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brightness difference between still pixels in a
boundary between a menu background area
and a menu phrase remains large is reduced,
and thus the occurrence of the burn-in phe-
nomenon can be prevented. However, the
menu background area is constantly displayed
without being deleted, so that screen flickering
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Description
Title of Invention: HEAD MOUNT DISPLAY AND DISPLAY

CONTROL METHOD

Technical Field
[0001]  The technology disclosed in this description relates to a head mount display which is

mounted on a user's head and used to view a video, and a display control method, and
more particularly, to a head mount display and a display control method capable of
preventing a burn-in phenomenon when a still image such as an OSD screen is

displayed on a display panel.

Background Art

[0002] A display device that is mounted on the head and used to view a video, that is, ahead
mount display(HMD) has been widely known. The head mount display includes left-
eye and right-eye optical units, and is configured to control a visual sense and an
auditory sense in conjunction with a headphone. The head mount display configured to
completely block the outside world when mounted on the head implements increased
virtual reality while viewing a video. Further, the head mount display can project
different videos to the left and right eyes, and can provide a 3D image by displaying an
image with parallax between the left and right eyes.

[0003]  For example, a high-resolution display panel including a liquid crystal element or an
organic electro-luminescence(EL) element may be used as left-eye and right-eye
display units of a head mount display. Further, when an appropriate angle of view is
set by an optical system and a multi-channel is reproduced by a headphone, a realistic
sensation like when viewed in a movie theater can be reproduced.

[0004]  In the industry, a display panel configured with a liquid crystal element, an organic
EL element, or the like has been known to be likely to undergo the burn-in
phenomenon in an area having a large brightness difference. When a still image such
as an onscreen display (OSD) screen is rendered to be superimposed on a video screen,
an area having a large brightness difference occurs, and thus the burn-in phenomenon
occurs in the area.

[0005]  The head mount display has a limitation to the number of operation buttons
mountable to a main body thereof, and thus a user operation using an OSD screen is in-
evitably required. Thus, even when the display panel of the above-mentioned type is
used as the display device of the head mount display, significant consideration needs to
be given to prevent the burn-in phenomenon from occurring when an OSD screen is
displayed.

[0006]  For example, an OSD screen used to display a menu includes a menu background



WO 2013/027380 PCT/JP2012/005194

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

area and a menu phrase rendered on the background area. An OSD screen is basically a
still image and is likely to have a large brightness difference. For this reason, when an

OSD screen is displayed for a long time, the burn-in phenomenon occurs.
A video screen is configured with various video sources such as a moving image, and

thus a brightness difference between pixels changes. For this reason, the burn-in
phenomenon is reduced to some extent. On the other hand, in a boundary between a
menu background area and an area for displaying a menu phrase, when a large
brightness difference between still pixels is continued for a long time, the burn-in
phenomenon remarkably occurs. Since a menu is often displayed such that the same
phrase is repeatedly displayed, the burn-in is easily observed particularly in a boundary
portion between the menu background area and a menu phrase.

For example, a liquid crystal display device has been proposed that prevents an af-
terimage phenomenon, in a state in which display content of the entire screen can be
constantly determined, by sequentially moving pixels equally dispersed among pixels
configuring a display screen and causing the moved pixels to display black (for
example, see Patent Document 1).

Further, an organic light-emitting display device has been proposed that suppresses
the burn-in from being observed even when the same image is displayed for a longtime
by moving a display position of the entire panel by a predetermined distance at prede-
termined time intervals (for example, see Patent Document 2).

Furthermore, a video display device has been proposed that prevents the burn-in by a
process of lowering brightness of an OSD display (for example, see Patent Document
3).

However, in the above-mentioned related arts, it is difficult to prevent the burn-in
phenomenon, particularly, in the boundary portion between the menu background area
and the menu phrase. Since a video screen on which an OSD screen is not su-
perimposed is configured with various video sources such as a moving image, the
video screen is intrinsically unlikely to undergo the burn-in phenomenon. Nev-
ertheless, when a pixel displaying black on a video screen is inserted, a screen of the
video screen becomes dark, and the image quality degrades. Further, when the display
position of the entire panel is moved by a predetermined distance at predetermined
time intervals, the image quality of the video screen degrades, causing complaints to
manufacturers. Furthermore, when the brightness of the OSD display is lowered, the

OSD screen is not easily visible.
Citation List
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PTL 2: Japanese Patent Application Laid-Open No. 2007-304318
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Summary of Invention

Technical Problem

It is an object of the technology disclosed in this description to provide a head mount
display and a display control method, which are excellent and capable of appropriately
preventing the burn-in phenomenon from occurring when a still image such as an OSD
screen is displayed on a display panel.

