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METHOD AND APPARATUS FOR SIMULATING SOUND

IN VIRTUAL SCENARIO, AND TERMINAL

Description

FIELD OF THE TECHNOLOGY

The present invention relates to the field of data processing technologies, and in
particular, to a method and an apparatus for simulating a sound in a virtual scenario,
and a terminal.

BACKGROUND OF THE DISCLOSURE

Currently, virtual scenario technologies are applied in many aspects. An early virtual
scenario technology mainly involves graphic simulation, where the graphic simulation
mainly includes simulation of a virtual scenario and simulation of an activity state
(such as running or walking) of a virtual object (such as people or an animal) in the
virtual scenario, and the graphic simulation mainly refers to processing on image data.
With the development of virtual scenario technologies, sound simulation is added
based on graphic simulation. In the virtual scenario technologies, one important sound
simulation detail is sound simulation when a virtual object in a set null state in a virtual
scenario falls onto the ground, that is, a sound is made through sound simulation when
the virtual object in a set null state in the virtual scenario falls onto the ground, so as to
give a prompt, where a process in which the virtual object in a set null state falls onto
the ground corresponds to graphic simulation, and graphic data involved in the process
in which the virtual object in a set null state falls onto the ground is processed; a sound
made when the virtual object falls onto the ground corresponds to sound simulation,
and sound data is processed to implement sound simulation.

In the existing virtual scenario technology, a manner of implementing sound
simulation when a virtual object falls onto the ground is: setting a time when a virtual
object in a set null state falls onto the ground to be fixed, and when the virtual object
starts falling, setting that a falling sound is made after the preset fixed time, thereby
implementing sound simulation. In a process of implementing the present invention,
the inventor of the present invention finds that: as ragdoll physics is applied in a virtual
scenario technology, falling of an virtual object in the ragdoll physics is free falling
obtained through computation by an engine, and a time spent by the virtual object in
falling onto the ground is determined by the mass, a falling direction, and radian of the
virtual object; therefore, a time spent by the virtual object in falling onto the ground is
not fixed. As can be seen, in an existing manner in which a time spent by a virtual

object in falling onto the ground from a set null state is set to be fixed, so that a falling
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sound is made after the fixed time, so as to implement sound simulation when the
virtual object falls onto the ground, a case in which a sound is simulated before the
virtual object falls onto the ground or after a period of time after the virtual object falls
onto the ground may possibly occur, so that in the sound simulation process, image
data processing may not match sound data processing, that is, currently-processed
image data is image data corresponding to a time when the virtual object has already
fallen onto the ground, but sound data is not processed yet and sound simulation is not
implemented.

SUMMARY

Exemplary aspects of the present invention include a method and an apparatus for
simulating a sound in a virtual scenario, and a terminal described below.

A method for simulating a sound in a virtual scenario includes:

determining whether a virtual object is in a falling state;

detecting, when the virtual object is in the falling state, whether the virtual object
collides with another virtual object in a virtual scenario; and

invoking sound data when the virtual object collides with the another virtual object,
and simulating a sound according to the invoked sound data.

An apparatus for simulating a sound in a virtual scenario includes:

a falling determining module, configured to determine whether a virtual object is in a
falling state;

a collision detection module, configured to detect, when the virtual object is in the
falling state, whether the virtual object collides with another virtual object in a virtual
scenario; and

a sound simulation module, configured to invoke sound data when the virtual object
collides with the another virtual object, and simulate a sound according to the invoked
sound data.

A terminal includes the foregoing apparatus for simulating a sound in a virtual
scenario.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the technical solutions in the embodiments of the present invention or in
the prior art more clearly, the following briefly introduces the accompanying drawings
required for describing the embodiments or the prior art. Apparently, the ac-
companying drawings in the following description show merely some embodiments of
the present invention, and a person of ordinary skill in the art may still derive other
drawings from these accompanying drawings without creative efforts.

FIG. 1 is a flowchart of a method for simulating a sound in a virtual scenario
according to an embodiment of the present invention;

FIG. 2 is a schematic diagram showing that any face of a physical shape of a virtual
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object collides with any face of a physical shape of another virtual object;

FIG. 3 is a schematic diagram showing that any point of a physical shape of a virtual
object collides with any face of a physical shape of another virtual object;

FIG. 4 is a schematic diagram showing that any face of a physical shape of a virtual
object collides with any point of a physical shape of another virtual object;

FIG. 5 is a schematic diagram showing that any point of a physical shape of a virtual
object collides with any point of a physical shape of another virtual object;

FIG. 6 is another flowchart of a method for simulating a sound in a virtual scenario
according to an embodiment of the present invention;

