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DESCRIPTION

Technical Field

[0001] The present invention relates to an intelligent interaction technology, and more
particularly relates to a virtual reality (VR) device and a content adjustment method thereof.

Background

[0002] VR (Virtual Reality) device is a wearable smart device worn on the user's head. It uses
VR technology to create virtual visual and auditory effects for users, provides users with an
immersive virtual environment, guides users to generate feeling in the virtual environment, and
realizes the interaction between the user and the virtual content.

[0003] At present, when the user is immersed in the virtual environment, the object content of
the virtual target object displayed in the virtual environment can be adjusted to realize the
interaction between the user and the virtual content. For example, the target object may be a
display page in the created VR scene. When the page content of the page is adjusted, the
virtual environment may be adjusted to create a continuously changing VR scene. In the VR
scenario, the target object is adjusted mainly by using a manner of electrically connecting the
VR device and the control device, and the user manually operates the control device to adjust
the target content of the target object in the virtual environment.

[0004] However, in the existing VR scene, the mode of using the control device to adjust the
target content of the target object requires manual operation by the user, which is complicated
to implement. Prior art D1 (WO 2016/043537 A1) discloses a head-mounted display controlled
by sightline, a method for controling same, and a computer program for controlling same,
which comprises: a sensor unit configured to measure the movement of a user wearing the
HMD; a display unit configured to display an image; and a control unit configured to calculate
the user's sightline direction from a measurement value from the sensor unit and, when the
user's sightline direction satisfies a preset condition, control elements of the image other than
the viewpoint using the user's sightline as a input signal (see ABSTRACT of D1). Prior art D2
(US 2014/191948 A1) discloses an apparatus and a method for providing control service using
head tracking technology in electronic device, where the method includes detecting face
motion from an image captured through a camera of the electronic device and executing a
control service corresponding to the detected face motion information (see ABSTRACT of D2).
Prior art D3 (US2017/123492 A1) discloses systems and methods for biomechanically-based
eye signals for interacting with real and virtual objects, where the system may be included
within unobtrusive headwear that performs eye tracking and controls screen display; the
system may also utilize remote eye tracking camera(s), remote displays and/or other ancillary
inputs; screen layout is optimized to facilitate the formation and reliable detection of rapid eye
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signals; the detection of eye signals is based on tracking physiological movements of the eye
that are under voluntary control by the device wearer; and the detection of eye signals results
in actions that are compatible with wearable computing and a wide range of display devices
(see ABSTRACT of D3).

Summary

[0005] In view of this, the present application provides a VR (virtual reality) device and a
content adjustment method according to the annexed claims.

Brief Description of the Drawings

[0006]

Fig. 1 is a flowchart of a content adjustment method of a VR device of some examples
describing some of the features of the independent claims but not the whole claimed invention.

Fig. 2 is a schematic diagram of a navigation control according to some embodiments of the
present application;

Fig. 3 is a schematic diagram of an object content and a corresponding navigation control
according to some embodiments of the present application;

Fig. 4 is a schematic diagram of another object content and a corresponding navigation control
according to some embodiments of the present application;

Fig. 5 and Fig. 6 are flowcharts of a content adjustment method of a VR device according to an
example not covered by the claims.

Fig. 7 is a structure schematic diagram of a VR device of some embodiments of the present
application; and

Fig. 8 is a structure schematic diagram of a head-mounted VR display device of some
embodiments of the present application.

Description of Embodiments

[0007] Some embodiments of the present application are mainly applied to a VR (virtual
Reality) device, and the content adjustment of the VR device is controlled by a slider.

[0008] In some embodiments of the present application, a navigation control is associated with
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a target object, and the navigation control corresponding to the target object is displayed.
When a gaze point of a user changes on the navigation control, the position change of the
gaze point of the user in the navigation control may be determined, an initial position and a
moving position are determined, an object change quantity and an object change direction are
further determined based on the initial position and the moving position, and the content of the
target object can be adjusted in accordance with the object change quantity and the object
change direction.

[0009] Fig. 1 shows a content adjustment method of a VR device provided according to some
examples not comprised in the claimed invention.

[0010] The method may include the steps as follows.
[0011] 101: Displaying a navigation control corresponding to a target object in a VR scene.

[0012] A VR device may create an immersive experience of a virtual environment, and the VR
device may be a VR helmet, VR glasses, or the like. When creating a virtual environment, the
VR device needs to display multiple types of objects, and the target object is any type of object
displayed in the virtual environment created by the VR device. The target object may be
brightness, a sound, an output content, a target body in the output content or an area content
in the output content, or the like in the virtual environment created by the VR device.

[0013] The navigation control is associated with the target object, and a page turning operation
on the object content of the target object may be controlled by the navigation control. The
object content of the target object is changed along with an adjustment action. The navigation
control and the target object may be in a one-to-one correspondence, and one navigation
control may control one target object to implement a targeted adjustment operation of the
target object.

[0014] Optionally, the navigation control may be a slider, and when a sliding point of the slider
slides on the slider, the object content of the target object may be adjusted. The slider may be
divided in accordance with the total change quantity of the object content of the target object,
and each segment of the slider corresponds to one object content. For example, if the target
object is a clock, the clock includes 6 object contents, the slider may be divided into 6 sliding
areas. Of course, other modes may be used to determine a plurality of object contents of the
target object corresponding to the navigation control, which will be described in detail in the
following embodiments.

[0015] 102: Determining an initial position and a moving position after the position change from
the initial position according to the position change of a gaze point of a user in the navigation
control. Optionally, the initial position and the moving position after the position change from
the initial position may be determined according to the position change of a gaze point of a
user in the navigation control when it is detected that the navigation control is triggered.
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[0016] The navigation control is associated with the target object, and the target object may be
adjusted by the navigation control. When the navigation control is triggered, the position of the
gaze point of the user at a triggering time may be determined as an initial position.

[0017] The navigation control may be provided with a collision box, and when the gaze point of
the user moves to a collision area where the collision box of the navigation control is located,
the navigation control may be triggered. After the navigation control is triggered, the
adjustment of the object content of the target object may be controlled according to the
position change of the gaze point of the user in the navigation control.

