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(57) Abstract: A Three-Dimensional (3D) display method is provided, and in-
cludes displaying a 3D screen including a plurality of objects having different

depth perceptions, and displaying the 3D screen with a unified depth percep-
tion through adjustment of the depth perceptions of the plurality of objects to
one depth perception, when a 3D display apparatus moves to a first state. Ac-
cordingly, it is possible to effectively control the operation of the display ap-
paratus while viewing the 3D screen.

DISPLAY UNIT |~110

CONTROL UNIT |_12g

SENSING UNIT ~130




WO 2013/105794 A1 WK 00N A0 00 A

Published: —  before the expiration of the time limit for amending the
—  with international search report (Art. 21(3)) claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))




WO 2013/105794 PCT/KR2013/000200

Description
Title of Invention: 3D DISPLAY APPARATUS AND METHOD

THEREOF
Technical Field

[1] The present invention relates generally to a Three-Dimensional (3D) display
apparatus and a method thereof, and more particularly to a 3D display apparatus and a
method that can change a screen display state depending on the rotating state of the 3D
display apparatus.

Background Art

[2] With the development of electronic technology, various types of electronic devices
have been developed and spread. In particular, types of display devices, such as a
Television (TV), a mobile phone, a Personal Computer (PC), a notebook PC, and a
Personal Data Assistant (PDA), have been widely used even in private homes.

[3]

[4] As the use of display devices is increased, user needs for more diverse functions have
increased. In order to meet such user needs, respective manufacturers have suc-
cessively developed products having new functions.

[5]

[6] Therefore, devices having 3D display functions have recently proliferated. Such
devices may be implemented by devices such as a 3D TV used in homes and in devices
such as a 3D television receiver, monitors, a mobile phone, a PDA, a set top PC, a
tablet PC, a digital photo frame, and a kiosk. Further, 3D display technology may be
used in diverse fields that require 3D imaging, such as science, medicine, design,
education, advertisement, and computer games.

[7]

[8] In a 3D display apparatus, a screen that includes a plurality of objects having
different depth perceptions is displayed. A user perceives the 3D effect due to a
difference in depth perception between respective objects. However, when a user
intends to control the operation of the 3D display apparatus, the user may require a 3D
screen. That is, various types of menus, which are displayed on the screen to control
the operation of the 3D display apparatus, may visually conflict with the objects that
are displayed in 3D on the screen. Further, the menus may be hidden by the objects
being displayed or the objects may be hidden by the menus being displayed on the

screen to cause the menu selection and operation to be difficult.
Disclosure of Invention

Technical Problem
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[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

The present invention has been made to address at least the above problems and/or
disadvantages and to provide at least the advantages described below. Accordingly, an
aspect of the present invention provides a 3D display apparatus and a method thereof,
which can adjust the depth perceptions of objects displayed on a screen if the apparatus
is rotated while a 3D display is performed.

Solution to Problem

According to one aspect of the present invention, a 3D display method in a 3D
display apparatus includes displaying a 3D screen including a plurality of objects
having different depth perceptions, and displaying the 3D screen with a unified depth
perception through adjustment of the depth perceptions of the plurality of objects to
one depth perception if the 3D display apparatus moves to a first state.

According to another aspect of the present invention, a 3D display apparatus includes
a display unit displaying a 3D screen including a plurality of objects having different
depth perceptions, a sensing unit sensing a movement state of the 3D display device,
and a control unit controlling the display unit to display the 3D screen with a unified
depth perception through adjustment of the depth perceptions of the plurality of objects

to one depth perception if the 3D display apparatus moves to a first state.

Advantageous Effects of Invention
According to embodiments of the present invention, the screen display state is
changed depending on the rotating state of the 3D display apparatus, and thus the user

can control the operation of the 3D display apparatus more conveniently and easily.

Brief Description of Drawings

The above and other aspects, features and advantages of the present invention will be
more apparent from the following detailed description when taken in conjunction with
the accompanying drawings, in which:

FIG. 1 illustrates the configuration of a 3D display apparatus according to an em-
bodiment of the present invention;

FIGs. 2 to 6 illustrate a 3D display method in a 3D display apparatus according to
embodiments of the present invention; and

FIGs. 7 and 8 illustrate a 3D display method according to diverse embodiments of
the present invention.
Best Mode for Carrying out the Invention
Mode for the Invention

Hereinafter, embodiments of the present invention are described in detail with

reference to the accompanying drawings.
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FIG. 1 illustrates the configuration of a 3D display apparatus according to an em-
bodiment of the present invention. A 3D display apparatus according to an em-
bodiment of the present invention may be implemented by a device having mobility,
such as a mobile phone, a PDA, a tablet PC, an electronic book, or a digital photo

frame.

