Method and Apparatus for Displaying Display Object According to Real-Time
Information

[001]  The present application claims priority to Chinese Patent Application No.
201510884339.7, filed on December 4, 2015 and entitled “Method and Apparatus for
Displaying Display Object According to Real-Time Information,” which is incorporated
herein by reference in its entirety.
Technical Field
[002]  The present application relates to the field of computer and network technologies,
and in particular, to a method and an apparatus for displaying a display object according to
real-time information.
Background
[003]  As cameras, gyroscopes, accelerometers, distance sensors, and other devices have
been widely applied to terminals, application programs can use these devices that provide
real-time information to achieve new functions or to achieve existing functions in a
brand-new manner. In some implementations, when the real-time information changes, a
display object on a screen can be made to change accordingly, which leads to interaction with
a user and brings an intuitive and novel experience to the user.
[004] In these implementations, in addition to that a display object itself can change along
with the real-time information, the display location of the display object on the screen can
also be made to change according to the real-time information. For example, the location
where a ball is to be displayed on a screen can be determined according to the location of a
user’s hand in a real-time video, as if the user holds the ball in hand.
[005] In current technologies, an application program extracts, for a period, real-time
information that is output from a sensor or another device, maps the real-time information to
a corresponding display location on a screen according to a preset algorithm, and displays a
display object at the display location on the screen. As such, when the real-time information
changes from period to period, the display object will be displayed at a new display location
on the screen and move once in each period, and it looks as if the display object moves step
by step.
[006]  According to such implementation manner, the location of the display object on the
screen changes greatly when relatively large changes occur to the real-time information, and
it looks as if the display object jumps on the screen; when the real-time information
experiences very small changes for several periods in a row, it looks as if the display object is

shaking on the screen. The display effect is undesirable in both situations.
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Summary

[007] Inlight of this, the present application provides a method for displaying a display
object according to real-time information, comprising: acquiring location information
corresponding to real-time information for a certain period; determining a starting point
according to the location information acquired in a previous period, and determining a
finishing point according to the location information acquired in a current period; displaying
a display object as sliding between the starting point and the finishing point.

[008] The present application further provides an apparatus for displaying a display object
according to real-time information, comprising: a location information acquiring unit
configured to acquire location information corresponding to real-time information for a
certain period; a starting and finishing points determining unit configured to determine a
starting point according to the location information acquired in a previous period, and
determine a finishing point according to the location information acquired in a current period,
a sliding display unit configured to display a display object as sliding between the starting
point and the finishing point.

[009]  According to the technical solutions above, starting and finishing points are
determined in embodiments of the present application according to location information
corresponding to real-time information in two adjacent periods, and a display object is
displayed as sliding between the starting point and the finishing point, such that the displayed
display object smoothly slides from the starting point to the finishing point, thereby
preventing the phenomenon of jumping when relatively large changes occur to real-time
information and the phenomenon of shaking when very small changes occur to real-time
information, and improving the display effect of display objects.

Brief Description of the Drawings

[0010] FIG. 1 is a flow chart of a method for displaying a display object according to
real-time information in an embodiment of the present application;

[0011] FIG. 2 is a schematic diagram of a distribution of spread points in an evenly
spreading manner according to an embodiment of the present application;

[0012] FIG. 3 is a schematic diagram of a distribution of spread points in an accelerated
spreading manner according to an embodiment of the present application;

[0013] FIG. 4 is a schematic diagram of a distribution of spread points in a decelerated
spreading manner according to an embodiment of the present application;

[0014] FIG. 5 is a schematic diagram of a face login interface according to an embodiment

of the present application;



[0015] FIG. 6 is a flow chart of displaying a real-time head image of a user according to an
embodiment of the present application;

[0016] FIG. 7 is a hardware structural diagram of a terminal or server;

[0017] FIG. 8 is a logical structural diagram of an apparatus for displaying a display object
according to real-time information in an embodiment of the present application.