[0018] After the navigation control is triggered, the user may control the gaze point to move in
the navigation control. The user may achieve the position change of the gaze point of the user
in the navigation control by controlling the head to move up and down or left and right. For
example, the position change of the gaze point of the user in the navigation control may be
achieved by looking down or up or gazing leftward or rightward. Every time the position of the
gaze point of the user changes in the navigation control, a corresponding initial position and a
moving position may be determined, where the initial position may be a gaze point position
when the navigation control is triggered or a gaze point position where the gaze point is
adjusted from stillness to motion. During the movement of a line of sight of the user, the
moving position may be a certain position during the continuous movement of the user, or may
be an end moving position when the user stops moving the line of sight. That is, every time the
gaze point of the user moves, the initial position and the moving position change along with the
change of the line of sight, and the moving position is an initial position for the next movement.

[0019] Optionally, the gaze point of the user may be determined in the following manners:
determining a center point of a connection line between eyes of the user; and

mapping the center point to a display screen of the VR device, wherer an obtained mapping
point is the gaze point of the user.

[0020] Optionally, the gaze point of the user may be a virtual point, which may be determined
by detecting the positions of the eyes. The gaze point of the user may also be a subsistent
point. For example, a laser emitter may be disposed at the center position between two optical
lenses in the VR device, and the gaze point of the user may be simulated by the laser emitter.

[0021] When the gaze point of the user is located in the navigation control, the navigation
control may be triggered. When the navigation control is triggered, the initial position where the
gaze point of the user is located may be determined. The user controls the gaze point to move,
and when the movement ends, the moving position of the gaze point of the user in the
navigation control may be determined. When the gaze point continues to move from the
moving position, the moving position is a new initial position for continuously adjusting the
object content of the target object. Optionally, the navigation control may be uniformly divided
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into a plurality of navigation areas, each navigation area corresponding to one object content.
When the gaze point of the user is located in any one navigation area, the object content
corresponding to the navigation area is displayed correspondingly. For example, as shown in
Fig. 2, the navigation control 200 is divided into three navigation areas, namely a navigation
area 201, a navigation area 202 and a navigation area 203, and each navigation area
correspondes to one object content.

[0022] 103: Determining an object change quantity and an object change direction based on
the initial position and the moving position.

[0023] 104: Turning a page in accordance with the object change direction and the object
change quantity, to adjust an object content of the target object.

[0024] The target object includes a plurality of object contents, among which an adjustment
operation may be performed. The object content of the target object is an actual content
associated with the target object. For example, when the target object is brightness, the object
content may be display brightness; when the target object is a sound, the object content may
be an output sound; when the target object is an output content, the object content may be a
display content displayed after the content is output; when the target object is a target body in
the output content, the object content may be a display sub-content corresponding to the
target body after the content is output; and when the target object is a partial area content in
the output content, the object content may be an area display content after the content is
output.

[0025] The target object is adjusted in real time, a corresponding moving position may be
acquired in real time, and the object content of the target object is adjusted in real time. The
navigation controls may be in one-to-one correspondence with the object contents of the target
object, and each navigation position may correspond to the corresponding object content.
When the moving position changes, the corresponding object content may be adjusted
accordingly.

[0026] The object change direction is an object change direction for a current object content of
the target object, in particular, a forward change, a backward change, an increasing change or
a decreasing change for a current object content. If the change is the forward change, the
display content arranged in front of the current display content may be displayed, and if the
change is the backward change, the display content arranged behind the current display
content may be displayed. If the change is the increasing change, the display brightness,
display sound and the like of the current VR scene may be increased. If the change is the
decreasing change, the display brightness, the display sound and the like in the current VR
scene may be decreased.

[0027] Optionally, when the plurality of navigation areas of the navigation control are in one-to-
one correspondence with the plurality of object contents of the target object respectively, the
position of the gaze point of the user changes in the navigation control, the initial position and
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the moving position may be determined, and the object content of the navigation area where
the initial position is located and the object content corresponding to the navigation area where
the moving position is located may be further determined. Therefore, according to the content
change of the object content corresponding to the navigation area where the moving position is
located to the object content of the navigation area where the initial position is located, the
object change quantity and the object change direction may be determined.

[0028] In the process of moving the gaze point of the user from the initial position to the
moving position, for any one object content corresponding to a navigation area where a current
position is located, the object change quantity and the page turning content may also be
calculated, thereby correspondingly adjusting the object content of the target object, so that the
object content of the target object dynamically changes, and when the moving position is
reached, the object content corresponding to the moving position is displayed.

[0029] In the embodiment of the present application, the navigation control corresponding to
the target object is displayed in the VR scene, the user may adjust the content of the target
object by the displayed navigation control, when the gaze point of the user changes in the
navigation control, the initial position and the moving position of the gaze point may be
determined, the object change quantity and the object change direction may be determined
according to the initial position and the moving position, and the object content of the target
object may be further adjusted according to the object change quantity and the object change
direction. The user may adjust the object content by controlling the navigation control, thereby
improving the efficiency of content adjustment.

[0030] In present invention, the target object is a target body in the output content of the virtual
environment created by the VR device. Several possible implementation modes of the target
object will be described in detail below.

[0031] In the first implementation mode not covered by the claimed invention, the target object
is brightness, the object change quantity includes a brightness change value, and the object
change direction includes a brightness change direction.

[0032] The determining, based on the initial position and the moving position, an object
change quantity and an object change direction includes:

determining, based on the initial position and the moving position, a brightness change quantity
and a brightness change direction of display brightness.

[0033] The adjusting the target object in accordance with the object change direction and the
object change quantity includes:

adjusting the display brightness in accordance with the brightness change direction and the
brightness change quantity.

[0034] Based on the same adjustment principle of a target object, the target object may further
include a playing sound, a display tone value and the like. The display brightness refers to the
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brightness of a page content displayed in the VR scene, a display control may be disposed in a
display interface for the display brightness, and when the VR device determines that time for
the gaze point of the user gazing at the display control exceeds a preset time, the brightness
adjustment of the VR device may be enabled, so that the brightness adjustment mode is
simplified.

[0035] In the second implementation mode, the target object is an output content, the object
change quantity includes a page turning offset, and the object change direction includes a
page turning direction.

[0036] The step of determining, based on the initial position and the moving position, an object
change quantity and an object change direction includes:

determining, based on the initial position and the moving position, a page turning offset and a
page turning direction of a display content.

[0037] The adjusting the target object in accordance with the object change direction and the
object change quantity includes:

adjusting the display content of the output content in accordance with the page turning offset
and the page turning direction.

