to the acted control element when the element type of the acted control element is the

non-anchor type.

[00109] In an embodiment, when the element type of the acted control element is the anchor
type, the acted control element is an acted anchor element; and the processing unit 1002 is further

configured to:

[00110] when the element type of the acted control element is the anchor type, acquire output
information corresponding to the acted anchor element, and acquire a vibration description file set
for the output information corresponding to the acted anchor element, the acquired vibration
description file being configured for describing values of the vibration duration, the vibration

intensity, and the vibration frequency; and

[00111] generate a reference vibration waveform based on the values corresponding to the
vibration duration, the vibration intensity, and the vibration frequency described in the vibration

description file.

[00112] In an embodiment, when the element type of the acted control element is the non-
anchor type, the acted control element is an acted non-anchor element; and the processing unit 1002

is further configured to:

[00113] when the element type of the acted control element is the non-anchor type, acquire
an information type outputted by the acted non-anchor element, the information type including a
text type or a function type, a vibration waveform matched for a non-anchor element of which
output information is of the text type being different from a vibration waveform matched for a non-

anchor element of which output information is of the function type; and

[00114] acquire a vibration waveform matching the information type outputted by the acted

non-anchor element, and use the acquired vibration waveform as a reference vibration waveform.
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[00115] In an embodiment, the layout of the element control region is configured for
indicating display positions of the plurality of control elements in the element control region, the
element control region includes a plurality of display positions, one display position corresponds to
one control element, the at least one control element includes a target anchor element, the target
anchor element is displayed at a target position of the element control region, and when the acted
control element further includes at least one non-anchor element, output information of any acted
non-anchor element is indicated by positioning of the corresponding non-anchor element; and the

processing unit 1002 is further configured to:

[00116] acquire a quantity of elements between the target anchor element and the acted non-

anchor element; and

[00117] use, with the target position as a reference position, a display position along the
operation track of the triggering operation and spaced by the quantity of elements as positioning of

the acted non-anchor element.

[00118] In an embodiment, if the operation track of the triggering operation travels through

one anchor element, the one traveled-through anchor element is the target anchor element; or

[00119] if the operation track of the triggering operation travels through at least two anchor
elements, the at least two traveled-through anchor elements are sequentially used as the target

anchor element based on a traveled-through sequence.

[00120] In an embodiment, when the element control region of a target device is the touch
region, the control elements included in the element control region are touch elements; and the
processing unit 1002 is further configured to acquire a touch event from the touch region, and

determine whether the touch event includes the touch movement operation; and

[00121] the processing unit 1002 is further configured to determine, when it is determined
that the touch event includes the touch movement operation, that a triggering operation performed

on a touch element in the touch region is received.

[00122] In an embodiment, the output information corresponding to the acted control element
is displayed after validity determining is performed on the information output operation; and the

processing unit 1002 is further configured to:

[00123] acquire an operation position of the information output operation, and when the
operation position of the information output operation is a display position corresponding to the

acted control element, determine that the validity determining succeeds; or

[00124] when the operation position is not the display position, determine that the validity
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determining fails.

[00125] In this embodiment of this application, after the display unit 1001 displays an
element control region, the processing unit 1002 may acquire a triggering operation on a control
element from the element control region, and may determine an acted anchor element from the
element control region based on the triggering operation, and output an anchor vibration
corresponding to the acted anchor element, so that the execution object may determine an execution
position of the current triggering operation based on the outputted anchor vibration; and after the
triggering operation is performed on one anchor element, and after the triggering operation acts on
other non-anchor elements subsequently, the processing unit 1002 may determine positioning of the
current acted non-anchor element and corresponding output information based on a layout of the
element control region, an operation track corresponding to the triggering operation, and an
outputted anchor vibration, to improve flexibility of feedback during selection on control elements,
and also to output different vibration feedback to remind output information corresponding to the
corresponding control elements, which helps to improve the effectiveness and flexibility of
reminding for the input information while ensuring information security, so that reminding for
output information corresponding to control elements are no longer limited by noisy environments,

thereby effectively protecting the information security of the corresponding execution object.

[00126] FIG. 11 is a schematic structural block diagram of a computer device according to an
embodiment of the present disclosure. The computer device in this embodiment shown in FIG. 11
may include: one or more processors 1101, one or more input devices 1102, one or more output
devices 1103, and a memory 1104. The processor 1101, the input device 1102, the output device
1103, and the memory 1104 are connected through a bus 1105. The memory 1104 is configured to
store a computer program, and the computer program includes program instructions. The processor

1101 is configured to execute the program instructions stored in the memory 1104.

[00127] The memory 1104 may include a volatile memory, for example, a random access
memory (RAM). The memory 1104 may alternatively include a non-volatile memory, for example,
a flash memory, or a solid-state drive (SSD). The memory1104 may alternatively include a

combination of the foregoing types of memories.