FIG. 7 is still another flowchart of a method for simulating a sound in a virtual
scenario according to an embodiment of the present invention;

FIG. 8 is yet another flowchart of a method for simulating a sound in a virtual
scenario according to an embodiment of the present invention;

FIG. 9 is still yet another flowchart of a method for simulating a sound in a virtual
scenario according to an embodiment of the present invention;

FIG. 10 is a structural block diagram of an apparatus for simulating a sound in a
virtual scenario according to an embodiment of the present invention;

FIG. 11 is a structural block diagram of a sound simulation module according to an
embodiment of the present invention;

FIG. 12 is a structural block diagram of a first sound data invoking unit according to
an embodiment of the present invention;

FIG. 13 is another structural block diagram of a sound simulation module according
to an embodiment of the present invention;

FIG. 14 is a structural block diagram of a second sound data invoking unit according
to an embodiment of the present invention; and

FIG. 15 is a structural diagram of a terminal according to an embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

The following clearly and completely describes the technical solutions in the em-
bodiments of the present invention with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the described embodiments are
merely some but not all of the embodiments of the present invention. All other em-
bodiments obtained by a person of ordinary skill in the art based on the embodiments
of the present invention without creative efforts shall fall within the protection scope of
the present invention.

FIG. 1 is a flowchart of a method for simulating a sound in a virtual scenario
according to an embodiment of the present invention. Referring to FIG. 1, the method

may include:
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Step S100: Determine whether a virtual object is in a falling state, and if yes, perform
step S110, or if not, perform step S100.

Step S110: Detect whether the virtual object collides with another virtual object in a
virtual scenario, and if yes, perform step S120, or if not, perform step S110.

In this embodiment of the present invention, a physical engine may be set to generate
a physical shape for a simulated virtual object, where the physical shape of the virtual
object includes at least one area, and any area of the physical shape may be any face of
the physical shape, or any point of the physical shape.

Optionally, another virtual object may be the ground of the virtual scenario.
Obviously, another virtual object may also be any other virtual object in the virtual
scenario, such as a desk.

That the virtual object collides with another virtual object may be the following
several cases:

Any face of a physical shape of the virtual object collides with any face of a physical
shape of the another virtual object; one optional example may be: the shape of the
virtual object is a cuboid, the another virtual object is the ground, and when the virtual
object falls onto the ground, any face of the cuboid virtual object collides with the
ground, as shown in FIG. 2.

Any point of the physical shape of the virtual object collides with any face of the
physical shape of the another virtual object; one optional example may be: the shape of
the virtual object is a cone, the another virtual object is the ground, and when the
virtual object falls onto the ground, the vertex of the conical virtual object collides with
the ground, as shown in FIG. 3.

Any face of the physical shape of the virtual object collides with any point of the
physical shape of the another virtual object; one optional example may be: the shape of
the virtual object is a cuboid, the shape of the another virtual object is a cone, and any
face of the cuboid virtual object collides with the vertex of the another conical virtual
object, as shown in FIG. 4.

Any point of the physical shape of the virtual object collides with any point of the
physical shape of the another virtual object; one optional example may be: the shape of
the virtual object is a cone, the shape of the another virtual object also is a cone, and
the vertex of the conical virtual object collides with the vertex of the another conical
virtual object, as shown in FIG. 5.

Step S120: Invoke sound data and simulate a sound according to the invoked sound
data.

In this embodiment of the present invention, sound data may be preset, and when it is
detected that the virtual object collides with the another virtual object, the preset sound

data is invoked instantly, so as to perform sound simulation according to the invoked
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sound data.

In the method for simulating a sound in a virtual scenario provided in this em-
bodiment of the present invention, when a virtual object is in a falling state, that the
virtual object touches another virtual object in a virtual scenario is determined
according to that the virtual object collides with the another virtual object, sound data
is invoked and a sound is simulated according to the invoked sound data. This em-
bodiment of the present invention ensures that invocation and simulation of sound data
matches currently-processed image data that is image data generated when the virtual
object falls onto and collides with the another virtual object, and ensures that in a
virtual scenario having ragdoll physics, image data processing when the virtual objects
fall and collide matches sound data processing, thereby avoiding advance or lag of
sound simulation.

In this embodiment of the present invention, that a falling virtual object collides with
another virtual object may be that collision occurs, or that dragging occurs. The
following separately introduces a case in which collision occurs and a case in which
dragging occurs.

In the case of collision, FIG. 6 shows another flowchart of a method for simulating a
sound in a virtual scenario according to an embodiment of the present invention.
Referring to FIG. 6, the method may include:

Step S200: Determine whether a virtual object is in a falling state, and if yes, perform
step S210, or if not, perform step S200.