The display unit 110 displays a 3D screen including a plurality of objects having
different depth perceptions. The 3D screen means a screen which displays, in a 3D
method, content provided from a storage device (not illustrated) that is provided in or
connected to the 3D display apparatus 100, various types of recording medium re-
production devices (not illustrated) connected to the 3D display apparatus 100, or an
external source (not illustrated) such as a broadcasting station or a web server.
Examples of the 3D screen may include a broadcasting program screen, a multimedia
content reproduction screen, an application execution screen, and a web page screen.
The application execution screen means a screen that is provided when an application

installed in the 3D display apparatus 100 or the external device is executed.

The display unit 110 may be driven in manners depending on the 3D display method.
That is, the 3D display method may be divided into a glasses type and a non-glasses
type depending on whether 3D glasses are worn. The glasses type 3D display method

may be further divided into a shutter glass type and a polarization type.

The shutter glass type 3D display method is a method in which a synchronization
signal is transmitted to the 3D glasses so that a left-eye shutter glass and a right-eye
shutter glass are alternately opened at a corresponding image output time while a left-
eye image and a right-eye image are alternately displayed through the display unit 110.
When the shutter glass type 3D display method is performed, the display unit 110 al-
ternately displays the left-eye image and the right-eye image. The left-eye image and
the right-eye image mean image frames configured so that the same objects are spaced
apart from each other to have disparities corresponding to the depth perceptions of the
objects. For example, if object 1 displayed in the left-eye image and object 1 displayed
in the right-eye image are spaced apart from each other for disparity 1, and if object 2
displayed in the left-eye image and object 2 displayed in the right-eye image are
spaced apart from each other for disparity 2, the depth perceptions of object 1 and

object 2 become different from each other.

The polarization type 3D image display method is a method in which a left-eye



WO 2013/105794 PCT/KR2013/000200

[30]
[31]

[32]
[33]

[34]
[35]

4

image and a right-eye image are divided for each line, and the divided left-eye image
line and right-eye image line are alternately arranged to generate and output at least
one image frame. In this case, the display unit 110 causes the respective lines have
different polarization directions by using a polarizing film attached to a panel. The 3D
glasses that a user wears have the left-eye glass and the right-eye glass that transmit
lights having different polarization directions. Accordingly, the left-eye image line is
recognized only by the left eye, and the right-eye image line is recognized only by the
right eye, so that a viewer can feel the 3D effect corresponding to the object disparity
between the left-eye image and the right-eye image. In the case of the non-glass type
3D image display method, the display unit 110 includes a lenticular lens array or a
parallax barrier. The display unit 110 divides the left-eye image and the right-eye
image for each line and alternately arranges the respective lines to form and display at
least one image frame. The light for each line of the image frame is dispersed to a
plurality of viewing areas by the lenticular lens array or the parallax barrier. The re-
spective viewing areas may be formed at an interval of about 65 mm that is the

binocular disparity of a human.

The left-eye image and the right-eye image may form a 3D image of broadcasting
content or multimedia reproduction content, or a 3D image that includes types of User

Interface (UI) windows or objects, such as widget, image, and text.

The sensing unit 130 senses the motion state of the 3D display apparatus 100. The
motion states include states to which the 3D display apparatus can move, such as an
inclined state, a rotating state, and a movement state. The sensing unit 130 may include
a geomagnetic sensor, a gyro sensor, and an acceleration sensor. Accordingly, the
sensing unit 130 can sense whether the 3D display apparatus 100 is placed in the
vertical direction or in the horizontal direction, or whether the 3D display apparatus
100 is in the horizontal state or in an inclined state, through measurement of a rotating

angle, a pitch angle, a yaw angle, and a roll angel of the 3D display apparatus 100.