[0038] There may be a plurality of display contents, among which the adjustment operation of
the object content of the target object may be achieved by page turning. The display content is
a virtual content displayed currently in a screen of a VR device. In particular, the virtual content
may be a plurality of display pictures. During virtual display, the display pictures may be
connected and displayed, to create a VR scene where the display contents continuously
change. During the display process, each current display content may create a virtual scene to
provide the user with an immersive VR experience.

[0039] The gaze point of the user may change at any time in the displayed page content to
generate a corresponding object change quantity and object change direction. The object
change quantity refers to a page turning offset in this implementation mode, and specifically
refers to a page turning size of the display content. The display page may gradually change
according to the page turning size. For example, when the display content is a scenery and
gradually changes, an experience that the scenery gradually changes with the line of sight may
be created.

[0040] In the third implementation mode, the target object is a target body in an output content
of a VR device, the object change quantity includes a switching number, and the object change
direction includes a switching direction.

[0041] The determining, based on the initial position and the moving position, an object
change quantity and an object change direction includes:

determining, based on the initial position and the moving position, a switching number and a
switching direction corresponding to a display sub-content.
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[0042] The adjusting the target object in accordance with the object change direction and the
object change quantity includes:

adjusting the display sub-content of the target body in accordance with the switching number
and the switching direction corresponding to the target body.

[0043] The target body may correspond to a plurality of display sub-contents. The display sub-
contents corresponding to the target body may be switched according to a corresponding
switching number and switching direction. A switching quantity may be determined according to
the switching number of the target body.

[0044] The target body in the display page may specifically refer to any body in a current VR
scene. For example, when the VR scene is a created virtual room, the target body may be a
clock in the created virtual room. For convenience of understanding, as exemplified in the
following, as shown in Fig. 3 and Fig. 4, when the target object 301 is a clock, a plurality of
object contents corresponding to the target object 301 are clock interfaces indicating different
time information. It is assumed that the target object includes 6 object contents, and in Fig. 3,
the second object content 3011 is displayed currently. During the trigger of the navigation
control 302, the object change quantity and the object change direction may be determined
according to the position change of the gaze point of the user in the navigation control 302,
and if the object change direction is backward page turning and the object change quantity is
3, the target object 301 is adjusted to the fifth object content 3012, as shown in Fig. 4.

[0045] In the embodiment of the present invention, the implementation mode of the target
object is described in detail, the display of various implementation modes may be controlled in
a VR scene, and the process of controlling the target object in the VR scene is controlled by
using a navigation control, and the control process is more simplified and easier to implement.

[0046] Optionally, the position change of the gaze point of the user in the navigation control
may be achieved by moving the head up/down or rotating the eyeballs up/down, or moving the
head left/right or rotating the eyeballs left and right. When the navigation control is
perpendicular to the horizontal line, the position change of the gaze point may be achieved by
moving the head up/down or rotating the eyeballs up/down, and at this time, the look-
down/look-up angle of the user may be determined. When the navigation control is parallel to
the horizontal line, the position change of the gaze point may be achieved by moving the head
left/right or rotating the eyeballs left and right, and at this time, a leftward/rightward offset angle
may be determined based on a vertical line of the horizontal line.

[0047] Therefore, it is also possible to calculate the object change quantity and the object
change direction based on the look-down/look-up angle of the user or the leftward/rightward
offset angle. When the navigation control is perpendicular to the horizontal line, Fig. 5 shows a
content adjustment method of a VR device according to an example not covered by the claims.

[0048] The method may include several steps as follows.



DK/EP 3671408 T3

[0049] 501: Displaying a navigation control corresponding to a target object in a VR scene.

[0050] When the head moves up/down to drive the gaze point to change up and down, the
navigation control is perpendicular to a horizontal line.

[0051] 502: Determining an initial position and a moving position after the position change from
the initial position according to the position change of a gaze point of a user in the navigation
control. 503: Determining an initial angle between a line of sight of the user gazing at the initial
position and the horizontal line based on the initial position.

[0052] 504: Determining an end angle between a line of sight of the user gazing at the moving
position and the horizontal line is determined based on the moving position.

[0053] 505: Determining the object change quantity and the object change direction are
determined according to the initial angle and the end angle.

[0054] Optionally, the determining the object change quantity and the object change direction
according to the initial angle and the end angle may include:

subtracting the initial angle from the end angle to obtain an angle difference value;

determining the object change direction according to a positive and negative characteristic of
the angle difference value; and

determining the object change quantity by a ratio of the angle difference value to a navigation
angle threshold.

[0055] Optionally, the navigation angle threshold may be determined in the following manners:
counting a total change quantity of the object content of the target object;

determining, when the gaze point of the user is respectively located at a first end and a second
end of the navigation control, an included angle between a line of sight of the user gazing at
the first end and a line of sight of the user gazing at the second end; and

calculating a ratio of the included angle to the total change quantity to determine the navigation
angle threshold corresponding to each object content.

[0056] 506: Turning a page in accordance with the object change direction and the object
change quantity, to adjust an object content of the target object.

[0057] In the embodiment of the present application, the initial angle is determined according
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to the initial position, the end angle is determined according to the moving position, and the
corresponding page turning angle and object change direction may be determined according
to the initial angle and the end angle. The control process of the solution of determining the
corresponding page turning angle and object change direction according to the angles is
simpler, it is not necessary to additionally set object contents corresponding to different
positions, the object change quantity and the object change direction may be determined by
simple calculation, and the content adjustment efficiency of the target object may be improved.

[0058] Or, when the navigation control is parallel to the horizontal line, Fig. 6 shows a content
adjustment method of a VR device according to an example not covered by the claims.

[0059] The method may include several steps as follows.
[0060] 601: Displaying a navigation control corresponding to a target object in a VR scene.

[0061] When the head moves left/right to drive the gaze point to change left and right, the
navigation control is parallel to a horizontal line.

[0062] 602: Determining an initial position and a moving position after the position change from
the initial position according to the position change of a gaze point of a user in the navigation
control.

[0063] 603: Determining an initial angle between a line of sight of the user gazing at the initial
position and a vertical line of the horizontal line is determined based on the initial position.

[0064] 604: Determining an end angle between a line of sight of the user gazing at the moving
position and a vertical line of the horizontal line based on the moving position.

[0065] 605: Determining the object change quantity and the object change direction according
to the initial angle and the end angle.

[0066] Optionally, the determining the object change quantity and the object change direction
according to the initial angle and the end angle may include:

subtracting the initial angle from the end angle to obtain an angle difference value;

determining the object change direction according to a positive and negative characteristic of
the angle difference value; and

determining the object change quantity by a ratio of the angle difference value to a navigation
angle threshold.