[00128] The processor 1101 may be a central processing unit (CPU). The processor 1101
may further include a hardware chip. The foregoing hardware chip 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), generic array logic (GAL), or the like. The processor 1101 may

alternatively be a combination of the foregoing structures.
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[00129] In this embodiment of the present disclosure, the memory 1104 is configured to store
a computer program. The computer program includes program instructions. The processor 1101 is
configured to execute the program instructions stored in the memory 1104, to implement the

vibration control method provided in the method embodiments.

[00130] An embodiment of the present disclosure provides a computer-readable storage
medium, the computer-readable storage medium storing at least one instruction, at least one
program, a code set or an instruction set, the at least one instruction, the at least one program, the
code set or the instruction set being loaded and executed by a processor to implement the vibration

control method provided in the foregoing method embodiments.

[00131] An embodiment of the present disclosure provides a computer program product or a
computer program. The computer program product or the computer program includes computer
instructions, the computer instructions being stored in a computer-readable storage medium. A
processor of a computer device reads the computer instructions from the computer-readable storage
medium and executes the computer instructions to cause the computer device to perform the
vibration control method provided in the method embodiments. The computer-readable storage
medium may be a magnetic disk, an optical disc, a read-only memory (Read-Only Memory, ROM),

a random access memory (Random Access Memory, RAM), or the like.
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CLAIMS

What is claimed is:

1. A vibration control method, comprising:

displaying an element control region, a plurality of control elements being laid out in the

element control region and comprising one or more anchor elements and non-anchor elements;

receiving a triggering operation performed on at least one control element in the plurality of

control elements in the element control region; and

outputting, when the triggering operation acts on the at least one control element, a vibration

associated with the at least one control element,

when the acted control element is an anchor element, output information being indicated by an
anchor vibration outputted by the acted anchor element; and when the acted control element is a
non-anchor element, output information being indicated by the anchor vibration, a layout of the

element control region, and an operation track of the triggering operation.

2. The method according to claim 1, wherein the triggering operation comprises a sequential
selection operation on the control elements based on the layout of the element control region, and

any one of the at least one control element that is sequentially selected is the acted control element;
or

when the element control region is a touch region, the triggering operation further comprises a
touch movement operation, and any one of the at least one control element on a movement track of

the touch movement operation is the acted control element.
3. The method according to claim 1 or 2, further comprising:

in response to acquiring an information output operation, determining output information
corresponding to the acted control element as information that needs to be outputted, and displaying
the output information corresponding to the acted control element; or

in response to acquiring an output cancellation operation, determining that the output
information corresponding to the acted control element is not the information that needs to be
outputted.

4. The method according to claim 3, wherein if an information type outputted by the acted
control element is a text type, the displaying the output information corresponding to the acted

control element comprises: displaying output text corresponding to the acted control element; or
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if the information type outputted by the acted control element is a function type, the displaying
the output information corresponding to the acted control element comprises: performing a function

indicated by the acted control element.

5. The method according to claim 3, wherein the element control region comprises a layout
region and a blank region, the control elements being laid out in the layout region, and no control

element being laid out in the blank region; and

when the element control region is the touch region, and the triggering operation is the touch
movement operation, the output cancellation operation comprises: a movement operation from the

layout region at which the acted control element is located to the blank region; or

when the triggering operation is the sequential selection operation on the control elements, the
output cancellation operation comprises: a selection cancellation operation on the acted control

element.

6. The method according to claim 1 or 2, wherein the outputting a vibration associated with the

at least one control element comprises:
acquiring an output scenario during information output;

outputting the vibration associated with the at least one control element when the output

scenario does not support audio output; or

outputting, when the output scenario supports audio output, the vibration associated with the at
least one control element and simultaneously outputting a description audio corresponding to a
control element that indicates output in the at least one control element, the description audio

indicating output information of the control element.

7. The method according to claim 1 or 2, wherein the outputting a vibration associated with the

at least one control element comprises:

outputting, according to a vibration duration, a vibration intensity, and a vibration frequency
specified by a vibration associated with the acted control element, a vibration with the same

vibration duration, the same vibration intensity, and the same vibration frequency.

8. The method according to claim 7, wherein the vibration associated with the acted control
element is outputted according to a reference vibration waveform, the reference vibration waveform
being determined according to the vibration duration, the vibration intensity, and the vibration
frequency specified by the vibration associated with the acted control element; and the reference

vibration waveform is acquired by:
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acquiring an element type of the acted control element, the element type comprising an anchor

type and a non-anchor type; and

acquiring the reference vibration waveform according to the output information corresponding
to the acted control element when the element type of the acted control element is the anchor type;

or

acquiring the reference vibration waveform according to a type of the output information
corresponding to the acted control element when the element type of the acted control element is the

non-anchor type.