The sensing unit 130 may be implemented to include at least one of the types of
sensors as described above, and its sensing method may differ depending on the type
of the sensor. For example, when the sensing unit is provided with a two-axis fluxgate
geomagnetic sensor, the sensing unit measures the size and direction of an external
magnetic field through sensing the size of an electrical signal of the two-axis fluxgate
that is changed depending on the rotating state thereof. Since the output values
detected from the respective fluxgates is affected by the inclination, the pitch angle, the

roll angle, and the yaw angle of the 3D display apparatus 100 may be calculated using
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the output values. If the pitch angle and the roll angle become “0”, the sensing unit 130
determines that the 3D display apparatus 100 is placed in the horizontal state based on
the ground surface, while if the pitch angle and the roll angle become 90 degrees, the
sensing unit 130 determines that the 3D display apparatus 100 is put upright in the
vertical or horizontal direction. The sensing unit 130 can also determine the rotating
direction of the 3D display apparatus according to the size and sign of the yaw angle.
These values may differ depending on the direction of the sensor put in the 3D display

apparatus 100.

In addition, the sensing unit 130 may adopt types of sensors that are known in the art,

and the detailed description and illustration thereof will be omitted.

The control unit 120 controls the operation of the display unit 110 depending on the
result of the sensing by the sensing unit 130. Specifically, if it is sensed that the 3D
display apparatus 100 moves to the first state, the control unit 120 may control the
display unit 110 to unify the depth perceptions of the respective objects that are being
displayed through the display unit 110 into one depth perception.

The display unit 110 may unify the depth perceptions by adjusting the disparity
through shifting the positions of the objects displayed in the left-eye image and the

right-eye image for forming the 3D screen.

Further, according to an embodiment of the present invention, the first state may be
defined in several manners. For example, the first state may be a horizontal state in
which the 3D display apparatus 100 is horizontally put on the ground surface, a state in
which the 3D display apparatus 100 is rotated in a horizontal or vertical direction, a
state in which the 3D display apparatus 100 is inclined over a predetermined in-
clination, a state in which the 3D display apparatus 100 is rotated over a predetermined
rotating angle, a state in which the 3D display apparatus 100 moves toward or away
from the user side while maintaining the inclination, or a state in which the 3D display
apparatus 100 is moving to form a specified pattern. In the description, it is assumed

that the horizontal state is defined as the first state.

FIG. 2 illustrates the operation of a 3D display apparatus according to an em-
bodiment of the present invention. Referring to FIG. 2, the 3D display apparatus 100
displays a 3D screen 10 in a state in which the 3D display apparatus 100 is inclined at a
predetermined inclination based on the horizontal surface. On the 3D screen 10, a

plurality of objects Obl, Ob2, and Ob3 having different depth perceptions are
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displayed. The depth perceptions of the respective objects Obl, Ob2, and Ob3 are
denoted by DO, D1, and D2. DO denotes the depth feeling which corresponds to the
same plane as the screen of the 3D display apparatus 100, D1 denotes the depth feeling
which corresponds to a plane that projects for a predetermined distance from the screen
in a user direction, and D2 denotes the depth perception which corresponds to a plane

that projects further from D1.

If the 3D display apparatus 100 is rotated in a state in which the 3D screen 10 that
includes the respective objects Obl, Ob2, and Ob3 is displayed, the depth perceptions
of the respective objects Obl, Ob2, and Ob3 are adjusted to be unified into one depth
perception. That is, as shown in FIG. 2, the depth perceptions of the objects are unified
into D1. Although it is shown that the depth perceptions of the objects are unified into
D1 in FIG. 2, the depth perceptions of the objects may also be unified into D2 or
another depth perception through which the 3D display state can be recognized.
Further, although it is shown that the depth perceptions of the objects are unified into
one depth perception in FIG. 2, it is also possible to unify the depth perceptions of the
objects are unified into about two depth perceptions. For example, when objects having
six depth perceptions, such as DO to D5, are displayed, the depth perceptions DO, D1,
and D2 may be unified into D1, and the depth perceptions D3, D4, and D5 may be
unified into D2 to be displayed.

Although it is shown that only the depth perceptions are adjusted depending on the
motion of the 3D display apparatus 100 in FIG. 2, the screen configuration may be

changed simultaneously with the adjustment of the depth perceptions.