[0067] 606: Turning a pageps in accordance with the object change direction and the object
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change quantity, to adjust an object content of the target object.

[0068] In the embodiment of the present application, the initial angle is determined according
to the initial position, the end angle is determined according to the moving position, and the
corresponding page turning angle and object change direction may be determined according
to the initial angle and the end angle. The control process of the solution of determining the
corresponding page turning angle and object change direction according to the angles is
simpler, it is not necessary to additionally set object contents corresponding to different
positions, the object change quantity and the object change direction may be determined by
simple calculation, and the content adjustment efficiency of the target object may be improved.

[0069] As an embodiment, the navigation angle threshold may be determined in the following
manners: counting a total change quantity of the object content of the target object;

determining, when the gaze point of the user is respectively located at a first end and a second
end of the navigation control, an included angle between a line of sight of the user gazing at
the first end and a line of sight of the user gazing at the second end; and

calculating a ratio of the included angle to the total change quantity to determine the navigation
angle threshold corresponding to each object content.

[0070] Optionally, two ends of the navigation control are respectively used for corresponding to
the maximum swing angle of the user, and the swing angle may be an up-down swing angle or
a left-right swing angle.

[0071] When the user gazes at the navigation control, an included angle between a line of
sight of the user gazing at the first end and a line of sight of the user gazing at the second end
may be a maximum included angle that can be achieved by the swing of the user. A ratio of the
included angle to the total change quantity may be calculated, and rounded to serve as a
navigation angle threshold corresponding to each object content.

[0072] Under normal conditions, when the line of sight is at two ends of the navigation control,
the determined included angle is a stable constant. Each object content is page-turned in
sequence. When the total change quantity is large enough, the navigation angle threshold
determined according to the included angle and the total change quantity is small enough, that
is, the page turning time of each object content is short enough to create a continuous
adjustment effect. In this case, the target object corresponding to the navigation control may
be regarded as a continuously played video. For example, when the target object is a
television, more object contents and a navigation angle threshold small enough may be set for
the navigation control of the television, and when the object content is continuously adjusted,
the effect that the television is playing a video may be created.

[0073] In the embodiment of the present application, the navigation angle threshold
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corresponding to each object content may be determined by the navigation range of the
navigation control and the total change quantity of the object content, so that the size of the
navigation angle threshold may be determined, the subsequent turned page and the object
change direction may be determined, and then the object content may be quickly adjusted.

[0074] As another embodiment, the navigation control includes a plurality of navigation areas
in a VR scene, the plurality of navigation areas are successively arranged to form a rectangular
structure, one target object includes a plurality of object contents, and the plurality of
navigation areas are in one-to-one correspondence with the plurality of object contents.

[0075] The determining, based on the initial position and the moving position, an object
change quantity and an object change direction may include:

determining at least one navigation area contained between the initial position and the moving
position;

determining at least one object content corresponding to the at least one navigation area;

counting the display quantity of the at least one object content as an object change quantity;
and acquiring a moving direction from a navigation area corresponding to the initial position to
a navigation area corresponding to the moving position as an object change direction.

[0076] The turning the page in accordance with the object change direction and the object
change quantity to adjust an object content of the target object may include:

sequentially displaying, starting from the object content corresponding to the navigation area at
the initial position, the at least one object content according to the object change direction until
the object content corresponding to the navigation area at the moving position is displayed.

[0077] In the embodiment of the present application, the navigation area is provided for the
navigation control, the object content corresponding to each navigation area may be
separately displayed, and when the gaze point may be located in the navigation area, the
object content may be correspondingly displayed, so that it is more convenient to adjust the
object content.

[0078] Fig. 7 illustrates a VR device provided according to an embodiment of the present
application. The VR device includes a non-volatile memory 702 and a processor 701, the non-
volatile memory 702 is configured to store computer-readable program codes, and the
processor 701 is configured to execute the computer program codes to implement:

displaying a navigation control corresponding to a target object in a VR scene; determining,
according to the position change of a gaze point of a user in the navigation control, an initial
position and a moving position

after the position change from the initial position; determining, based on the initial position and
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the moving position, an object change quantity and an object change direction; and adjusting
an display content of the target object in accordance with the object change direction and the
object change quantity.

[0079] A VR device may create an immersive experience of a virtual environment, and the VR
device may be a VR helmet, VR glasses, or the like. When creating a virtual environment, the
VR device needs to display multiple types of objects, and the target object is any type of object
displayed in the virtual environment created by the VR device. The target object may be
brightness, a sound, an output content, a target body in the output content or an area content
in the output content, or the like in the virtual environment created by the VR device.

[0080] The navigation control is associated with the target object, and a page turning operation
on the object content of the target object may be controlled by the navigation control. The
object content of the target object is changed along with the change of an adjustment action.
The navigation control and the target object may be in a one-to-one correspondence, and a
navigation control may control a target object to implement a targeted adjustment operation of
the target object. Optionally, the navigation control may be a slider, and when a sliding point of
the slider slides on the slider, the object content of the target object may be adjusted. The
slider may be divided according to the total change quantity of the object content of the target
object, and each segment of the slider corresponds to one object content. For example, if the
target object is a clock, the clock includes 6 object contents, the slider may be divided into 6
sliding areas. Of course, other modes may be used to determine a plurality of object contents
of a target object corresponding to the navigation control, which will be described in detail in
the following embodiments. Optionally, an initial position and a moving position after the
position change from the initial position may be determined according to the position change of
a gaze point of a user in the navigation control when it is detected that the navigation control is
triggered.

[0081] The navigation control is associated with the target object, and the target object may be
adjusted by the navigation control. When the navigation control is triggered, the position of the
gaze point of the user at a triggering time may be determined as an initial position.

[0082] The navigation control may be provided with a collision box, and when the gaze point of
the user moves to a collision area where the collision box of the navigation control is located,
the navigation control may be triggered. After the navigation control is triggered, the
adjustment of the object content of the target object may be controlled according to the
position change of the gaze point of the user in the navigation control.