Step S210: Detect whether the virtual object collides with another virtual object in a
virtual scenario, and if yes, perform step $S220, or if not, perform step S210.

Optionally, that the virtual object collides with the another virtual object in the
virtual scenario may be that: any face of a physical shape of the virtual object collides
with any face of a physical shape of the another virtual object in the virtual scenario,
and obviously, may also be another collision manner described above.

Step S220: Detect a collision speed at a perpendicular collision area generated when
the virtual object collides with the another virtual object.

Optionally, the collision speed at the perpendicular collision area may be obtained
through computation by using a physical engine: the collision speed at the per-
pendicular collision area = dot (a collision speed, a normal line of a collision area). For
example, when the collision area is a plane, the collision speed at the perpendicular
collision area is a collision speed at the perpendicular collision plane, and the collision
speed at the perpendicular collision plane = dot (a collision speed, and a normal line of
a collision plane). The dot is dot product of vectors, and meaning of the formula may
be that: a length of a component, perpendicular to the collision area, of the collision

speed is taken, where the collision speed may be a vector length of an instant speed
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generated when the object collides with any other virtual object (for example, the
ground).

Step S230: Determine, when the collision speed at the perpendicular collision area is
greater than a predetermined minimum collision speed, that the virtual object collides
with the another virtual object, invoke predetermined collision sound data, and
simulate a collision sound according to the invoked collision sound data.

As can be seen, in this embodiment of the present invention, when the collision speed
at the perpendicular collision area generated when the virtual object collides with the
another virtual object is greater than the predetermined minimum collision speed, it
may be considered that the virtual object collides with the another virtual object.

Optionally, in this embodiment of the present invention, different material properties
may be set for the simulated virtual object. Specifically, a correspondence between the
simulated virtual object and material information may be preset, and the material in-
formation indicates material properties of the simulated virtual object. For example,
when the simulated virtual object is a stone, in this embodiment of the present
invention, a physical shape of the simulated virtual object may be set to be a shape of a
stone, and information indicating a stone material may be configured for the simulated
virtual object. In this embodiment of the present invention, one piece of material in-
formation corresponds to one material property, and different material properties need
to be distinguished by using different material information.

Optionally, in this embodiment of the present invention, a uniform predetermined
minimum collision speed may be set for virtual objects having different material
properties. Obviously, to make sound simulation more real, virtual objects having
different material information may correspond to different predetermined minimum
collision speeds, so that when it is determined that the virtual object collides with the
another virtual object, different collision sounds are simulated according to different
material properties of the virtual objects.

The following table shows an optional schematic relationship between virtual objects
having different material properties and predetermined minimum collision speeds
provided in this embodiment of the present invention, and reference may be made to
this table.
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[Table 1]
Material property Predetermined minimum collision speed
(meter/second)

Large sharp instrument 0.5

Small sharp instrument 0.5

Large blunt instrument 2.5

Small blunt instrument 2.5

Stone 2.5

Wood 0.5

Correspondingly, FIG. 7 shows still another flowchart of a method for simulating a
sound in a virtual scenario according to an embodiment of the present invention.
Referring to FIG. 7, the method may include:

Step S300: Determine whether a virtual object is in a falling state, and if yes, perform
step S310, or if not, perform step S300.

Step S310: Detect whether the virtual object collides with another virtual object in a
virtual scenario, and if yes, perform step $320, or if not, perform step S310.

Step S320: Detect a collision speed at a perpendicular collision area generated when
the virtual object collides with the another virtual object.

Step S330: Invoke a predetermined minimum collision speed corresponding to prede-
termined material information of the virtual object.

Step S340: Determine, when the collision speed at the perpendicular collision area is
greater than the invoked predetermined minimum collision speed, collision sound data
corresponding to the predetermined material information of the virtual object, and
invoke the determined collision sound data.

Step S350: Simulate a collision sound according to the invoked collision sound data.

In the method shown in FIG. 7, a predetermined minimum collision speed cor-
responds to predetermined material information of a virtual object. In this embodiment
of the present invention, after it is determined that the virtual object collides with
another virtual object in a virtual scenario, and a collision speed at a perpendicular
collision area generated when the virtual object collides with the another virtual object
is detected, the predetermined minimum collision speed corresponding to the prede-
termined material information of the virtual object may be invoked, so as to determine,
when the collision speed at the perpendicular collision area is greater than the invoked
predetermined minimum collision speed, that a to-be-simulated sound is a collision

sound, and the specific collision sound is simulated according to collision sound data
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corresponding to the predetermined material information of the virtual object. In this
embodiment of the present invention, when collision occurs on the virtual object,
different collision sounds may be simulated for virtual objects having different
material properties, so that the sound simulation is more real and accurate.