Detailed Description

[0018] Embodiments of the present application provide a novel method for displaying a
display object according to real-time information. The method displays, between screen
display locations corresponding to real-time information in two consecutive periods, sliding
from the display location corresponding to the previous period to the display location
corresponding to the current period in an animated manner. The display object displayed in
such a manner will not appear jumping or shaking due to overly large or overly small changes
to real-time information, and the display effect is improved, thereby solving the problem in
the current technologies.

[0019] Embodiments of the present application can be applied to a device that can acquire
real-time information for determining a location to display a display object and has
computation and storage capabilities. The device may include a cell phone, a tablet computer,
a PC (Personal Computer), a laptop computer, a server, and the like. The device can read
real-time information from a sensor or a camera of its own or can continuously acquire
real-time information of a target object from other devices via a network. Real-time
information comprises any parameter that varies with time and can be collected by a device,
such as a moving speed of an object in a real-time video, a grayscale of a real-time image,
various real-time variables in industrial control processes, real-time positioning data of a
terminal, and the like. In addition, a display object can be a non-real-time image or video or
can be a real-time image and/or real-time video. There is no limitation to types and sources of
real-time information, or specific types of display objects in the embodiments of the present
application.

[0020] In an embodiment of the present application, the flow of displaying a display object
according to real-time information is shown in FIG. 1. The main body that carries out the
flow can be an application program, a process or thread in an application program, a service,
or a process or thread in a service.

[0021] Step 110, acquiring location information corresponding to real-time information for
a certain period.

[0022] Depending on a specific implementation of a practical application scenario, the
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location information can be coordinates of a screen position that matches the screen size of a
display object, or other parameters that can be used to determine coordinates of a screen
position (e.g., screen ratio coordinates). The main body that carries out the embodiment of the
present application can read real-time information from a sensor or a camera of the device
where the main body is located for a certain period or acquire real-time information from a
network, and then obtain corresponding location information by using the real-time
information as an input for a preset algorithm. Alternatively, the main body can obtain
location information corresponding to the real-time information directly from the network,
which is not limited in the embodiments of the present application.

[0023] Conventional methods for generating location information corresponding to
real-time information can be referred to and will not be repeated herein.

[0024] Step 120, determining a starting point according to the location information acquired
in a previous period, and determining a finishing point according to the location information
acquired in a current period.

[0025] If the acquired location information is coordinates of a screen position that matches
the screen size of a display object, the location information in the previous period is directly
used as a starting point, and the location information in the current period is directly used as a
finishing point; otherwise, according to a relationship between location information and
screen position coordinates, the location information in the previous period is converted to
coordinates of a screen position that is then used as a starting point, and the location
information in the current period is converted to coordinates of a screen position that is then
used as a finishing point.

[0026] The method for converting location information to coordinates of a screen position is
typically different in different application scenarios. For example, location information
acquired in each period is screen ratio coordinates (sX, sY), wherein sX is an X-axis ratio
coordinate in a range of [0, 1), indicating a ratio of a location’s X-axis screen coordinate to
the maximum value of the X-axis; sY is a Y-axis ratio coordinate in a range of [0, 1),
indicating a ratio of a location’s Y-axis screen coordinate to the maximum value of the Y-axis.
According to the width and length of a screen of a display object, sX and sY can be converted
to the X-axis coordinate x and the Y-axis coordinate y of coordinates of the screen location.
In one example, assuming that the current screen has a total width W and a total length H,
then the coordinates of the screen location converted from (sX, sY) are (sX*W, Sy*H), which
have the same units as those of W and H, e.g., pixels or mm.

[0027] Step 130, displaying a display object as sliding between the starting point and the
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finishing point.

[0028] After the starting point and the finishing point of the current period are determined,
the sliding display in the current period can be performed to gradually move the display
object from the starting point to the finishing point in an animated manner, as if the display
object slides from the starting point to the finishing point. Various technical means for
dynamic imaging and animations according to the prior art can be referred to for methods for
sliding display, which is not limited in the embodiments of the present application.