It is another object of the technology disclosed in this description to provide ahead
mount display and a display control method, which are excellent and capable of appro-
priately preventing the burn-in phenomenon, particularly in a boundary portion
between a menu background area and a menu phrase when a video, in which an OSD
screen including the menu background area and the menu phrase is superimposed on a
video screen, is displayed on a display panel.

Solution to Problem

The present disclosure has been made in light of the above problems, and a
technology according to claim 1 provides a display method comprising: displaying an
on-screen display image defined by a left-eye video signal and a right-eye video signal,
wherein the on-screen display image comprises text and background, and wherein the
text is deleted alternately from one of the left-eye video signal and the right-eye video
signal.

According to a technology according to claim1, wherein the text is deleted in
response to a user operation.

According to a technology according to claim1, wherein alternately deleting is
performed at predetermined time intervals during a time period in which the on-screen
display image is displayed.

According to a technology according to claim1, wherein each of the left-eye video
signal and the right-eye video signal comprises a still image in addition to the on-
screen display image.

According to a technology according to claim1, wherein each of the left-eye video
signal and the right-eye video signal comprises a moving image in addition to the on-
screen display image.

Further, a technology according to claim 1,wherein the left-eye video signal is com-
municated to a left-eye display panel of a head mount display, and the right-eye video
signal I communicated to a right-eye display panel of the head mount display.

According to a technology claim 7 provides a display method comprising: displaying

an on-screen display image defined by a left-eye video signal and a right-eye video
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signal, wherein the on-screen display image comprises text and background, and
wherein the text is thinned relative to the background by alternately reducing a display
signal level of the text for one of the left-eye video signal and the right-eye video
signal, wherein the display signal level is reduced from a high display signal level,

which is below a full display signal level, to a low display signal level.
According to a technology according to claim7, wherein when a value of the high

display signal level is added to a value of the low display signal level, the sum is equal
to a value of the full display signal level.

According to a technology claim 9 provides an image display system comprising: at
least one control unit for generating an on-screen display image defined by a left-eye
video signal and a right-eye video signal, wherein the on-screen display image
comprises text and background, and wherein the text is deleted alternately from one of
the left-eye video signal and the right-eye video signal;

a left-eye display panel for displaying the left-eye video signal; and

a right-eye display panel for displaying the right-eye video signal.

According to a technology according to claim9, wherein the text is deleted in
response to a user operation.

Advantageous Effects of Invention

According to the technology disclosed in this description, it is possible to provide
ahead mount display and a display control method, which are excellent and capable of
appropriately preventing the burn-in phenomenon from occurring when a still image
such as an OSD screen is displayed on a display panel.

Further, according to the technology disclosed in this description, it is possible to
provide a head mount display and a display control method, which are excellent and
capable of appropriately preventing the burn-in phenomenon, particularly in a
boundary portion between a menu background area and a menu phrase when a video,
in which an OSD screen including the menu background area and the menu phrase is
superimposed on a video screen, is displayed on a display panel.

Other objects, features, and advantages of the technology disclosed in this de-
scription will become apparent from the detailed description based on embodiments
which will be described later and the accompanying drawings.

Brief Description of Drawings

[fig.1]Fig. 1 is a diagram schematically illustrating a configuration of an image display
system including a head mount display.

[fig.2]Fig. 2 is a diagram schematically illustrating an internal configuration of a head
mount display 10.