In the case of dragging, FIG. 8 shows yet another flowchart of a method for
simulating a sound in a virtual scenario according to an embodiment of the present
invention. Referring to FIG. 8, the method may include:

Step S400: Determine whether a virtual object is in a falling state, and if yes, perform
step S410, or if not, perform step S400.

Step S410: Detect whether the virtual object collides with another virtual object in a
virtual scenario, and if yes, perform step S420, or if not, perform step S410.

Optionally, that the virtual object collides with the another virtual object in the
virtual scenario may be that: any face of a physical shape of the virtual object collides
with any face of a physical shape of the another virtual object in the virtual scenario.

Step S420: Detect a collision speed at a perpendicular collision area generated when
the virtual object collides with the another virtual object, and collision momentum
generated when the virtual object collides with the another virtual object.

Optionally, for a calculation manner of the collision speed at the perpendicular
collision area, reference may be made to the foregoing description, and the collision
momentum may be a product of the mass of the object and the collision speed. In this
embodiment of the present invention, mass of each virtual object may be preset.
Because some unreal effects need to be simulated in the virtual scenario technology,
mass of the object is not necessarily set according to a value of mass of the object in
the real world, but is determined after testing according to expected simulation effects
of the virtual object.

Step S430: Determine, when the collision speed at the perpendicular collision area is
not greater than a predetermined collision speed and the collision momentum is greater
than a predetermined minimum collision momentum, that dragging occurs between the
virtual object and the another virtual object, invoke predetermined dragging sound
data, and simulate a dragging sound according to the invoked dragging sound data.

Optionally, the predetermined collision speed may be 1.9 meter/second, and
obviously, specific values may be set according to actual application situations. Op-
tionally, in this embodiment of the present invention, uniform predetermined minimum
collision momentum may be set for virtual objects having different material properties.
Obviously, to make sound simulation more real, virtual objects having different
material properties may correspond to different predetermined minimum collision
momentum, so that when it is determined that dragging occurs between the virtual

object and the another virtual object, different dragging sounds are simulated according
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to different material properties of the virtual objects.

The following table shows an optional schematic relationship between virtual objects
having different material properties and predetermined minimum collision momentum
provided in this embodiment of the present invention, and reference may be made to
this table.

[Table 2]

Material property Predetermined minimum collision
momentum (kilogram * meter/second)

Large sharp instrument 20

Small sharp instrument 20

Large blunt instrument 500

Small blunt instrument 500

Stone 500

Wood 110

Correspondingly, FIG. 9 shows still yet another flowchart of a method for simulating
a sound in a virtual scenario according to an embodiment of the present invention.
Referring to FIG. 9, the method may include:

Step S500: Determine whether a virtual object is in a falling state, and if yes, perform
step S510, or if not, perform step S500.

Step S510: Detect whether the virtual object collides with another virtual object in a
virtual scenario, and if yes, perform step $S520, or if not, perform step S510.

Step S520: Detect a collision speed at a perpendicular collision area generated when
the virtual object collides with the another virtual object, and collision momentum
generated when the virtual object collides with the another virtual object.

Step S530: Invoke a predetermined collision speed, and predetermined minimum
collision momentum that corresponds to predetermined material information of the
virtual object, and when the collision speed at the perpendicular collision area is not
greater than the predetermined collision speed and the collision momentum is greater
than the predetermined minimum collision momentum corresponding to the material
information, determine dragging sound data corresponding to the predetermined
material information of the virtual object, and invoke the determined dragging sound
data.

Step S540: Simulate a dragging sound according to the invoked dragging sound data.

In the method shown in FIG. 9, predetermined minimum collision momentum cor-

responds to predetermined material information of a virtual object. After it is de-
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termined that the virtual object collides with another virtual object in the virtual
scenario, and a collision speed at a perpendicular collision area generated when the
virtual object collides with the another virtual object and collision momentum
generated when the virtual object collides with the another virtual object are detected,
in this embodiment of the present invention, a predetermined collision speed, and pre-
determined minimum collision momentum that corresponds to the predetermined
material information of the virtual object may be invoked, so as to determine, when the
collision speed at the perpendicular collision area is not greater than the predetermined
collision speed and the collision momentum is greater than the predetermined
minimum collision momentum corresponding to the material information, that a to-
be-simulated sound is a dragging sound, and the specific dragging sound is simulated
according to dragging sound data corresponding to the predetermined material in-
formation of the virtual object. In this embodiment of the present invention, when
dragging occurs on the virtual object, different dragging sounds may be simulated for
virtual objects having different material properties, so that the sound simulation is
more real and accurate.