[0083] After the navigation control is triggered, the user may control the gaze point to move in
the navigation control. The user may achieve the position change of the gaze point of the user
in the navigation control by controlling the head to move up and down or left and right. For
example, the position change of the gaze point of the user in the navigation control may be
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achieved by looking down or up or gazing leftward or rightward. Every time the position of the
gaze point of the user changes in the navigation control, a corresponding initial position and
moving position may be determined, wherein the initial position may be a gaze point position
when the navigation control is triggered or a gaze point position where the gaze point is
adjusted from stillness to motion. During the movement of a line of sight of the user, the
moving position may be a certain position during the continuous movement of the user, or may
be an end moving position when the user stops moving the line of sight. That is, every time the
gaze point of the user moves, the initial position and the moving position change along with the
change of the line of sight, the moving position being an initial position for the next movement.

[0084] Optionally, the gaze point of the user may be determined by the processor 701 in the
following manners:

determining a center point of a connection line between eyes of the user; and

mapping the center point to a display screen of the VR device, an obtained mapping point
being the gaze point of the user.

[0085] Optionally, the gaze point of the user may be a virtual point, which may be determined
by detecting the positions of the eyes. The gaze point of the user may also be a subsistent
point. For example, a laser emitter may be disposed at the center position between two optical
lenses in the VR device, and the gaze point of the user may be simulated by the laser emitter.

[0086] When the gaze point of the user is located in the navigation control, the navigation
control may be triggered. When the navigation control is triggered, the initial position where the
gaze point of the user is located may be determined. The user controls the gaze point to move,
and when the movement ends, the moving position of the gaze point of the user in the
navigation control may be determined. When the gaze point continues to move from the
moving position, the moving position is a new initial position for continuously adjusting the
object content of the target object. Optionally, the navigation control may be uniformly divided
into a plurality of navigation areas, each navigation area corresponding to one object content.
When the gaze point of the user is located in any one navigation area, the object content
corresponding to the navigation area is displayed correspondingly.

[0087] The target object includes a plurality of object contents, among which an adjustment
operation may be performed. The object content of the target object is an actual content
associated with the target object. For example, when the target object is brightness, the object
content may be display brightness; when the target object is a sound, the object content may
be an output sound; when the target object is an output content, the object content may be a
display content displayed after the content is output; when the target object is a target body in
the output content, the object content may be a display sub-content corresponding to the
target body after the content is output; and when the target object is a partial area content in
the output content, the object content may be an area display content after the content is
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output.

[0088] The target object is adjusted in real time, a corresponding moving position may be
acquired in real time, and the object content of the target object is adjusted in real time. The
navigation controls may be in one-to-one correspondence with the object contents of the target
object, and each navigation position may correspond to the corresponding object content.
When the moving position changes, the corresponding object content may be adjusted
accordingly.

[0089] The object change direction is an object change direction for a current object content of
the target object, in particular, a forward change, a backward change, an increasing change or
a decreasing change for a current object content. If the change is the forward change, the
display content arranged before the current display content may be displayed, and if the
change is the backward change, the display content arranged after the current display content
may be displayed. If the change is the increasing change, the display brightness, display sound
and the like of the current VR scene may be increased. If the change is the decreasing
change, the display brightness, the display sound and the like in the current VR scene may be
decreased.

[0090] Optionally, when the plurality of navigation areas of the navigation control are in one-to-
one correspondence with the plurality of object contents of the target object respectively, the
position of the gaze point of the user in the navigation control changes, the initial position and
the moving position may be determined, and the object content of the navigation area where
the initial position is located and the object content corresponding to the navigation area where
the moving position is located may be further determined. Therefore, according to the content
change of the object content corresponding to the navigation area where the moving position is
located to the object content of the navigation area where the initial position is located, the
object change quantity and the object change direction may be determined.

[0091] In the process of moving the gaze point of the user from the initial position to the
moving position, for any one object content corresponding to a navigation area where a current
position is located, the object change quantity and the page turning content may also be
calculated, thereby correspondingly adjusting the object content of the target object, so that the
object content of the target object dynamically changes, and when the moving position is
reached, the object content corresponding to the moving position is displayed.

[0092] In the embodiment of the present application, the navigation control corresponding to
the target object is displayed in the VR scene, the user may adjust the content of the target
object by the displayed navigation control, when the gaze point of the user changes in the
navigation control, the initial position and the moving position of the gaze point may be
determined, the object change quantity and the object change direction may be determined
according to the initial position and the moving position, and the object content of the target
object may be further adjusted according to the object change quantity and the object change
direction. The user may adjust the object content by controlling the navigation control, thereby
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improving the effect of content adjustment. In some embodiments of the present invention, the
target object may be brightness, an output content, a target body in the output content and the
like in the virtual environment created by the VR device. Several possible implementation
modes of the target object will be described in detail below.

[0093] In the first implementation mode, the target object is brightness, the object change
quantity includes a brightness change value, and the object change direction includes a
brightness change direction.

[0094] The determining, by the processor, the object change quantity and the object change
direction based on the initial position and the moving position may specifically include:
determining, based on the initial position and the moving position, a brightness change quantity
and a brightness change direction of display brightness.

[0095] The adjusting, by the processor, the target object in accordance with the object change
direction and the object change quantity may specifically include:

adjusting the display brightness in accordance with the brightness change direction and the
brightness change quantity.

[0096] Based on the same adjustment principle of a target object, the target object may further
include a playing sound, a display tone value and the like. The display brightness is the
brightness of a page content displayed in the VR scene, a display control may be disposed in a
display interface for the display brightness, and when the VR device determines that time for
the gaze point of the user gazing at the display control exceeds a preset time, the brightness
adjustment of the VR device may be started, so that the brightness adjustment mode is
simplified.

[0097] In the second implementation mode, the target object is an output content, the object
change quantity includes a page turning offset, and the object change direction includes a
page turning direction.

[0098] The determining, by the processor, the object change quantity and the object change
direction based on the initial position and the moving position may specifically include:
determining, based on the initial position and the moving position, a page turning offset and a
page turning direction of a display content.

[0099] The adjusting, by the processor, the target object in accordance with the object change
direction and the object change quantity may specifically include:

adjusting the display content of the output content in accordance with the page turning offset
and the page turning direction.

[0100] There may be a plurality of display contents, among which the adjustment operation of
the object content of the target object may be achieved by page turning. The display content is
a virtual content displayed currently in a screen of a VR device. In particular, the virtual content
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may be a plurality of display pictures. During virtual display, the display pictures may be
connected and displayed, to create a VR scene where the display contents continuously
change. During the display process, each current display content may create a virtual scene to
provide the user with an immersive VR experience.