[0029] In one example, a sliding track of the display object between the starting point and
the finishing point can be determined first, and N (N is a natural number) spread location
points can be selected on the sliding track. Subsequently, the display object is displayed at the
starting point, N spread location points, and the finishing point sequentially for a certain
single-point display duration to achieve the sliding effect. Here, the sliding track can be a
straight line or a curved line. The spread points can be selected in a manner according to a
desired sliding display effect, e.g., an evenly, accelerated, or decelerated spreading manner.
Assuming that A is the starting point, B is the finishing point, and the sliding track between A
and B is a straight line, spread points in an evenly spreading manner are evenly distributed
between A and B, as shown in FIG. 2; spread points in an accelerated spreading manner have
a gradually increasing distance therebetween in a direction from A to B, as shown in FIG. 3;
spread points in a decelerated spreading manner have a gradually decreasing distance
therebetween in a direction from A to B, as shown in FIG. 4.

[0030] In the above example, the sliding track, the N value, the manner in which spread
points are selected, and the single-point display duration may be identical or different in each
period. When each period has different sliding tracks, N values, manners in which spread
points are selected, and/or single-point display durations, several preset options may be
polled or one option is randomly selected therefrom, or a specific sliding track, a specific N
value, a manner in which spread points are selected, and/or a single-point display duration
will be determined according to location information or changes to location information,
which are not limited in the embodiments of the present application.

[0031] For example, the N value and single-point display duration can be selected
according to a sliding distance of a display object in the current period (which is determined
by the location information in the previous period, the location information in the current
period, and the sliding track in the current period). If the sliding distance is long, the N value
is increased, and the single-point display duration is decreased, if the sliding distance is short,

the N value is decreased, and the single-point display duration is increased, thereby achieving
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a better display effect.

[0032] A display object typically has its own shape and takes up a certain screen display
area. The displaying the display object at the starting point, the finishing point, and spread
points in the embodiments of the present application means that the starting point, the
finishing point, or spread points are used to position a fixed point of the display object, e.g., a
central point, a top left border point, and the like.

[0033] It should be noted that a total sliding duration in a period, i.e., the time required for a
display object to slide from the starting point to the finishing point, can be greater than,
shorter than, or equal to the length of the period. In other words, when the current period
begins, the sliding display of the display object in the previous period may have ended, just
end, or have not ended.

[0034] If the sliding display of the display object in the previous period has not ended when
the current period begins, the starting point of the current period can be changed to the
display location of the display object when the current period begins, and the portion of the
sliding display in the previous period that has not been completed is cancelled. As such, the
display object will slide from the display location when the current period begins (i.e., a
middle location in the sliding process of the previous period) to the finishing point, such that
the display location can more promptly reflect changes to real-time information and a display
effect that the display object slides smoothly can still be achieved.

[0035] In some application scenarios, machine learning algorithms are used in the process
to obtain corresponding location information from real-time information. For example, in
applications where location information is determined according to some characteristic values
of real-time videos taken by a camera, neural network algorithms are often used for
recognition of video characteristic values. Since real-time information collected each time
and processing results are all used to correct the algorithms, there may be small differences in
location information output by the algorithms when the previous period and the current
period have exactly the same real-time information. As a result, it would often give users a
feeling that the display object is not stable.

[0036] To avoid this situation, after a starting point and a finishing point of the sliding in the
current period are determined, whether the distance between the starting point and the
finishing point is shorter than a predetermined threshold can be determined. If yes, the
display object is displayed at the current location, and the sliding display in the current period
is no longer performed. Here, the selection of the predetermined threshold can be determined

according to the impact that a self-learning process of a machine learning algorithm may have
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on location information.