[fig.3]Fig. 3 is a diagram schematically illustrating an aspect in which a left-eye video
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and aright-eye video respectively displayed on display panels224 and 225are viewed
with the user's both eyes and then fused in the user's brain.
[fig.4]Fig. 4 is a diagram illustrating an aspect in which a burn-in phenomenon occurs
in a display panel that displays a video screen on which a menu screen in which a
menu phrase is rendered on a menu background area is superimposed.
[fig.5]Fig. 5 is a diagram schematically illustrating an aspect in which video screens on
which a menu screen that thins and displays a menu phrase is superimposed are
displayed and then are fused in the brain of the user who views the video screens with
both eyes.
[fig.6A]Fig. 6A is a diagram illustrating an aspect in which a menu phrase is al-
ternately displayed on a menu screen in one of a left-eye video and a right-eye video.
[fig.6B]Fig. 6B is a diagram illustrating an aspect in which a menu phrase is alternately
displayed on a menu screen in one of a left-eye video and a right-eye video.
[fig.7]Fig. 7 is a diagram illustrating a timing chart of a display signal level of a menu
phrase in each of a left-eye video and a right-eye video when a menu phrase is al-
ternately deleted from one of a left-eye video and a right-eye video at predetermined
time intervals.
[fig.8A]Fig. 8A is a diagram illustrating an aspect in which menu phrases are displayed
on menu screens of both a left-eye video and a right-eye video.
[fig.8B]Fig. 8B is a diagram illustrating an aspect in which menu phrases are deleted
from menu screens of both a left-eye video and a right-eye video and thus only menu
background areas are displayed.
[fig.9]Fig. 9 is a timing chart of a display signal level of a menu phrase in each of a
left-eye video and a right-eye video when a display and a non-display of menu phrases
in a left-eye video and aright-eye video are alternately repeated at predetermined time
intervals during a time period in which an OSD screen is displayed.
[fig.10]Fig. 10is a timing chart of a display signal level of a menu phrase in each of a
left-eye video and aright-eye video when display signals of strong and weak levels of
menu phrases in a left-eye video and aright-eye video are alternately switched at prede-
termined time intervals during a time period in which an OSD screen is displayed.
Description of Embodiments

Hereinafter, embodiments of the technology disclosed in this description will be
described in detail with reference to the accompanying drawings.

Fig. 1schematically illustrates a configuration of an image display system including a
head mount display. The system illustrated in Fig. 1 includes a main body of the head
mount display10, a Blu-ray disc reproducing device 20 which is a source of viewing

content, a high-definition display (for example, a television supporting an HDMI) 30
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which is another output destination of reproduction content of the Blu-ray disc re-
producing device 20, and a front end box 40 that processes an AV signal output from
the Blu-ray disc reproducing device 20.

The front end box 40corresponds to an HDMI repeater that receives an AV signal
output from the Blu-ray disc reproducing device 20through an HDMI, performs, for
example, signal processing, and outputs the signal processing result through an HDML
The frontend box 40also functions as a two-output switcher that switches an output
destination of the Blu-ray disc reproducing device 20 to either the head mount
display10 or the high-definition display 30.In the illustrated example, the front end box
40 has two outputs but may have three or more outputs. The frontend box 40 ex-
clusively sets an output destination of an AV signal and gives a priority to an output to
the head mount display 10.

The high-definition multimedia interface (HDMI) refers to an interface standard for
digital home electronics which is based on a digital visual interface (DVI)and mainly
used to transmit a sound and a video. Transition minimized differential signaling
(TMDS) is used in a physical layer of the HDMI. For example, the present system
conforms to HDMI1.4.

The Blu-ray disc reproducing device20 is connected to the front end box 40through
an HDMI cable, and the frontend box 40 is connected to the high-definition
display30through an HDMI cable. The front end box 40 can be connected to the head
mount display 10 through an HDMI cable, but an AV signal may be serially
transferred using any other cable. However, an AV signal and power may be supplied
through a single cable that connects the front end box 40withthe head mount display
10, and in this case, the head mount display10 can be supplied with drive power
through this cable.

The head mount display 10includes left-eye and right-eye display units which are in-
dependent of each other. For example, an organic EL element may be used as each
display unit. Each of the left and right display units includes a wide viewing angle
optical system of a low strain and high resolution.

Fig. 2schematically illustrates an internal configuration of theheadmountdisplay10.
The head mount display illustrated in Fig. 2 includes a user interface (UI) operating
unit 201, a video signal input unit 202, a central control unit 210, and a display control
unit 220.

The video signal input unit 202receives a video signal which is reproduced and
output from the Blu-ray disc reproducing device 20 through the frontend box 40.