[0101] The gaze point of the user may change at any time in the displayed page content to
generate a corresponding object change quantity and object change direction. The object
change quantity refers to a page turning offset in this implementation mode, and specifically
refers to a page turning size of the display content. The display page may gradually change
according to the page turning size. For example, when the display content is a scenery and
gradually changes, an experience that the scenery gradually changes with the line of sight may
be created.

[0102] In the third implementation mode, the target object is a target body in an output content
of a VR device, the object change quantity includes a switching number, and the object change
direction includes a switching direction.

[0103] The determining, by the processor, the object change quantity and the object change
direction based on the initial position and the moving position may specifically include:
determining, based on the initial position and the moving position, a switching number and a
switching direction corresponding to a display sub-content.

[0104] The adjusting, by the processor, the target object in accordance with the object change
direction and the object change quantity may specifically include:

adjusting the display sub-content of the target body in accordance with the switching number
and the switching direction corresponding to the target body.

[0105] The target body may correspond to a plurality of display sub-contents. The display sub-
contents corresponding to the target body may be switched according to a corresponding
switching number and switching direction. A switching quantity may be determined according to
the switching number of the target body. The target body in the display page may specifically
refer to any body in a current VR scene.

[0106] In the embodiment of the present invention, the implementation mode of the target
object is described in detail, the display of various implementation modes may be controlled in
a VR scene, and the process of controlling the target object in the VR scene is controlled by
using a navigation control, and the control process is more simplified and easier to implement.

[0107] Optionally, the position change of the gaze point of the user in the navigation control
may be achieved by moving the head up/down or rotating the eyeballs up/down, or moving the
head left/right or rotating the eyeballs left and right. When the navigation control is
perpendicular to the horizontal line, the position change of the gaze point may be achieved by
moving the head up/down or rotating the eyeballs up/down, and at this time, the look-
down/look-up angle of the user may be determined. When the navigation control is parallel to
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the horizontal line, the position change of the gaze point may be achieved by moving the head
left/right or rotating the eyeballs left and right, and at this time, a leftward/rightward offset angle
may be determined based on a vertical line of the horizontal line.

[0108] Therefore, it is also possible to calculate the object change quantity and the object
change direction based on the look-down/look-up angle of the user or the leftward/rightward
offset angle. When the navigation control is perpendicular to a horizontal line, the determining,
by the processor, the object change quantity and the object change direction based on the
initial position and the moving position may specifically include:

determining, based on the initial position, an initial angle between a line of sight of the user
gazing at the initial position and the horizontal line; determining, based on the moving position,
an end angle between a line of sight of the user gazing at the moving position and the
horizontal line; and

determining the object change quantity and the object change direction according to the initial
angle and the end angle.

[0109] When the head moves up/down to drive the gaze point to change up and down, the
navigation control is perpendicular to the horizontal line.

[0110] The determining, by the processor, the object change quantity and the object change
direction according to the initial angle and the end angle may specifically include:

subtracting the initial angle from the end angle to obtain an angle difference value; determining
the object change direction according to a positive and negative characteristic of the angle
difference value; and determining the object change quantity by a ratio of the angle difference
value to a navigation angle threshold.

[0111] In the embodiment of the present application, the initial angle is determined according
to the initial position, the end angle is determined according to the moving position, and a
corresponding page turning angle and object change direction may be determined according
to the initial angle and the end angle. The control process of the solution of determining the
corresponding page turning angle and object change direction according to the angles is
simpler, it is not necessary to additionally set object contents corresponding to different
positions, the object change quantity and the object change direction may be determined by
simple calculation, and the content adjustment efficiency of the target object may be improved.

[0112] Or, when the navigation control is parallel to a horizontal line, the determining, by the
processor, the object change quantity and the object change direction based on the initial
position and the moving position may specifically include:

determining, based on the initial position, an initial angle between a line of sight of the user
gazing at the initial position and a vertical line of the horizontal line; determining, based on the
moving position, an end angle between a line of sight of the user gazing at the moving position
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and a vertical line of the horizontal line; and determining the object change quantity and the
object change direction according to the initial angle and the end angle.

[0113] When the head moves left/right to drive the gaze point to change left and right, the
navigation control is parallel to the horizontal line.

[0114] The determining, by the processor, the object change quantity and the object change
direction according to the initial angle and the end angle may specifically include:

subtracting the initial angle from the end angle to obtain an angle difference value; determining
the object change direction according to a positive and negative characteristic of the angle
difference value; and determining the object change quantity by a ratio of the angle difference
value to a navigation angle threshold.

[0115] In the embodiment of the present application, the initial angle is determined according
to the initial position, the end angle is determined according to the moving position, and the
corresponding page turning angle and object change direction may be determined according
to the initial angle and the end angle. The control process of the solution of determining the
corresponding page turning angle and object change direction according to the angles is
simpler, it is not necessary to additionally set object contents corresponding to different
positions, the object change quantity and the object change direction may be determined by
simple calculation, and the content adjustment efficiency of the target object may be improved.

[0116] As an embodiment, the determining, by the processor, the navigation angle threshold
may specifically include:

counting a total change quantity of the object content of the target object; determining, when
the gaze point of the user is respectively located at a first end and a second end of the
navigation control, an included angle between a line of sight of the user gazing at the first end
and a line of sight of the user gazing at the second end; and calculating a ratio of the included
angle to the total change quantity to determine the navigation angle threshold corresponding to
each object content.

[0117] Optionally, two ends of the navigation control are respectively used for corresponding to
the maximum swing angle of the user, and the swing angle may be an up-down swing angle or
a left-right swing angle.

[0118] When the user gazes at the navigation control, an included angle between a line of
sight of the user gazing at the first end and a line of sight of the user gazing at the second end
may be a maximum included angle that can be achieved by the swing of the user. A ratio of the
included angle to the total change quantity may be calculated, and rounded to serve as a
navigation angle threshold corresponding to each object content.

[0119] Under normal conditions, when the line of sight is at two ends of the navigation control,
the determined included angle is a stable constant. Each object content is page-turned in
sequence. When the total change quantity is large enough, the navigation angle threshold
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determined according to the included angle and the total change quantity is small enough, that
is, the page turning time of each object content is short enough to create a continuous
adjustment effect. In this case, the target object corresponding to the navigation control may
be regarded as a continuously played video. For example, when the target object is a
television, more object contents and a navigation angle threshold small enough may be set for
the navigation control of the television, and when the object content is continuously adjusted,
the effect that the television is playing a video may be created.