Referring to FIG. 3, if the 3D display apparatus 100 is rotated to the horizontal state
while displaying the 3D screen 10 that includes the respective objects Ob1, Ob2, and
Ob3, the depth perceptions of the objects Obl, Ob2, and Ob3 are unified into D1, and a
menu 20 for the 3D screen 10 is displayed. The menu 20 includes types of selection
menus 21 and 22 related to the 3D screen 10 currently displayed. The selection menu
related to the 3D screen 10 indicates a menu that can be selected to perform control,
such as usage, adjustment, sharing, and edition, with respect to content. For example, if
the 3D screen 10 is a content reproduction screen, a reproduction or pause menu, a stop
menu, a fast-forward menu, a rewind menu, and a reproduction time display menu,
may be included in the menu 20. As shown in FIG. 3, icons of types of applications
related to the 3D screen 10 may be implemented through the selection menus 21 and
22.
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FIG. 4 illustrates a 3D display method according to another embodiment of the
present invention. Referring to FIG. 4, if the 3D display apparatus is rotated to the
horizontal state while displaying the 3D screen 10 that includes the respective objects
Obl, Ob2, and Ob3 having the different depth perceptions DO, D1, an D2, the depth
perceptions of the objects Obl, Ob2, and Ob3 are unified into one depth value, and the
layout of the 3D screen 10 is changed. The layout change may be performed in
manners according to embodiments of the present invention. That is, the respective
objects Obl, Ob2, and Ob3 that are dispersed at arbitrary positions may be regularly
arranged for display. However, the distances among the respective objects Obl, Ob2,
and Ob3 or their sizes or shapes, may be constantly unified. FIG. 4 shows the instance
when the distances among the respective objects Obl, Ob2, and Ob3 are unified.
Before the 3D screen 10 is rotated, the respective objects Ob1, Ob2, and Ob3 have
different distances s1, s2, and s3, but after the 3D screen 10 is rotatded, the layout is

changed so that the objects have the same distance s3.

Such layout change may be selectively performed depending on the types of content
displayed on the 3D screen 10. That is, the distances for general objects, as shown in
FIG. 4, may be adjusted or other feature elements, such as the shapes and sizes, may be
adjusted. However, for objects included in multimedia content, such as movie or

broadcasting content, and photo content, the layout change may not be performed.

The above-described layout change may be differently applied depending on the
types of content. That is, if there are objects present that belong to the same type, such
as a plurality of images or menu icons, the layout may be changed so that the distances,
sizes, and shapes of the objects coincide with one another for each type. By contrast, if
a plurality of objects having different types is present, the layout may be change so that
the objects are grouped for each type.

When the distances among the objects are unified as shown in FIG. 4, the minimum
distance among the distances s1, s2, and s3 of the respective objects may be set as the

unified distance. Another default value may be set as the unified distance.

As shown in FIGs. 2 to 4, if the 3D display apparatus 100 moves to the first state to
achieve the depth perception adjustment, and then moves to the original state, the

unified depth perception is adjusted to return to the original depth perceptions.

In particular, if the 3D display apparatus 100 moves to the original state after the

menu display or the layout change is performed as shown in FIGS. 3 and 4, the menu
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display may be removed, and the layout may be changed to the original state.

In the embodiments illustrated in FIGs. 3 and 4, it is shown that the menu display or
the layout change is performed together with the depth perception unification through
the movement of the 3D display apparatus 100 to the first state. However, such op-
erations may be performed through different motions separately from the depth
perception unification operation. These embodiments will be described with reference
to FIGS. 5 and 6.

FIG. 5 illustrates a 3D display method according to another embodiment of the
present invention. Referring to FIG. 5, if the 3D display apparatus 100 is rotated to a
second state in a state in which the 3D screen 10 that includes the plurality of objects
Obl, Ob2, and Ob3 having different depth perceptions D1, D2, and D3 is displayed, a
menu 20 is displayed on the 3D screen 10 while the depth perceptions of the respective
objects Obl, Ob2, and Ob3 are maintained. Although FIG. 5 shows that the second
state is a state in which the 3D display apparatus 100 is rotated counterclockwise, the
second state is not limited thereto. That is, the second state may include a state in
which the 3D display apparatus 100 is rotated clockwise and a state in which the 3D
display apparatus 100 is inclined to the front side or the rear side. Further, although
FIG. 5 shows that the 3D display apparatus 100 is put in the horizontal direction to be
used and then is turned in the vertical direction, the menu 20 may be displayed even
instance when the 3D display apparatus 100 is turned from the vertical direction to the

horizontal direction according to the embodiment of the present invention.