Inside the central control unit210, a left/right video signal gener-
atingunit211generates a left/right video signal in which a left-eye video signal is mixed

with a right-eye video signal from an input video signal, and writes the left/right video
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signal in a video buffer 212.

The UI operating unit 201receives a user's operation made through a button or the
like. Inside the central control unit 210, an OSD control unit 213 reads image data of a
corresponding menu from a bitmap buffer 214 in response to an Ul operation, and
generates an OSD screen. An OSD display position control unit 215 controls the
display position of the OSD screen, and an OSD rendering unit 216writes image data
of the OSD screen at a corresponding position of an OSD buffer 217. For example, the
OSD screen is a menu screen including a menu background area and a menu phrase.

Then, an image synthesizing unit 218 superimposes the OSD screen written in the
OSD buffer 217 on the image data written in the video buffer 212, and outputs the
resultant data to the display control unit 220.

Inside the display control unit220, a left/right video signal separating unit221first
separates an input left/right video signal into a left-eye video signal and aright-eye
video signal. Then, a left-eye display drive control unit 222performs control such that
the left-eye video signal is rendered on a left-eye display panel 224. Further, a right-
eye display drive control unit223performs control such that the right-eye video signal
is rendered on a right-eye display panel 225.For example, each of the display panels
224and 225 may include a display device such as an organic EL element or an LCD.
Each of the left-eye display panel 224 and the right-eye display panel 225 includes a
lens block that enlarges a video. Each of the left and right lens blocks includes a com-
bination of a plurality of optical lenses and performs optical processing on a video to
be displayed on the displaypanels224 and 225. A video displayed on a light-emitting
surface of each of the display panels 224 and225 is enlarged while passing through the
lens block and then forms a large virtual image on the user's retina. A left-eye video
and aright-eye video are fused in the brain of the observing user.

Fig. 3schematically illustrates an aspect in which a left-eye video and a right-eye
video displayed on the display panels 224 and 225, respectively, are viewed with the
user's both eyes, and then fused in the user's brain. In the illustrated example, OSD
screens are superimposed on the left-eye video and the right-eye video, respectively,
near the center of a video screen. The OSD screen is a menu screen in which a menu
phrase (TEXT) is rendered on a menu background area. The menu screens are also
fused together with the video screen when viewed with both eyes.

For example, the display panels224 and 225 include a display device such as an
organic EL element or an LCD. However, the display device of this type has a problem
in that the burn-in phenomenon is likely to occur in an area having a large brightness
difference. For example, when a still image such as the OSD screen is rendered to be
superimposed on the video screen, since an area having a large brightness difference is

present, the burn-in phenomenon occurs in this area. Particularly, when the OSD
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screen is a menu screen in which a menu phrase is rendered on a menu background
area, a brightness difference between still pixels in a boundary between a menu
background area and an area for displaying a menu phrase may remain large for a long
time, and thus the burn-in phenomenon may remarkably occur. Meanwhile, the video
screen itself, on which the OSD screen is to be superimposed, is configured with
various video sources such as a moving image and thus changes in a brightness
difference between pixels. For this reason, the burn-in phenomenon is reduced to some
extent.

Fig. 4illustrates an aspect in which the burn-in phenomenon occurs in a display panel
that displays a video screen on which a menu screen in which a menu phrase is
rendered on a menu background area is superimposed. As illustrated in the right of Fig.
4, the burn-in phenomenon is remarkably observed in a boundary between a menu
background area and a menu phrase.

In this regard, in the technology disclosed in this description, when a video screen on
which a menu screen is superimposed is displayed by the head mount display 10,a
menu phrase in at least one of a left-eye video and a right-eye video is thinned and then
displayed on a menu background area. As a result, a time period in which a brightness
difference between still pixels in a boundary between the menu background area and
the menu phrase remains large is reduced, and thus the occurrence of the burn-in
phenomenon can be prevented.

The video screen is configured with various video sources such as a moving image
and changes in a brightness difference between pixels. Thus, the video screen is
unlikely to undergo the burn-in phenomenon, and for this reason, the video screen is
displayed without being thinned. Further, the menu background area is continuously
displayed without being thinned together with the menu phrase. This is because
flickering occurs when a display and anon-display are alternately switched even in the
menu background area that occupies a relatively large area in the screen.