[0120] In the embodiment of the present application, the navigation angle threshold
corresponding to each object content may be determined by the navigation range of the
navigation control and the total change quantity of the object content, so that the size of the
navigation angle threshold may be determined, the subsequent turned page and the object
change direction may be determined, and then the object content may be quickly adjusted.

[0121] As another embodiment, the navigation control includes a plurality of navigation areas
in a VR scene, the plurality of navigation areas are successively arranged to form a rectangular
structure, one target object includes a plurality of object contents, and the plurality of
navigation areas are in one-to-one correspondence with the plurality of object contents.

[0122] The determining, by the processor, the object change quantity and the object change
direction based on the initial position and the moving position may specifically include:

determining at least one navigation area contained between the initial position and the moving
position; determining at least one object content corresponding to the at least one navigation
area;

calculating the display quantity of the at least one object content as an object change quantity;
and

acquiring a sliding direction from a navigation area corresponding to the initial position to a
navigation area corresponding to the moving position as an object change direction;

[0123] The turning, by the processor, the page according to the object change direction and
the object change quantity to adjust an object content of the target object may specifically
include:

sequentially displaying, starting from the object content corresponding to the navigation control
at the initial position, the object content corresponding to each navigation area in accordance
with a sliding direction of the navigation area until the object content corresponding to the
navigation area at the moving position is displayed.

[0124] In the embodiment of the present application, the navigation area is provided for the
navigation control, the object content corresponding to each navigation area may be
separately displayed, and when the gaze point may be located in the navigation area, the
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object content may be correspondingly displayed, so that it is more convenient to adjust the
object content.

[0125] In the embodiment of the present application, the virtual device may be a head-
mounted VR display device.

[0126] Fig. 8 illustrates an internal configuration structure schematic diagram of a head-
mounted VR display device 800 provided according to an embodiment of the present invention.

[0127] The head-mounted VR device may include a display unit 801, a virtual image optical
unit 802, an input operation unit 803, a state information acquisition unit 804, and a
communication unit 805.

[0128] The display unit 801 may include a display panel. The display panel is disposed on a
side surface of the head-mounted display device 800 facing the face of a user, and may be a
one-piece panel or left and right panels respectively corresponding to the left and right eyes of
the user. The display panel may be an electroluminescence (EL) element, a liquid crystal
display or a miniature display having a similar structure, or a similar laser-scanned display in
which the retina may be directly displayed.

[0129] The virtual image optical unit 802 photographs an image displayed by the display unit
801 in an enlarged manner, and allows the user to observe the displayed image as an
enlarged virtual image. The display image output to the display unit 801 may be an image of a
virtual scene provided from a content reproduction device (a Blu-ray disc or a DVD player) or a
streaming server, or an image of a real scene photographed by using an external camera 810.
In some embodiments, the virtual image optical unit 802 may include a lens unit such as a
spherical lens, a non-spherical lens, and a Fresnel lens.

[0130] The input operation unit 803 includes at least one operation component for performing
an input operation, such as a key, a button, a switch, or other components having similar
functions, a user instruction is received and is output to a control unit 807 by the operation
component.

[0131] The state information acquisition unit 804 is configured to acquire state information of
the user wearing the head-mounted display device 800. The state information acquisition unit
804 may include various types of sensors for detecting state information independently, and
may acquire state information from an external device (such as a smart phone, a wristwatch,
and other multi-functional terminals worn by the user) through the communication unit 805.
The state information acquisition unit 804 may acquire head position information and/or pose
information of the user. The state information acquisition unit 804 may include one or more of
a gyroscope sensor, an acceleration sensor, a global positioning system (GPS) sensor, a
geomagnetic sensor, a Doppler effect sensor, an infrared sensor, and a radio frequency field
intensity sensor. Further, the state information acquisition unit 804 acquires state information of
the user wearing the head-mounted display device 800, and acquires, for example, an
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operation state of the user (whether the user wears the head-mounted display device 800), an
action state of the user (such as standing, walking, running or other similar moving states, the
pose of hands or fingertips, the open or closed state of eyes, the direction of a line of sight,
and the size of pupils), a mental state (whether the user is immersed in observing the
displayed image and the like), or even a physiological state.

[0132] The communication unit 805 performs communication processing with an external
device, modulation and demodulation processing, and encoding and decoding processing of a
communication signal. In addition, the control unit 807 may send transmission data from the
communication unit 805 to an external apparatus. The communication mode may be wired or
wireless, such as a mobile high-definition link (MHL) or a universal serial bus (USB), a high-
definition multimedia interface (HDMI), wireless fidelity (Wi-Fi), Bluetooth communication or
low-power Bluetooth communication, a mesh network of an IEEE802.11s standard, and the
like. In addition, the communication unit 805 may be a cellular wireless transceiver that is
operated according to wideband code division multiple access (W-CDMA), long term evolution
(LTE) and similar standards.

[0133] In some embodiments, the head-mounted display device 800 may also include a
storage unit, the storage unit 806 being a mass storage device configured to have a solid state
drive (SSD) or the like. In some embodiments, the storage unit 806 may store application
programs or various types of data. For example, the content viewed by the user using the
head-mounted display device 800 may be stored in the storage unit 806.

[0134] In some embodiments, the head-mounted display device 800 may also include a
control unit, and the control unit 807 may include a computer processing unit (CPU) or other
devices having similar functions. In some embodiments, the control unit 807 may be configured
to execute an application program stored in the storage unit 806, or the control unit 807 may
also be configured to perform a method and functional and operational circuits disclosed in
some embodiments of the present application.

[0135] An image processing unit 808 is configured to perform signal processing such as image
quality correction related to an image signal output from the control unit 807, and convert the
resolution thereof into the resolution of a screen of the display unit 801. Then, a display drive
unit 809 sequentially selects each line of pixels of the display unit 801, and sequentially scans
each line of pixels of the display unit 801 line by line, thereby providing a pixel signal based on
the signal-processed image signal.

[0136] In some embodiments, the head-mounted display device 800 may also include an
external camera. The external camera 810 may be disposed on a front surface of a main body
of the head-mounted display device 800, and there may be one or more external cameras
810. The external camera 810 may acquire three-dimensional information, and may also be
used as a distance sensor. In addition, a position sensitive detector (PSD) for detecting a
reflected signal from an object or other types of distance sensors may be used with the
external camera 810. The external camera 810 and the distance sensor may be configured to
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detect the body position, posture and shape of the user wearing the head-mounted display
device 800. In addition, under certain conditions, the user may directly view or preview a real
scene through the external camera 810.