Optionally, the method for simulating a sound in a virtual scenario provided in this
embodiment of the present invention may be applied in sound simulation during falling
of a virtual object in a crime scene of a criminal case, so as to help case scene
restoration and case investigation. Obviously, the method for simulating a sound in a
virtual scenario provided in this embodiment of the present invention may also be
applied in the game field having the ragdoll physics; a physical shape may be
generated for equipment by using a physical engine, after a role in a game is killed, and
the held equipment fell, whether the equipment collides with the ground may be
detected, and when it is detected that the falling equipment collides with the ground,
sound data may be invoked, and a sound is simulated according to the invoked sound
data, thereby implementing matching between image data processing when the
equipment in the game falls onto the ground and sound data processing when the
equipment falls onto the ground and makes a sound.

The following describes an apparatus for simulating a sound in a virtual scenario
provided in an embodiment of the present invention, and mutual reference may be
made to the apparatus for simulating a sound in a virtual scenario and the method for
simulating a sound in a virtual scenario described above.

FIG. 10 is a structural block diagram of an apparatus for simulating a sound in a
virtual scenario according to an embodiment of the present invention. Referring to
FIG. 10, the apparatus for simulating a sound in a virtual scenario may include:

A falling determining module 100 is configured to determine whether a virtual object

is in a falling state.

10
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A collision detection module 200 is configured to detect, when the virtual object is in
the falling state, whether the virtual object collides with another virtual object in a
virtual scenario.

Optionally, any face of a physical shape of the virtual object may collide with any
face of a physical shape of the another virtual object; or, any point of a physical shape
of the virtual object may collide with any face of a physical shape of the another virtual
object; or, any face of a physical shape of the virtual object may collide with any point
of a physical shape of the another virtual object; or, any point of a physical shape of
the virtual object may collide with any point of a physical shape of the another virtual
object.

A sound simulation module 300 is configured to invoke sound data when the virtual
object collides with any area of the another virtual object, and simulate a sound
according to the invoked sound data.

In the apparatus for simulating a sound in a virtual scenario provided in this em-
bodiment of the present invention, when a virtual object is in a falling state, that the
virtual object touches another virtual object in a virtual scenario is determined
according to that the virtual object collides with the another virtual object, sound data
is invoked and a sound is simulated according to the invoked sound data. This em-
bodiment of the present invention ensures that invocation and simulation of sound data
matches currently-processed image data that is image data generated when the virtual
object falls onto and collides with the another virtual object, and ensures that in a
virtual scenario having ragdoll physics, image data processing when the virtual objects
fall and collide matches sound data processing, thereby avoiding advance or lag of
sound simulation.

Optionally, that the falling virtual object collides with another virtual object may be
that collision occurs. Correspondingly, FIG. 11 shows an optional structure of the
sound simulation module 300, and referring to FIG. 11, the sound simulation module
300 may include:

a first detection unit 310, configured to detect, when the virtual object collides with
the another virtual object, a collision speed at a perpendicular collision area generated
when the virtual object collides with the another virtual object;

a first sound data invoking unit 311, configured to invoke predetermined collision
sound data when the collision speed at the perpendicular collision area is greater than a
predetermined minimum collision speed; and

a first sound simulation unit 312, configured to simulate a collision sound according
to the invoked collision sound data.

Optionally, the predetermined minimum collision speed may correspond to prede-

termined material information of the virtual object. Correspondingly, FIG. 12 shows an

11
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optional structure of the first sound data invoking unit 311, and referring to FIG. 12,
the first sound data invoking unit 311 may include:

a first invoking subunit 3111, configured to invoke the predetermined minimum
collision speed corresponding to the predetermined material information of the virtual
object; and

a second invoking subunit 3112, configured to determine, when the collision speed at
the perpendicular collision area is greater than the predetermined minimum collision
speed corresponding to the material information, collision sound data corresponding to
the predetermined material information of the virtual object, and invoke the determined
collision sound data.

Optionally, that the falling virtual object collides with another virtual object may be
that dragging occurs. Correspondingly, FIG. 13 shows another optional structure of the
sound simulation module 300, and referring to FIG. 13, the sound simulation module
300 may include:

a second detection unit 320, configured to detect, when the virtual object collides
with the another virtual object, a collision speed at a perpendicular collision area
generated when the virtual object collides with the another virtual object and collision
momentum generated when the virtual object collides with the another virtual object;

a second sound data invoking unit 321, configured to invoke predetermined dragging
sound data if the collision speed at the perpendicular collision area is not greater than a
predetermined collision speed and the collision momentum is greater than prede-
termined minimum collision momentum; and

a second sound simulation unit 322, configured to simulate a dragging sound
according to the invoked dragging sound data.