Fig. Sschematically illustrates an aspect in which video screens on which a menu
screen that thins and displays a menu phrase is superimposed are displayed on the
display panels224 and 225and then are fused in the brain of the user who views the
video screens with both eyes. In the illustrated example, a menu screen on which a
menu phrase is rendered is superimposed near the screen center of a left-eye video,
whereas only a menu background area is displayed near the center of a right-eye video,
and a display of a menu phrase is deleted from the menu screen. The video screen and
the menu background area are common to the left-eye video and the right-eye video. In
a state in which the left-eye and right-eye videos are viewed with both eyes, the menu
screens are also fused together with the video screens, and thus the menu phrase is

almost normally viewed.
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Fig. 6Ais a diagram illustrating an aspect in which a left-eye video in which a menu
screen on which a menu phrase is rendered on a menu back ground area is su-
perimposed near the center of a video screen is displayed at the same time as a right-
eye video in which a menu screen including only a menu background area in which a
menu phrase is thinned is superimposed near the center of a video screen. The video
screen and the menu background area are common to the left-eye video and the right-
eye video.

Fig. 6Bis a diagram illustrating an aspect in which a left-eye video in which a menu
screen including only a menu background area in which a menu phrase is thinned is su-
perimposed near the center of a video screen is displayed at the same time as a right-
eye video in which a menu screen on which a menu phrase is rendered on a menu
background area is superimposed near the center of a video screen. The video screen
and the menu background area are common to the left-eye video and the right-eye
video.

In a state in which the left and right videos of either of Figs. 6A and 6B are displayed
and viewed with both eyes, the menu screens are also fused together with the video
screens, and thus the menu phrase is almost normally viewed. When video displays of
Figs. 6A and6B are alternately repeated, duty ratios at which the menu phrase is
displayed on the menu background in the left and right display panels224 and 225 are
50%, respectively. Thus, degradation of the display panels 224 and 225 caused by the
burn-in of the OSD screen display can be prevented by about50%.

There are several display methods of thinning the menu phrase from the menu screen
in the left and right videos. Here, several methods of thinning a menu phrase are in-
troduced.

Display Method 1

As described above, an OSD screen display process is activated in response to the
user's UI operation on the Ul operating unit 201. A method of switching a display and
anon-display of a menu phrase using the user's operation on the Ul operating unit 201
as trigger is considered as a first example of a display method of thinning a menu
phrase. In other words, a menu phrase is alternately deleted from one of left-eye video
and a right-eye video each time the Ul operating unit201is operated.

When the UI operating unit 201is operated and thus a corresponding menu screen is
displayed, a menu phrase is first displayed only on the left-eye video as illustrated in
Fig.6A.

Then, when an operation such as menu selection is performed by the Ul oper-
atingunit201, the menu screens are deleted from both the left-eye video and right-eye
video in response to the fact that a specification of a menu ends(not illustrated).

Subsequently, when the UI operating unit 201 is operated and thus a corresponding
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menu screen is displayed, a menu phrase is displayed only on the right-eye video in
turn as illustrated in Fig. 6B.

Display Method 2

Next, a method of alternately deleting a menu phrase from one of a left-eye video
and aright-eye video at predetermined time intervals during a time period in which an
OSD screen is displayed will be described. This method is a method of switching a
video displaying a menu phrase at predetermined time intervals.

Fig. 7illustrates a timing chart of a display signal level of a menu phrase in each of a
left-eye video and a right-eye video when a menu phrase is alternately deleted from
one of a left-eye video and a right-eye video at predetermined time intervals. During a
display time period of the menu phrase, a display signal level (current) is set to I, and
during a time period in which the menu phrase is deleted, a display signal level is set to
0.

In this case, a display of the left and right videos illustrated in Fig. 6A and a display
of the left and right videos illustrated in Fig. 6B are alternately repeated at prede-
termined time intervals.

Display Method 3

Next, a method of alternately repeating a display and a non-display of menu phrases
in a left-eye video and a right-eye video at predetermined time intervals during a time
period in which an OSD screen is displayed will be described. Unlike the display
method 2, switching operations between a display and anon-display of the menu
phrases in the left-eye video and the right-eye video are performed at the same time.