[0137] In some embodiments, the head-mounted display device 800 may further include a
sound processing unit. The sound processing unit 811 may perform sound quality correction or
sound amplification of a sound signal output from the control unit 807, signal processing of an
input sound signal, and the like. Then, a sound input/output unit 812 outputs a sound to the
outside after sound processing and inputs a sound from a microphone.

[0138] It should be noted that the structure or component shown by a dashed box in Fig. 8
may be independent of the head-mounted display device 800, for example, may be disposed
in an external processing system (such as a computer system) for use with the head-mounted
display device 800; or, the structure or component shown by a dashed box may be disposed
inside or on the surface of the head-mounted display device 800.

[0139] In a typical configuration, a computing device includes one or more processors (CPUs),
an input/output interface, a network interface, and a memory.

[0140] The memory may include a non-permanent memory, a random access memory (RAM),
and/or a non-volatile memory in a computer-readable medium, such as a read-only memory
(ROM) or a flash RAM. The memory is an example of a computer-readable medium.

[0141] The computer-readable medium includes permanent and non-permanent, mobile and
non-mobile media, which may implement information storage by any method or technology.
The information may be a computer-readable instruction, a data structure, a program module,
or other data. Examples of computer storage media include, but are not limited to, a phase
change RAM (PRAM), a static random access memory (SRAM), a dynamic random access
memory (DRAM), other types of random access memories (RAMs), a read-only memory
(ROM), an electrically erasable programmable read-only memory (EEPROM), a flash memory
or other memory technologies, a compact disk read-only memory (CD-ROM), a digital versatile
disk (DVD) or other optical memories, a magnetic tape cartridge, a magnetic tape storage
device or other magnetic storage devices or any other non-transmission media, which may be
used to store information accessible by a computing device. As defined herein, the computer-
readable medium does not include non-transitory computer-readable media such as
modulated data signals and carrier waves.

[0142] Certain terms are used throughout the description and claims to refer to particular
components. Those skilled in the art will understand that hardware manufacturers may call the
same component by different nouns. The present description and claims do not use a name
difference as a mode for distinguishing the components, but the functional difference of the
components is taken as a criterion for distinguishing. The word "containing” as used
throughout the description and claims is an open term and should be interpreted as "containing
but not limited to". "Substantially” means that within an acceptable error range, those skilled in
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the art will be able to solve the technical problems within a certain error range, basically
achieving the technical effects. In addition, the term "coupled" is used herein to include any
direct and indirect electrical coupling means. Therefore, if it is described here that a first
apparatus is coupled to a second apparatus, it is indicated that the first apparatus may be
directly and electrically coupled to the second apparatus or indirectly and electrically coupled to
the second apparatus through other apparatuses or coupling means.

[0143] It should also be noted that the terms "including”, "containing” or any other variations
thereof are intended to encompass a non-exclusive inclusion, such that the item or system
including a series of elements includes not only those elements but also other elements not
explicitly listed, or elements that are inherent to such item or system. In the absence of more
restrictions, an element defined by the phrase "including one..." does not exclude the existence
of additional identical elements in the item or system that includes the element.
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Patentkrav

1. Indholdstilpasningsfremgangsmade af en virtual reality-indretning, omfattende:
visning (101) af en navigationsstyring svarende til et malobjekt i en virtual
reality-scene;

5 hvor navigationsstyringen omfatter en flerhed af navigationsomrader
indrettet efter hinanden for at danne en rektanguleaer struktur, og hvor
malobjektet er et mallegeme i et outputindhold af naevnte virtual reality-
indretning, malobjektet omfatter en flerhed af objektindhold, og flerheden
af navigationsomrader omfattet i navigationsstyringen er i en-til-en-

10 korrespondance med flerheden af objektindhold;
bestemmelse (102), i overensstemmelse med en positionsaendring af et
blikpunkt af en bruger i navigationsstyringen, af en startposition og en
slutbevaegelsesposition efter positionsandringen fra startpositionen;
bestemmelse (103), baseret pa startpositionen og
15 slutbevaegelsespositionen, af en a&endringsmangde og en andringsretning;
0g
tilpasning (104) af et objektindhold af malobjektet i overensstemmelse
med aendringsretningen og aendringsmaengden;
og kendetegnet ved, at tilpasningen af et objektindhold af malobjektet i
20 overensstemmelse med aendringsretningen og andringsmasngden
omfatter:
sekventiel visning, startende fra objektindholdet svarende til navigations-
omradet ved startpositionen, mindst et objektindhold i overensstemmelse
med aendringsretningen, indtil objektindholdet svarende til navigations-
25 omradet ved slutbevaegelsespositionen vises.

2. Virtual reality-indretning, omfattende: en ikke-flygtig hukommelse (702) og en
processor (701), hvor den ikke-flygtige hukommelse (702) er konfigureret til at
lagre computerleesbare programkoder, og processoren (701) er konfigureret til at
30 eksekvere computerprogramkoder for at implementere:
visning af en navigationsstyring svarende til et malobjekt i en virtual
reality-scene, hvor navigationsstyringen omfatter en flerhed af navigations-
omrader indrettet efter hinanden for at danne en rektangulser struktur, og
hvor malobjektet er et méallegeme i et outputindhold af naevnte virtual
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reality-indretning, malobjektet omfatter en flerhed af objektindhold, og
flerheden af navigationsomrader omfattet i navigationsstyringen er i en-til-
en-korrespondance med flerheden af objektindhold; bestemmelse, i
overensstemmelse med en positionsaendring af et blikpunkt af en bruger i
navigationsstyringen, en startposition og en slutbevaegelsesposition;
bestemmelse, baseret pa startpositionen og slutbevaegelsespositionen, af
et aendringsmaangde og en a&ndringsretning; og tilpasning af et
objektindhold af malobjektet i overensstemmelse med andringsretningen
og andringsmangden; og kendetegnet ved, at

tilpasningen af et objektindhold af malobjektet i overensstemmelse med
endringsretningen og a&ndringsmaangden omfatter: sekventiel visning,
startende fra objektindholdet svarende til navigationsomradet ved
startpositionen, mindst et objektindhold i overensstemmelse med
a&ndringsretningen indtil objektindholdet svarende til navigationsomradet

ved slutbevaegelsespositionen vises.
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