Optionally, the predetermined minimum collision momentum may correspond to the
predetermined material information of the virtual object. Correspondingly, FIG. 14
shows an optional structure of the second sound data invoking unit 321, and referring
to FIG. 14, the second sound data invoking unit 321 may include:

a third invoking subunit 3211, configured to invoke the predetermined collision
speed, and the predetermined minimum collision momentum that corresponds to the
predetermined material information of the virtual object; and

a fourth invoking subunit 3212, configured to determine, when the collision speed at
the perpendicular collision area is not greater than the predetermined collision speed
and the collision momentum is greater than the predetermined minimum collision
momentum corresponding to the material information, dragging sound data corre-
sponding to the predetermined material information of the virtual object, and invoke
the determined dragging sound data.

The apparatus for simulating a sound in a virtual scenario provided in this em-

12
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bodiment of the present invention may be applied in sound simulation during falling of
a virtual object in a crime scene of a criminal case, so as to help case scene restoration
and case investigation; and the apparatus for simulating a sound in a virtual scenario
provided in this embodiment of the present invention may also be applied in the game
field having the ragdoll physics, so as to implement matching between image data
processing when equipment in a game falls onto the ground and sound data processing
when the equipment falls onto the ground and makes a sound.

An embodiment of the present invention further provides a terminal. As used herein,
the terminal may refer to any appropriate user terminal with certain computing capa-
bilities (for example, can perform virtual scenario simulation), such as a personal
computer (PC), a work station computer, a hand-held computing device (tablet), a
mobile terminal (a mobile phone or a smart phone), a smart terminal, or any other user-
side computing device. The terminal may include the apparatus for simulating a sound
in a virtual scenario described above. For descriptions about the apparatus for
simulating a sound in a virtual scenario, reference may be made to corresponding parts
above, and no further details are provided herein again.

The following describes a hardware structure of the terminal provided in this em-
bodiment of the present invention. FIG. 15 shows a hardware structure of the terminal.
Referring to FIG. 15, the terminal may include a processor 1, a communication
interface 2, a memory 3, and a communication bus 4.

The processor 1, the communication interface 2, and the memory 3 implement com-
munication between each other through the communication bus 4.

Optionally, the communication interface 2 may be an interface of a communications
module, such as an interface of a GSM module.

The processor 1 is configured to execute a program.

The memory 3 is configured to store a program.

The program may include program code, where the program code includes a
computer operation instruction.

The processor 1 may be a central processing unit CPU, or an application specific in-
tegrated circuit (ASIC), or one or more integrated circuits configured to implement the
embodiments of the present invention.

The memory 3 may include a high-speed RAM memory, and may further include a
non-volatile memory, for example, at least one disk memory.

The program may be specifically used for:

determining whether a virtual object is in a falling state;

detecting, when the virtual object is in the falling state, whether the virtual object
collides with another virtual object in a virtual scenario; and

invoking sound data when the virtual object collides with the another virtual object,

13
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and simulating a sound according to the invoked sound data.

The embodiments in this specification are all described in a progressive manner. De-
scription of each of the embodiments focuses on differences from other embodiments,
and reference may be made to each other for the same or similar parts among re-
spective embodiments. The apparatus embodiments are substantially similar to the
method embodiments and therefore are only briefly described, and reference may be
made to the method embodiments for the associated part.

A person skilled in the art may realize that combining with the units and algorithm
steps of examples described in the embodiments disclosed in this specification, the
methods and the units can be accomplished by electronic hardware, computer software
or both. In order to describe the interchangeability of the hardware and the software
clearly, the composition and steps of each embodiment are described generally in the
above description according to the function. Whether the functions are performed by
hardware or software depends on particular applications and design constraint
conditions of the technical solutions. A person skilled in the art may use different
methods to implement the described functions for each particular application, but it
should not be considered that the implementation goes beyond the scope of the present
invention.

The steps of the method or algorithm combined with the description of the em-
bodiments disclosed in this specification may be performed directly by hardware, a
software module executed by a processor, or the combination of the two. The software
module may be set in a random access memory (RAM), a memory, a read-only
memory, an electrically programmable ROM, an electrically erasable and pro-
grammable ROM, a register, a hard disk, a removable hard disk, a CD-ROM, or any
storage medium in other forms well-known in the technical field.