If the 3D display apparatus 100 is rotated to the first state in a state in which the 3D
display apparatus 100 is rotated to the second state and the menu 20 is displayed, the
depth perceptions of the respective objects Obl, Ob2, and Ob3 are unified into one
depth perception in a state in which the menu 20 is displayed. FIG. 5 shows the state in
which the depth perceptions are unified into D1. As described above, the user can

operate the menu 20 without being visually affected with respect to the 3D screen.

FIG. 6 illustrates a 3D display method according to still another embodiment of the
present invention. Referring to FIG. 6, if the 3D display apparatus 100 is rotated to the
second state in a state in which the 3D screen 10 that includes the plurality of objects
Obl, Ob2, and Ob3 having different depth perceptions D1, D2, and D3 is displayed,
the layout of the 3D screen 10 is changed while the depth perceptions of the respective
objects Obl, Ob2, and Ob3 are maintained. Accordingly, the respective objects Obl,
Ob2, and Ob3 having different distances s1 and s2 are arranged so that they have a
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constant distance such as s3.

If the 3D display apparatus 100 moves to the first state in the above-described state,
the depth perceptions of the respective objects Obl, Ob2, and Ob3 are unified into one
depth perception in a state in which the layout of the 3D screen 10 is changed. FIG. 6

shows the state in which the depth perceptions are unified into D1.

Although FIGs. 5 and 6 show that the 3D display apparatus 100 moves to the second
state and then moves to the first state, the 3D display apparatus 100 may first move to
the first state and then moves to the second state. In this case, the depth perception ad-
justment is first performed, and then the menu display or the layout change is

performed when the 3D display apparatus 100 moves to the second state.

Further, even in the embodiments shown in FIGs. 5 and 6, if the 3D display
apparatus 100 moves to the previous state or to the original state, the screen display

state may return to the previous state or the original state.

The types of 3D display methods as shown in FIGs. 2 to 6 may be performed through
the 3D display apparatus 100 having the configuration as shown in FIG. 1. Although
FIG. 1 illustrates the essential configuration to execute the various types of 3D display
methods, an interface for connecting to an external server or device, a storage unit for
storing various types of content, programs, and data, a keypad, and a touch screen, may

be additionally configured.

FIG. 7 illustrates a 3D display method according to an embodiment of the present

invention.

Referring to FIG. 7, if it is sensed that the 3D display apparatus moves to the first
state in step S720 in a state in which the 3D screen including at least one object is
displayed in step S710, the depth perceptions of the objects that are displayed on the
3D screen are adjusted to be unified into one depth perception in step S730. Ac-

cordingly, the user can stably control the operation of the 3D display apparatus.
According to the embodiments of the present invention, the menu may be displayed
along with the depth perception adjustment as shown in FIG. 3, or the layout may be

changed as shown in FIG. 4.

FIG. 8 illustrates a 3D display method according to another embodiment of the
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present invention.

Referring to FIG. 8, if the 3D display apparatus moves to the first state in step S815
in a state in which the 3D screen including at least one object is displayed in step S810,
the depth perceptions of the objects are adjusted to be unified into one depth perception
in step S820.

If the 3D display apparatus moves in the opposite direction and returns to the original
state in the above-described state in step S825, the depth perception is readjusted to the
original state in step S830.

If the 3D display apparatus is rotated to the second state (S835), the screen display
state is changed in step S840. Specifically, the change of the screen display state may
be a process of additionally displaying a menu on the 3D screen or a process of

changing the layout through rearrangement of the objects on the 3D screen.

If the 3D display apparatus returns from the second state to the previous state in step
S845, the screen display state is readjusted to the previous state in step S850. These
steps are performed until the 3D display is finished in step S855. Although FIG. 8
shows that the rotation of the 3D display apparatus to the second state is performed
after the 3D display apparatus is rotated to the first state, the order of performing the

above-described steps is not limited.

As described above, the first state and the second state may be defined as states, and

the layout may also be changed in diverse manners.

A program for performing the methods according to embodiments of the present

invention as described above may be stored in various types of recording media.

Specifically, such a program may be stored in various types of recording media that
can be read by a terminal, such as a RAM (Random Access Memory), a flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM), an
EEPROM (Electronically Erasable and Programmable ROM), a register, a hard disk, a
removable disk, a memory card, a Universal Serial Bus (USB) memory, and a CD-
ROM.