[0037] Therefore, in the embodiments of the present application, location changes of a
display object in each period are displayed in a sliding display manner. The starting point and
the finishing point of the sliding display are determined according to location information
corresponding to real-time information in two consecutive periods, such that the displayed
display object moves smoothly from the starting point to the finishing point, thereby
preventing jumping or shaking of the display object due to overly large or overly small
changes to real-time information and improving the display effect.

[0038] In an application example of the present application, a terminal App (application
program) uses face verification login, which has a login interface shown in FIG. 5. The App
uses a face recognition technology to extract a head image of a user from real-time videos
from a terminal camera, use the user’s real-time head image as the display object, and display
the same in a circle. The display location of the user’s real-time head image on the screen is
determined by degrees of yaw and pitch of the real-time head image.

[0039] In one example, the App uses a neural network algorithm to recognize a rotation
angle in the horizontal direction and a rotation angle in the vertical direction of the front of a
user’s real-time head image, and makes the rotation angle in the horizontal direction
correspond to the X-axis ratio coordinate sX and the rotation angle in the vertical direction
correspond to the Y-axis ratio coordinate sY. For example, when the recognized user’s
real-time head image is a front head image in the horizontal direction and the vertical
direction, the corresponding ratio coordinates are (0.5, 0.5), and the user’s real-time head
image will be displayed in the center of the screen; when the recognized user’s real-time head
image is a left side in the horizontal direction and a frontal in the vertical direction, the
corresponding ratio coordinates are (0, 0.5), and the user’s real-time head image will be
displayed in the center of the left screen border.

[0040] As such, when the user changes degrees of yaw and pitch of his/her head, the user’s
real-time head image on the login interface shown in FIG. 5 changes its display location
accordingly. For example, the user can make the real-time head image to move to the right of
the screen by turning head to the right, or make the real-time head image to move
downwardly on the screen by lowering the head. When the user’s real-time head image
moves to a predetermined marked location on the lower half of the screen, the App performs
face verification on the user’s real-time head image to verify the user’s real-time head image,
and the user’s login is completed when the verification is successful.

[0041] When the App recognizes that a face is included in the real-time video, the flow
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shown in FIG. 6 may be used to implement the sliding of the user’s real-time head image.
[0042] Step 610, reading outputs by a neural network algorithm for a certain period, and
obtaining ratio coordinates (sX, sY) corresponding to the rotation angle in the horizontal
direction and the rotation angle in the vertical direction of the user’s current real-time head
image.

[0043] Step 620, converting the ratio coordinates (sX, sY) obtained in the current period to
the coordinates of the screen location (sX*W, sY*H) in the current period; using the
coordinates of the screen location in the previous period as a starting point A and the
coordinates of the screen location in the current period as a finishing point B.

[0044] Step 630, determining whether the distance between A and B is shorter than a
predetermined threshold; if yes, continuing to display the user’s real-time head image at the
current location, ceasing performing the sliding display in the current period, and proceeding
to Step 610 to wait for location information of the next period; if no, proceeding to Step 640.
[0045] Step 640, determining whether the sliding display in the previous period has ended;
if yes, proceeding to Step 660; if no, proceeding to Step 650.

[0046] Step 650, setting the coordinates of the current display location of the user’s
real-time head image as the starting point A, and cancelling the portion of the sliding display
in the previous period that is after the current location and has not been completed.

[0047] Step 660, selecting any one of the evenly, accelerated, and decelerated spreading
manners, and generating a predetermined number of spread points according to the selected
spreading manner for the line segment between A and B.

[0048] Step 670, displaying the user’s real-time head image sequentially at the point A, each
spread point in the direction from A to B, and the point B for a predetermined single-point
display duration, to achieve a display effect of the user’s real-time head image sliding from
the point A to the point B.

[0049] Step 680, determining whether the user’s real-time head image arrives at a
predetermined marked location; if yes, proceeding to Step 690; if no, proceeding to Step 610
to perform processing for the next period.