For the foregoing descriptions of the disclosed embodiments, a person skilled in the
art can implement or use the present invention. Various modifications of the em-
bodiments are apparent to a person of ordinary skill in the art, and general principles
defined in this specification may be implemented in other embodiments without
departing from the spirit or scope of the present invention. Therefore, the present
invention will not be limited to the embodiments described in this specification but
extends to the widest scope that complies with the principle and novelty disclosed in

this specification.
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[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]
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Claims

A method for simulating a sound in a virtual scenario, comprising:

at a terminal having one or more processors, and a memory storing
programs executed by the one or more processors:

determining whether a virtual object in a virtual scenario is in a falling
state;

detecting, when the virtual object is in the falling state, whether the
virtual object collides with another virtual object in the virtual scenario;
invoking sound data when the virtual object collides with the another
virtual object; and

simulating a sound according to the invoked sound data.

The method for simulating a sound in a virtual scenario according to
claim 1, wherein the invoking sound data when the virtual object
collides with the another virtual object comprises:

detecting, when the virtual object collides with the another virtual
object, a collision speed at a perpendicular collision area generated
when the virtual object collides with the another virtual object; and
invoking predetermined collision sound data if the collision speed at
the perpendicular collision area is greater than a predetermined
minimum collision speed; and

the simulating a sound according to the invoked sound data comprises:
simulating a collision sound according to the invoked collision sound
data.

The method for simulating a sound in a virtual scenario according to
claim 2, wherein the predetermined minimum collision speed cor-
responds to predetermined material information of the virtual object;
and the invoking predetermined collision sound data if the collision
speed at the perpendicular collision area is greater than a predetermined
minimum collision speed comprises:

invoking the predetermined minimum collision speed corresponding to
the predetermined material information of the virtual object; and
determining, when the collision speed at the perpendicular collision
area is greater than the predetermined minimum collision speed corre-
sponding to the material information, collision sound data corre-
sponding to the predetermined material information of the virtual
object, and invoking the determined collision sound data.

The method for simulating a sound in a virtual scenario according to
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[Claim 5]

[Claim 6]
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claim 1, wherein the invoking sound data when the virtual object
collides with the another virtual object comprises:

detecting, when the virtual object collides with the another virtual
object, a collision speed at a perpendicular collision area generated
when the virtual object collides with the another virtual object and
collision momentum generated when the virtual object collides with the
another virtual object; and

invoking predetermined dragging sound data if the collision speed at
the perpendicular collision area is not greater than a predetermined
collision speed, and the collision momentum is greater than prede-
termined minimum collision momentum; and

the simulating a sound according to the invoked sound data comprises:
simulating a dragging sound according to the invoked dragging sound
data.

The method for simulating a sound in a virtual scenario according to
claim 4, wherein the predetermined minimum collision momentum cor-
responds to predetermined material information of the virtual object;
and the invoking predetermined dragging sound data if the collision
speed at the perpendicular collision area is not greater than a prede-
termined collision speed, and the collision momentum is greater than
predetermined minimum collision momentum comprises:

invoking the predetermined collision speed, and the predetermined
minimum collision momentum that corresponds to the predetermined
material information of the virtual object; and

determining, when the collision speed at the perpendicular collision
area is not greater than the predetermined collision speed and the
collision momentum is greater than the predetermined minimum
collision momentum corresponding to the material information,
dragging sound data corresponding to the predetermined material in-
formation of the virtual object, and invoking the determined dragging
sound data.

A terminal, comprising:

one Or more processors;

a memory; and

one or more program modules stored in the memory and configured for
execution by the one or more processors, the one or more program
modules located within an apparatus for simulating a sound in a virtual

scenario, comprising:
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[Claim 7]

[Claim 8]

[Claim 9]
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a falling determining module, configured to determine whether a virtual
object is in a falling state;

a collision detection module, configured to detect, when the virtual
object is in the falling state, whether the virtual object collides with
another virtual object in a virtual scenario; and

a sound simulation module, configured to invoke sound data when the
virtual object collides with the another virtual object, and simulate a
sound according to the invoked sound data.

The terminal according to claim 6, wherein the sound simulation
module comprises:

a first detection unit, configured to detect, when the virtual object
collides with the another virtual object, a collision speed at a per-
pendicular collision area generated when the virtual object collides with
the another virtual object;

a first sound data invoking unit, configured to invoke predetermined
collision sound data when the collision speed at the perpendicular
collision area is greater than a predetermined minimum collision speed;
and

a first sound simulation unit, configured to simulate a collision sound
according to the invoked collision sound data.