While the present invention has been shown and described with reference to certain

embodiments thereof, it will be understood by those skilled in the art that changes in
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form and detail may be made therein without departing from the spirit and scope of the
present invention, as defined by the appended claims.
Industrial Applicability
[104] -
Sequence Listing Free Text
[105] -
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Claims
A Three-Dimensional (3D) display method in a 3D display apparatus

comprising:

displaying a 3D screen including a plurality of objects having different
depth perceptions; and

displaying, when the 3D display apparatus moves to a first state, the 3D
screen with a unified depth perception through adjustment of the depth
perceptions of the plurality of objects to one depth perception.

The 3D display method as claimed in claim 1, wherein displaying the
3D screen with the unified depth perception unifies the depth per-
ceptions of the plurality of objects into the one depth perception while
additionally displaying a menu corresponding to the 3D screen on the
3D screen, when the 3D display apparatus moves to the first state.

The 3D display method as claimed in claim 1, wherein displaying the
3D screen with the unified depth perception unifies the depth per-
ceptions of the plurality of objects into the one depth perception while
changing a layout of the 3D screen so that the plurality of objects
displayed on the 3D screen are arranged to be spaced apart from one
another for a predetermined distance, when the 3D display apparatus
moves to the first state.

The 3D display method as claimed in claim 1, further comprising addi-
tionally displaying a menu corresponding to the 3D screen on the 3D
screen, when the 3D display apparatus is rotated to a second state.

The 3D display method as claimed in claim 4, further comprising
removing the menu displayed on the 3D screen, when the 3D display
apparatus returns from the second state to the previous state.

The 3D display method as claimed in claim 1, further comprising
changing a layout of the 3D screen so that the plurality of objects
displayed on the 3D screen are arranged to be spaced apart from one
another for a predetermined distance, when the 3D display apparatus is
rotated to the second state.

The 3D display method as claimed in claim 6, further comprising
changing the layout of the 3D screen so that the plurality of objects are
rearranged to an original arrangement state, when the 3D display
apparatus returns from the second state to the previous state.

The 3D display method as claimed in claim 4, wherein in the second

state, the display apparatus is rotated in a horizontal or vertical
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direction.

The 3D display method as claimed in claim 1, further comprising
adjusting the depth perceptions of the plurality of objects to the original
depth perceptions if the 3D display apparatus returns from the first state
to the original state.

The 3D display method as claimed in claim 9, wherein the first state is
one of a horizontal state in which the 3D display apparatus is hori-
zontally put on a ground surface, a state in which the 3D display
apparatus is rotated in a horizontal or vertical direction, a state in which
the 3D display apparatus is inclined over a predetermined inclination, a
state in which the 3D display apparatus is rotated over a predetermined
rotating angle, a state in which the 3D display apparatus moves toward
or away from a user side while maintaining the inclination, and a state
in which the 3D display apparatus moves to form a specified pattern.

A 3D display apparatus comprising:

a display unit displaying a 3D screen including a plurality of objects
having different depth perceptions;

a sensing unit sensing a movement state of the 3D display device; and
a control unit controlling the display unit to display the 3D screen with
a unified depth feeling through adjustment of the depth perceptions of
the plurality of objects to one depth perception, when the 3D display
apparatus moves to a first state.

The 3D display apparatus as claimed in claim 11, wherein the control
unit controls the display unit to unify the depth perceptions of the
plurality of objects into the one depth perception while additionally
displaying a menu corresponding to the 3D screen on the 3D screen,
when the 3D display apparatus moves to the first state.

The 3D display apparatus as claimed in claim 12, wherein the control
unit controls the display unit to unify the depth perceptions of the
plurality of objects into the one depth perception while changing a
layout of the 3D screen so that the plurality of objects displayed on the
3D screen are arranged to be spaced apart from one another for a
distance, when the 3D display apparatus moves to the first state.

The 3D display apparatus as claimed in claim 11, wherein the control
unit controls the display unit to additionally display a menu corre-
sponding to the 3D screen on the 3D screen, when the 3D display
apparatus is rotated to a second state.

The 3D display apparatus as claimed in claim 14, wherein the control
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unit controls the display unit to remove the menu displayed on the 3D
screen, when the 3D display apparatus returns from the second state to

the previous state.
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