[0050] Step 690, performing face verification on the user’s real-time head image; if
successful, completing the user’s login; if failed, the user’s login fails.

[0051] Corresponding to the above flow, the embodiments of the present application further
provide an apparatus for displaying a display object according to real-time information. The
apparatus can be achieved through software, through hardware, or through a combination of

software and hardware. With software implementation as an example, the apparatus in the
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logical sense is formed by reading a corresponding computer program instruction into a
memory for running through a CPU (Central Process Unit) of a terminal or server. From a
hardware level, in addition to the CPU, memory, and non-volatile memory shown in FIG. 7,
the terminal where the apparatus is located typically further comprises other hardware, such
as a chip for wireless signal receiving and transmission, and the server where the apparatus is
located typically further comprises other hardware, such as a board for achieving network
communication functions.

[0052] FIG. 8 illustrates an apparatus for displaying a display object according to real-time
information in an embodiment of the present application, comprising a location information
acquiring unit, a starting and finishing points determining unit, and a sliding display unit,
wherein the location information acquiring unit is configured to acquire location information
corresponding to real-time information for a certain period; the starting and finishing points
determining unit is configured to determine a starting point according to the location
information acquired in a previous period, and determine a finishing point according to the
location information acquired in a current period; the sliding display unit is configured to
display a display object as sliding between the starting point and the finishing point.

[0053] Optionally, the apparatus further comprises a starting point changing unit configured
to change, in the case where the sliding display in the previous period has not ended when the
current period begins, the starting point to the display location of the display object when the
current period begins, and cancel the portion of the sliding display in the previous period that
has not been completed.

[0054] Optionally, the apparatus further comprises a sliding cancelling unit configured to
display the display object at the current location if the distance between the starting point and
the finishing point is shorter than a predetermined threshold, and ceasing performing the
sliding display in the current period.

[0055] In one example, the sliding display unit can comprise a spread point determining
module and a spread point displaying module, wherein the spread point determining module
is configured to determine a sliding track of a display object between the starting point and
the finishing point, and to select N spread location points on the sliding track. N is a natural
number. The spread point displaying module is configured to display the display object at the
starting point, the N spread location points, and the finishing point sequentially for a certain
single-point display duration to achieve a sliding effect.

[0056] In the above example, the spread point determining module can be configured to

determine a sliding track of a display object between the starting point and the finishing point,
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and to select N spread location points on the sliding track in an evenly, accelerated, or
decelerated spreading manner.

[0057] Optionally, the display object comprises a real-time image and/or a real-time video.
[0058] In one implementation manner, the display object comprises a user’s real-time head
image video; the location information corresponding to real-time information comprises: an
X-axis ratio coordinate corresponding to a rotation angle of the front of the user’s real-time
head image in the horizontal direction and a Y-axis ratio coordinate corresponding to a
rotation angle of the front of the user’s real-time head image in the vertical direction; the
starting and finishing points determining unit is configured to convert, according to the width
and length of a screen, the X-axis ratio coordinate and the Y-axis ratio coordinate of the
previous period to location coordinates of the starting point on the screen, and convert,
according to the width and length of the screen, the X-axis ratio coordinate and the Y-axis
ratio coordinate of the current period to location coordinates of the finishing point on the
screen.

[0059] In the above implementation manner, the apparatus can further comprise a
verification and login unit configured to perform verification on the user’s real-time head
image when the display object moves to a predetermined marked location on the screen, and
to complete the user’s login when the verification is successful.

[0060] The embodiments described above are merely preferred embodiments of the present
application and are not used to limit the present application. Any modification, equivalent
substitution, or improvement made within the spirit and principle of the present application
shall fall within the scope of the present application.

[0061] In a typical configuration, the computation device includes one or more processors
(CPUs), input/output interfaces, network interfaces, and a memory.

[0062] The memory may include computer readable media, such as a volatile memory, a
Random Access Memory (RAM), and/or a non-volatile memory, e.g., a Read-Only Memory
(ROM) or a flash RAM. The memory is an example of a computer readable medium.