The terminal according to claim 7, wherein the predetermined
minimum collision speed corresponds to predetermined material in-
formation of the virtual object, and the first sound data invoking unit
comprises:

a first invoking subunit, configured to invoke the predetermined
minimum collision speed corresponding to the predetermined material
information of the virtual object; and

a second invoking subunit, configured to determine, when the collision
speed at the perpendicular collision area is greater than the prede-
termined minimum collision speed corresponding to the material in-
formation, collision sound data corresponding to the predetermined
material information of the virtual object, and invoke the determined
collision sound data.

The terminal according to claim 6, wherein the sound simulation
module comprises:

a second detection unit, configured to detect, when the virtual object
collides with the another virtual object, a collision speed at a per-

pendicular collision area generated when the virtual object collides with
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[Claim 10]

[Claim 11]

[Claim 12]
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the another virtual object and collision momentum generated when the
virtual object collides with the another virtual object;

a second sound data invoking unit, configured to invoke predetermined
dragging sound data if the collision speed at the perpendicular collision
area is not greater than a predetermined collision speed, and the
collision momentum is greater than predetermined minimum collision
momentum; and

a second sound simulation unit, configured to simulate a dragging
sound according to the invoked dragging sound data.

The terminal according to claim 9, wherein the predetermined
minimum collision momentum corresponds to predetermined material
information of the virtual object, and the second sound data invoking
unit comprises:

a third invoking subunit, configured to invoke the predetermined
collision speed, and the predetermined minimum collision momentum
that corresponds to the predetermined material information of the
virtual object; and

a fourth invoking subunit, configured to determine, when the collision
speed at the perpendicular collision area is not greater than the prede-
termined collision speed and the collision momentum is greater than
the predetermined minimum collision momentum corresponding to the
material information, dragging sound data corresponding to the prede-
termined material information of the virtual object, and invoke the de-
termined dragging sound data.

A non-transitory computer readable storage medium having stored
therein one or more instructions, which, when executed by a terminal,
cause the terminal to:

determine whether a virtual object in a virtual scenario is in a falling
state;

detect, when the virtual object is in the falling state, whether the virtual
object collides with another virtual object in the virtual scenario;
invoke sound data when the virtual object collides with the another
virtual object; and

simulate a sound according to the invoked sound data.

The computer readable storage medium according to claim 11, wherein
the invoking sound data when the virtual object collides with the
another virtual object comprises:

detecting, when the virtual object collides with the another virtual
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[Claim 14]
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object, a collision speed at a perpendicular collision area generated
when the virtual object collides with the another virtual object; and
invoking predetermined collision sound data if the collision speed at
the perpendicular collision area is greater than a predetermined
minimum collision speed; and

the simulating a sound according to the invoked sound data comprises:
simulating a collision sound according to the invoked collision sound
data.

The computer readable storage medium according to claim 12, wherein
the predetermined minimum collision speed corresponds to prede-
termined material information of the virtual object; and the invoking
predetermined collision sound data if the collision speed at the per-
pendicular collision area is greater than a predetermined minimum
collision speed comprises:

invoking the predetermined minimum collision speed corresponding to
the predetermined material information of the virtual object; and
determining, when the collision speed at the perpendicular collision
area is greater than the predetermined minimum collision speed corre-
sponding to the material information, collision sound data corre-
sponding to the predetermined material information of the virtual
object, and invoking the determined collision sound data.

The computer readable storage medium according to claim 11, wherein
the invoking sound data when the virtual object collides with the
another virtual object comprises:

detecting, when the virtual object collides with the another virtual
object, a collision speed at a perpendicular collision area generated
when the virtual object collides with the another virtual object and
collision momentum generated when the virtual object collides with the
another virtual object; and

invoking predetermined dragging sound data if the collision speed at
the perpendicular collision area is not greater than a predetermined
collision speed, and the collision momentum is greater than prede-
termined minimum collision momentum; and

the simulating a sound according to the invoked sound data comprises:
simulating a dragging sound according to the invoked dragging sound
data.

The computer readable storage medium according to claim 14, wherein

the predetermined minimum collision momentum corresponds to prede-
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termined material information of the virtual object; and the invoking
predetermined dragging sound data if the collision speed at the per-
pendicular collision area is not greater than a predetermined collision
speed, and the collision momentum is greater than predetermined
minimum collision momentum comprises:

invoking the predetermined collision speed, and the predetermined
minimum collision momentum that corresponds to the predetermined
material information of the virtual object; and

determining, when the collision speed at the perpendicular collision
area is not greater than the predetermined collision speed and the
collision momentum is greater than the predetermined minimum
collision momentum corresponding to the material information,
dragging sound data corresponding to the predetermined material in-
formation of the virtual object, and invoking the determined dragging

sound data.
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