Fig. 8Aillustrates an aspect in which menu phrases are displayed on menu screens of
both a left-eye video and a right-eye video. Fig. 8B illustrates an aspect in which menu
phrases are deleted from menu screens of both a left-eye video and aright-eye video
and thus only menu background areas are displayed. Fig. 9illustrates a timing chart of a
display signal level of a menu phrase in each of a left-eye video and aright-eye video
when a display and a non-display of menu phrases in a left-eye video and a right-eye
video are alternately repeated at predetermined time intervals during a time period in
which an OSD screen is displayed.

Display Method 4

A method of alternately switching display signals of strong and weak levels of menu
phrases in a left-eye video and a right-eye video at predetermined time intervals during
a time period in which an OSD screen is displayed will be described.

Fig. 10illustrates a timing chart of a display signal level of a menu phrase in each of a
left-eye video and aright-eye video when display signals of strong and weak levels of
menu phrases in a left-eye video and aright-eye video are alternately switched at prede-

termined time intervals during a time period in which an OSD screen is displayed.
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In this method, under the assumption that a display signal level (current) when a
menu phrase is fully displayed is I, a value of a high display signal level of a menu
phrase is set to Iy lower than I, and a value of a low display signal level of a menu
phrase is set to I higher than 0, so that a relation of "I, = Iy+I." is established. In this
case, a menu phrase is displayed with either of the display signal levels Iy and I in
each of a left-eye video and a right-eye video, and thus a menu phrase is displayed
darker than when a menu phrase is displayed in any one video with the display signal
level 1,. However, when the display signal level of the menu phrase in the left-eye
video is added to the display signal level of the menu phrase in the right-eye video, the
resultant display signal level is constantly I, =Ig+ I;. Thus, the left-eye video and the
right-eye video are fused in the brain of the observing user, and thus the menu phrase
is expected to be viewed at desired brightness.

The technology disclosed in this description may have the following configurations.

(1)A display method comprising: displaying an on-screen display image defined by a
left-eye video signal and a right-eye video signal, wherein the on-screen display image
comprises text and background, and wherein the text is deleted alternately from one of
the left-eye video signal and the right-eye video signal.

(2)The method of (1), wherein the text is deleted in response to a user operation.

(3)The method of (1), wherein alternately deleting is performed at predetermined
time intervals during a time period in which the on-screen display image is displayed.

(4)The method of (1), wherein each of the left-eye video signal and the right-eye
video signal comprises a still image in addition to the on-screen display image.

(5)The method of (1), wherein each of the left-eye video signal and the right-eye
video signal comprises a moving image in addition to the on-screen display image.

(6)The method (1), wherein the left-eye video signal is communicated to a left-eye
display panel of a head mount display, and the right-eye video signal is communicated
to a right-eye display panel of the head mount display.

(7)A display method comprising:

displaying an on-screen display image defined by a left-eye video signal and a right-
eye video signal, wherein the on-screen display image comprises text and background,
and wherein the text is thinned relative to the background by alternately reducing a
display signal level of the text for one of the left-eye video signal and the right-eye
video signal, wherein the display signal level is reduced from a high display signal
level, which is below a full display signal level, to a low display signal level.

(8)The method of (7), wherein when a value of the high display signal level is added
to a value of the low display signal level, the sum is equal to a value of the full display
signal level.

(9)An image display system comprising:
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at least one control unit for generating an on-screen display image defined by a left-eye
video signal and aright-eye video signal, wherein the on-screen display image
comprises text and background, and wherein the text is deleted alternately from one of
the left-eye video signal and the right-eye video signal;

a left-eye display panel for displaying the left-eye video signal; and

a right-eye display panel for displaying the right-eye video signal.

(10)The system of (9), wherein the text is deleted in response to a user operation.
(11)The system of (9), wherein alternately deleting is performed at predetermined time
intervals during a time period in which the on-screen display image is displayed.
(12)The system of (9), wherein the display control unit, the left-eye display panel, and
the right-eye display panel are included within ahead mount display.

(13)An image display system comprising:

at least one control unit for generating an on-screen display image defined by a left-eye
video signal and aright-eye video signal, wherein the on-screen display image
comprises text and background, and wherein the text is thinned relative to the
background by alternately reducing a display signal level of the text for one of the left-
eye video signal and the right-eye video signal, wherein the display signal level is
reduced from a high display signal level, which is below a full display signal level, to a
low display signal level;

a left-eye display panel for displaying the left-eye video signal; and

a right-eye display panel for displaying the right-eye video signal.