[0063] Computer readable media include permanent, volatile, mobile, and immobile media,
which can implement information storage through any method or technology. The
information may be computer readable instructions, data structures, program modules or
other data. Examples of storage media of computers include, but are not limited to,
Phase-change RAMs (PRAMs), Static RAMs (SRAMs), Dynamic RAMs (DRAMs), other
types of Random Access Memories (RAMs), Read-Only Memories (ROMs), Electrically

Erasable Programmable Read-Only Memories (EEPROMs), flash memories or other memory
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technologies, Compact Disk Read-Only Memories (CD-ROMSs), Digital Versatile Discs
(DVDs), or other optical memories, cassettes, cassette and disk memories or other magnetic
memory devices or any other non-transmission media, which can be used for storing
information accessible to a computation device. According to the definitions herein, the
computer readable media do not include transitory media, such as modulated data signals and
carriers.

[0064] It should be further noted that the terms of “including”, “comprising” or any other
variants thereof intend to encompass a non-exclusive inclusion, such that a process, method,
commodity or device comprising a series of elements not only comprises these elements, but
also comprises other elements that are not clearly listed, or further comprises elements that
are inherent to the process, method, commodity or device. When there is no further restriction,
elements defined by the statement “comprising one...” does not exclude additional similar
elements in a process, method, commodity, or device that comprises the defined elements.
[0065] A person skilled in the art should understand that the embodiments of the present
application may be provided as a method, a system, or a computer program product.
Therefore, the present application may be implemented as a complete hardware embodiment,
a complete software embodiment, or an embodiment combining software and hardware.
Moreover, the present application may be implemented in the form of a computer program
product implemented on one or more computer usable storage media (including, but not
limited to, a magnetic disk memory, CD-ROM, an optical memory, and the like) comprising

computer usable program codes therein.
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Claims

1. A method for displaying a display object according to real-time information,
comprising:
acquiring location information of the display object, the location information
corresponding to real-time information acquired in a previous period and real-time
information acquired in a current period;
determining a starting point according to the location information acquired in the
previous period, and determining a finishing point according to the location information
acquired in the current period; and
displaying a display object as sliding between the starting point and the finishing
pointz, comprising:
determining a sliding track of the display object between the starting point and the
finishing point, and selecting N spread location points on the sliding track, N being a natural
number; and
displaying the display object at the starting point, the N spread location points, and
the finishing point sequentially for a single-point display duration to achieve a sliding effect,
wherein a value of N and the single-point display duration are determined

based on a sliding distance of the display object in the current period.

2.  The method according to claim 1, further comprising;
if a sliding display in the previous period has not ended when the current period
begins, changing the starting point to a display location of the display object when the

current period begins; and

cancelling an uncompleted portion of the sliding display in the previous period.

3.  The method according to claim 1 or 2, further comprising:
displaying, at the location information corresponding to the real-time information
acquired in the current period, the display object, if a distance between the starting point and
the finishing point is shorter than a predetermined threshold; and |

ceasing performing the sliding display in the current period.

4.  The method according to claim 3, wherein the selecting the N spread location

12


bhang
Typewritten Text
MCSLLP


MCSLLP

points on the sliding track comprises: selecting the N spread location points on the sliding

track in an evenly, accelerated, or decelerated spreading manner.

5. The method according to claim 1, wherein the display object comprises a real-

time image and/or a real-time video.

6. The method according to claim 1, wherein:

the display object comprises a user’s real-time head image;

the location information corresponding to the real-time information comprises: an X-
axis ratio coordinate corresponding to a rotation angle of a front of the user’s real-time head
image in a horizontal direction and a Y-axis ratio coordinate corresponding to a rotation
angle of the front of the user’s real-time head image in a vertical direction;

the determining the starting point according to the location information acquired in
the previous period, and determining the finishing point according to the location
information acquired in the current period comprises: converting, according to a width and a
length of a screen, a X-axis ratio coordinate and a Y-axis ratio coordinate of the previous
period to location coordinates of the starting point on the screen, and converting, according
to the width and the length of the screen, a X-axis ratio coordinate and a Y-axis ratio

coordinate of the current period to location coordinates of the finishing point on the screen.