9. The method according to claim 8, wherein when the element type of the acted control
element is the anchor type, the acted control element is an acted anchor element; and the acquiring a
reference vibration waveform according to the output information corresponding to the acted
control element when the element type of the acted control element is the anchor type comprises:

when the element type of the acted control element is the anchor type, acquiring output
information corresponding to the acted anchor element, and acquiring a vibration description file set
for the output information corresponding to the acted anchor element, the acquired vibration
description file describing values of the vibration duration, the vibration intensity, and the vibration

frequency; and

generating the reference vibration waveform based on the values corresponding to the
vibration duration, the vibration intensity, and the vibration frequency described in the vibration

description file.

10. The method according to claim 8, wherein when the element type of the acted control
element is the non-anchor type, the acted control element is an acted non-anchor element; and the
acquiring a reference vibration waveform according to a type of the output information
corresponding to the acted control element when the element type of the acted control element is the

non-anchor type comprises:

when the element type of the acted control element is the non-anchor type, acquiring an
information type outputted by the acted non-anchor element, the information type comprising a text
type or a function type, a vibration waveform matched for a non-anchor element having output
information of the text type being different from a vibration waveform matched for a non-anchor

element having output information of the function type; and

acquiring a vibration waveform matching the information type outputted by the acted non-

anchor element, and using the acquired vibration waveform as the reference vibration waveform.
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11. The method according to claim 1 or 2, wherein the layout of the element control region is
configured for indicating display positions of the plurality of control elements in the element control
region, the element control region comprises a plurality of display positions, one display position
corresponds to one control element, the at least one control element comprises a target anchor
element, the target anchor element is displayed at a target position of the element control region,
and when the acted control element further comprises at least one non-anchor element, output
information of any acted non-anchor element is indicated by positioning of the g non-anchor

element; and the any acted non-anchor element is positioned by:

acquiring a quantity of elements between the target anchor element and the acted non-anchor

element; and

using, with the target position as a reference position, a display position along the operation
track of the triggering operation and spaced by the quantity of elements as positioning of the acted

non-anchor element.

12. The method according to claim 11, wherein if the operation track of the triggering
operation travels through one anchor element, the one traveled-through anchor element is the target

anchor element; or

if the operation track of the triggering operation travels through at least two anchor elements,
the at least two traveled-through anchor elements are sequentially determined as the target anchor

element based on a traveled-through sequence.

13. The method according to claim 1 or 2, wherein when the element control region is a touch
region, the control elements comprised in the element control region are touch elements; and the

method further comprises:

acquiring a touch event from the touch region, and determining whether the touch event

comprises a touch movement operation; and

determining, when it is determined that the touch event comprises the touch movement

operation, that a triggering operation performed on a touch element in the touch region is received.

14. The method according to claim 3, wherein the output information corresponding to the
acted control element is displayed after validity determination is performed on the information
output operation; and the validity determination on the information output operation is performed

by:
acquiring an operation position of the information output operation, and when the operation

position of the information output operation is a display position corresponding to the acted control
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element, determining that the validity determination succeeds; or

when the operation position is not the display position, determining that the validity

determination fails.
15. A vibration control apparatus, comprising:

a display unit, configured to display an element control region, a plurality of control elements
being laid out in the element control region and comprising one or more anchor elements and non-

anchor elements; and

a processing unit, configured to receive a triggering operation performed on at least one
control element in the plurality of control elements in the element control region; and output,
when the triggering operation acts on the at least one control element, a vibration associated with

the at least one control element,

when the acted control element is an anchor element, output information being indicated by an
anchor vibration outputted by the acted anchor element; and when the acted control element is a
non-anchor element, output information being indicated by the anchor vibration, a layout of the

element control region, and an operation track of the triggering operation.

16. The apparatus according to claim 15, wherein the triggering operation comprises a
sequential selection operation on the control elements based on the layout of the element control
region, and any one of the at least one control element that is sequentially selected is the acted

control element;
or

when the element control region is a touch region, the triggering operation further comprises a
touch movement operation, and any one of the at least one control element on a movement track of

the touch movement operation is the acted control element.
17. The apparatus according to claim 15 or 16, wherein

the processing unit is further configured to: in response to acquiring an information output
operation, determine output information corresponding to the acted control element as information
that needs to be outputted, and display the output information corresponding to the acted control

element; or

the processing unit is further configured to: in response to acquiring an output cancellation
operation, determine that the output information corresponding to the acted control element is not

the information that needs to be outputted.
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18. The apparatus according to claim 17, wherein the processing unit is further configured to:

if an information type outputted by the acted control element is a text type, display output text

corresponding to the acted control element; or

if the information type outputted by the acted control element is a function type, perform a

function indicated by the acted control element.

19. A computer device, comprising a processor, an input device, an output device, and a
memory, the processor, the input device, the output device, and the memory being connected to
each other, the memory being configured to store a computer program, the computer program
comprising program instructions, the processor being configured to invoke the program instructions

to perform the method according to any one of claims 1 to 14.

20. A computer-readable storage medium, storing a computer program, the computer program
comprising program instructions, the program instructions, when executed by a processor, causing

the processor to perform the method according to any one of claims 1 to 14.
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