(14)The system of (13), wherein when a value of the high display signal level is added
to a value of the low display signal level, the sum is equal to a value of the full display
signal level.

(15)The system of (13), wherein the display control unit, the left-eye display panel, and
the right-eye display panel are included within ahead mount display.

(16)A non-transitory computer-readable medium having stored thereon a computer
readable program for implementing a display method, the display method comprising:
displaying an on-screen display image defined by a left-eye video signal and a right-
eye video signal, wherein the on-screen display image comprises text and background,
and wherein the text is deleted alternately from one of the left-eye video signal and the
right-eye video signal.

(17)A non-transitory computer-readable medium having stored thereon a computer
readable program for implementing a display method, the display method comprising:
displaying an on-screen display image defined by a left-eye video signal and a right-
eye video signal, wherein the on-screen display image comprises text and background,
and wherein the text is thinned relative to the background by alternately reducing a

display signal level of the text for one of the left-eye video signal and the right-eye



13

WO 2013/027380 PCT/JP2012/005194

[0064]
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[0066]

[0067]

video signal, wherein the display signal level is reduced from a high display signal
level, which is below a full display signal level, to a low display signal level.
Industrial Applicability

The technology disclosed in this description has been described above in detail with
reference to the specific embodiments. However, it is obvious that those skilled in the
art can make modification or substitution of the embodiments in a range not departing
from the gist of the technology disclosed in this description.

In this description, the technology disclosed in this description has been described in
connection with the embodiments to which the head mount display is applied.
However, the gist of the technology disclosed in this description is not limited to a con-
figuration of a specific head mount display. The technology disclosed in this de-
scription can be similarly applied to display systems of various types capable of
displaying a left-eye video and a right-eye video or a plurality of videos at the same
time. Further, a device that displays a video is not limited to an LCD or an organic EL.
element, and the technology disclosed in this description is effective even on various
display devices which are likely to undergo the burn-in phenomenon in an area having
a large brightness difference.

In short, the technology disclosed in this description has been described by way of il-
lustration, and thus the content described in this description is not to be interpreted as a
limitation. It is necessary to take claims into consideration in order to determine the

gist of the technology disclosed in this description.

Reference Signs List
10 Head mount display
20 Blu-ray disc reproducing device
30 High-definition display
40 Frontend box
201 UI operating unit
202 Video signal input unit
210 Central control unit
211 Left/right video signal generating unit
212 Video buffer
213 OSD control unit
214 Bitmap buffer
215 OSD display position control unit
216 OSD rendering unit
217 OSD buffer

218 Image synthesizing unit
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220 Display control unit

221 Left/right video signal separating unit
222 Left-eye display drive control unit
223 Right-eye display drive control unit
224 Left-eye display panel

225 Right-eye display panel
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Claims
A display method comprising:
displaying an on-screen display image defined by a left-eye video
signal and a right-eye video signal, wherein the on-screen display
image comprises text and background, and wherein the text is deleted
alternately from one of the left-eye video signal and the right-eye video
signal.
The method as recited in claim 1, wherein the text is deleted in
response to a user operation.
The method as recited in claim 1, wherein alternately deleting is
performed at predetermined time intervals during a time period in
which the on-screen display image is displayed.
The method as recited in claim 1, wherein each of the left-eye video
signal and the right-eye video signal comprises a still image in addition
to the on-screen display image.
The method as recited in claim 1, wherein each of the left-eye video
signal and the right-eye video signal comprises a moving image in
addition to the on-screen display image.
The method as recited in claim 1, wherein the left-eye video signal is
communicated to a left-eye display panel of a head mount display, and
the right-eye video signal is communicated to a right-eye display panel
of the head mount display.
A display method comprising:
displaying an on-screen display image defined by a left-eye video
signal and a right-eye video signal, wherein the on-screen display
image comprises text and background, and wherein the text is thinned
relative to the background by alternately reducing a display signal level
of the text for one of the left-eye video signal and the right-eye video
signal, wherein the display signal level is reduced from a high display
signal level, which is below a full display signal level, to a low display
signal level.
The method as recited in claim 7, wherein when a value of the high
display signal level is added to a value of the low display signal level,
the sum is equal to a value of the full display signal level.
An image display system comprising:
at least one control unit for generating an on-screen display image

defined by a left-eye video signal and aright-eye video signal, wherein
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the on-screen display image comprises text and background, and
wherein the text is deleted alternately from one of the left-eye video
signal and the right-eye video signal;

a left-eye display panel for displaying the left-eye video signal; and

a right-eye display panel for displaying the right-eye video signal.