7.  The method according to claim 6, further comprising: performing verification
on the user’s real-time head image when the display object moves to a predetermined
marked location on the screen, and completing the user’s login when the verification is

successful.

8. An apparatus for displaying a display object according to real-time information,
comprising:

a location information acquiring unit configured to acquire location information of
the display object, the location information corresponding to real-time information acquired
in a previous period and real-time information acquired in a current period;

a starting and finishing points determining unit configured to determine a starting

point according to the location information acquired in the previous period, and determine a
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finishing point according to the location information acquired in the current period; and
a sliding display unit configured to perform a sliding display to display a display
object as sliding between the starting point and the finishing point-, comprising:
determining a sliding track of the display object between the starting point and the
finishing point, and selecting N spread location points on the sliding track, N being a natural

number; and
displaying the display object at the starting point, the N spread location points, and
the finishing point sequentially for a single-point display duration to achieve a sliding effect,
wherein a value of N and the single-point display duration are determined

based on a sliding distance of the display object in the current period.

9. The apparatus according to claim 8, further comprising: a starting point
changing unit configured to:

change, in the case where a sliding display in the previous period has not ended

when the current period begins, the starting point to a display location of the display object

when the current period begins; and

cancel an uncompleted portion of the sliding display in the previous period.

10. The apparatus according to claim 8 or 9, further comprising: a sliding
cancelling unit configured to display, at the location information corresponding to the real-
time information acquired in the current period, the display object, if a distance between the
starting point and the finishing point is shorter than a predetermined threshold, and cease

perform a sliding display in the current period.

11. The apparatus according to claim 8, wherein the sliding display unit is
configured to select the N spread location points on the sliding track in an cvenly,

accelerated, or decelerated spreading manner.

12. The apparatus according to claim 8, wherein the display object comprises a

real-time image and/or a real-time video.

13. The apparatus according to claim 8, wherein:
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the display object comprises a user’s real-time head image;

the location information corresponding to the real-time information comprises: an X-
axis ratio coordinate corresponding to a rotation angle of a front of the user’s real-time head
image in a horizontal direction and a Y-axis ratio coordinate corresponding to a rotation
angle of the front of the user’s real-time head image in a vertical direction; and

the starting and finishing points determining unit is configured to convert, according
to a width and a length of a screen, a X-axis ratio coordinate and a Y-axis ratio coordinate of
the previous period to location coordinates of the starting point on the screen, and convert,
according to the width and the length of the screen, a X-axis ratio coordinate and a Y-axis
ratio coordinate of the current period to location coordinates of the finishing point on the

SCree.

14. The apparatus according to claim 13, further comprising: a verification and
login unit configured to perform verification on the user’s real-time head image when the
display object moves to a predetermined marked location on the screen, and to complete the

user’s login when the verification is successful.

15. The method according to claim 1, wherein the value of N varies directly with

the sliding distance and inversely with the single-point display duration.

16. The method according to claim 3, wherein the predetermined threshold is
determined based on an impact that a self-learning process of a machine learning algorithm
has on the location information corresponding to the real-time information acquired in the

current period.

17. The method according to claim 7, further comprising, determining a relative
position of the user’s real-time head image based on a degree of yaw and pitch of the user’s

head.

18. The method according to claim 17, wherein, the determining the relative
position of the user’s real-time head image comprises:

in response to the user’s real-time head image being a front head image, positioning
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the user’s real-time head image in a center of the screen; and
in response to the user’s real-time head image being a left side, positioning the

user’s real-time head image in a center of a left screen border of the screen.
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