The system as recited in claim 9, wherein the text is deleted in response
to a user operation.

The system recited in claim 9, wherein alternately deleting is performed
at predetermined time intervals during a time period in which the on-
screen display image is displayed.

The system as recited in claim 9, wherein the display control unit, the
left-eye display panel, and the right-eye display panel are included
within a head mount display.

An image display system comprising:

at least one control unit for generating an on-screen display image
defined by a left-eye video signal and aright-eye video signal, wherein
the on-screen display image comprises text and background, and
wherein the text is thinned relative to the background by alternately
reducing a display signal level of the text for one of the left-eye video
signal and the right-eye video signal, wherein the display signal level is
reduced from a high display signal level, which is below a full display
signal level, to a low display signal level;

a left-eye display panel for displaying the left-eye video signal; and

a right-eye display panel for displaying the right-eye video signal.

The system as recited in claim 13, wherein when a value of the high
display signal level is added to a value of the low display signal level,
the sum is equal to a value of the full display signal level.

The system as recited in claim 13, wherein the display control unit, the
left-eye display panel, and the right-eye display panel are included
within a head mount display.

A non-transitory computer-readable medium having stored thereon a
computer readable program for implementing a display method, the
display method comprising:

displaying an on-screen display image defined by a left-eye video
signal and a right-eye video signal, wherein the on-screen display
image comprises text and background, and wherein the text is deleted
alternately from one of the left-eye video signal and the right-eye video

signal.
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A non-transitory computer-readable medium having stored thereon a
computer readable program for implementing a display method, the
display method comprising:

displaying an on-screen display image defined by a left-eye video
signal and a right-eye video signal, wherein the on-screen display
image comprises text and background, and wherein the text is thinned
relative to the background by alternately reducing a display signal level
of the text for one of the left-eye video signal and the right-eye video
signal, wherein the display signal level is reduced from a high display
signal level, which is below a full display signal level, to a low display

signal level.
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[Fig. 1]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6B]
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[Fig. 7]
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[Fig. 10]

TIME
TIME

IH

FIG. 10

QI

|
I
I
|
|
I
I
|
I
I
I
|
|
I
|
|
|
I
|
|
I _—
|
I
|
I
|
[
I
|
|
|
|
|
|
|
|
|
I
|
|
|

< 1 < 1
< <

(0O3AIAFA3-1437)  (O3IAIA FAF-LHOIY)
13ATT TVNDIS 13A3T TYNDIS
AV1dSId AV1dSId



INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2012/005194

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO2B27/01 HO4N13/04
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO2B  HOA4N

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

17 July 2008 (2008-07-17)
A the whole document

11 August 2011 (2011-08-11)
A paragraphs [0005],

1 September 2005 (2005-09-01)

figure 4

X US 2008/170274 Al (LEE EUN-BAE [KR])

[0026]; figures 1,3

paragraph [0042] - paragraph [0043];

1-4,6,16

7,9,13,
17

X US 20117193947 Al (CHEN CHIEN-CHOU [TW]) 9-12

1,7,13,
16,17

A US 2005/190258 Al (SIEGEL MEL [US] ET AL) 1-17

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

26 November 2012

Date of mailing of the international search report

04/12/2012

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Andreassen, Jon

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/JP2012/005194
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2008170274 Al 17-07-2008 CN 101222648 A 16-07-2008
KR 20080066504 A 16-07-2008
US 2008170274 Al 17-07-2008
US 2011193947 Al 11-08-2011  TW 201128620 A 16-08-2011
US 2011193947 Al 11-08-2011
US 2005190258 Al 01-09-2005 US 7092003 B1 15-08-2006
US 2005190258 Al 01-09-2005

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report

