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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a display de-
vice, and more particularly, to a three-dimensional (3D)
display device. The present disclosure also relates to a
user interface method in a 3D display device.

BACKGROUND ART

[0002] Generally, as a screen becomes wider, a view-
er’s angle of view can be implemented a various ways.
Furthermore, the viewer can focus on an entire image,
and can concentrate on the screen with a high sense of
realism. Accordingly, demands for a large display device
continuously increases. As techniques for manufacturing
a large display device are developed, large and flat type
display devices are being rapidly presented onto the mar-
ket.
[0003] In order to have an optimal concentration de-
gree at a wider viewing angle in a TV receiver, a viewer
has to move closer to the television screen. However,
due to the recognition characteristics of human eyes, it
is not preferable for the viewer to come too close to the
screen. That is, when the viewer approaches to the tel-
evision too closely, each pixel inside an image may be
individually perceived. This may cause the viewer to feel
uncomfortable when viewing images and thus result in
fatigue.
[0004] The reasons for this may be explained in refer-
ence to a contrast sensitivity function with respect to a
spatial frequency. For instance, as shown in FIG. 1, ex-
periments were conducted to determine whether human
eyes could recognize stripes in a state that a density of
the stripes was varied within a viewing angle of 1°. Ac-
cording to the experimental results, it has been reported
that the human eyes have certain characteristics as
shown in the graph of FIG. 2 (Contrast Sensitivity of the
Human Eye and its Effects on Image Quality, Peter G.J.
Barten, SPIE Press Monograph Vol. PM72, 1999). More
concretely, when about 8 stripes are repeatedly imple-
mented within a viewing angle of 1°, the human eyes can
best recognize the patterns. However, when the number
of the stripes increases, a recognition degree by the hu-
man eyes is decreased. If the number of the stripes in-
creases to about 60, the human eyes cannot recognize
the stripes as being black lines, but can only recognize
such stripes as being gray lines. According to the exper-
imental results, when the spatial frequency is more than
60 cpd (cycles per degree), the human eyes cannot rec-
ognize an image clearly, but can only recognize the im-
age as a soft or blurred image. Therefore, in order to
allow the viewer to comfortably view an image with min-
imal fatigue, the spatial frequency should be set as 60
cpd.
[0005] Also, the viewer should watch television within
an optimal viewing range where a viewing angle can be

increased and an image can be recognized with ease.
Especially, in case of stereoscopic 3D TV images, it is
more important for the viewer to watch TV within an op-
timal viewing range.
[0006] For a 3D TV receiver using polarized glasses,
in addition to the distance between the viewer and the
screen important, also the vertical viewing angle are im-
portant factors. For instance, in case of a 2D LCD TV, a
vertical viewing angle is about 160[deg.] or more. On the
other hand, in case of a polarized glassed type 3D LCD
TV, a vertical viewing angle is merely about 10[deg.] due
to use of a retardation film for generating polarized light
with respect to the right and left images. If the viewer
watches TV outside of the viewing angle, an image may
be erroneously recognized as a white blurred image hav-
ing a very low gamma value, or as a black image having
a very high gamma value.
[0007] US 2003/012425 discloses a viewpoint position
detection apparatus for detecting a position of a viewer
of a stereoscopic display apparatus using image sensors.
A size of a face of the viewer is analyzed and a displayed
image of the face is kept constant. An alarm is issued if
the viewer is outside a range in which sterovision is avail-
able.
[0008] EP 0 656 730 discloses a stereoscopic image
display system in which an observer’s position is detect-
ed via analysis of facial contours in an image, or by in-
frared or ultrasound waves having different frequencies.
[0009] WO 1994/ 020875 discloses to locate a position
of an observer’s head using infrared imaging for aligning
stereoscopic images. Tracking may be performed either
by providing the user with a retro-reflective patch, or by
providing headgear worn by the user with an ultrasound,
infrared or other light source, or magnetic coils. Ultra-
sound waves may be transmitted from an ultrasound
source and faces of the observers may be detected from
reflected ultrasound waves.
[0010] JP 2000/152285 discloses to detect a position
of an observer by detecting locations of the viewer’s eyes
in images of the user taken by a camera disposed on a
display device. If the observer is outside an observation
region or the observer’s position cannot be detected, a
warning is emitted.
[0011] Therefore, in order for the viewer to more prop-
erly watch 3D images provided from a 3D TV receiver
with optimal contrast and brightness with minimal fatigue,
the viewer has to be within the optimal viewing range and
also within the optimal viewing angle. However, it is not
easy for the viewer to check his or her current position
and to adjust his position while viewing television. Fur-
thermore, while selecting a proper position, the viewer
may not concentrate on the program being shown, or
may such position re-alignment can cause inconven-
ience. For example, the elderly or children may experi-
ence difficulties in deciding and moving into the proper
viewing position.
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DISCLOSURE OF THE INVENTION

[0012] Therefore, a viewing range notification method,
a system, and a TV receiver according to the appended
claims are provided. An object of the present disclosure
is to provide a viewing range notification method capable
of allowing a viewer to watch television within an optimal
viewing range, by providing a guide message for guiding
the viewer to change a current position if the viewer is
out of the optimal viewing range.
[0013] Another object of the present disclosure is to
provide a TV receiver for implementing the viewing range
notification method.
[0014] The viewing range notification method of the
present disclosure may be implemented in a three-di-
mensional (3D) TV receiver. To achieve these and other
advantages and in accordance with the purpose of the
present invention, as embodied and broadly described
herein, there is provided a viewing range notification
method in a three-dimensional (3D) TV receiver, the
method including: determining whether a viewing dis-
tance of a user (a viewer) is farther or nearer than a pre-
determined distance, and whether a viewing angle is
within a predetermined angular range; and providing a
guide message for advising the user to change a viewing
position if the viewing distance is farther or nearer than
the predetermined distance, or if the viewing angle is out
of the predetermined angular range.
[0015] In the step of determining the viewing distance
and the viewing angle, the 3D TV receiver may capture
a front side by a plurality of image sensors, determine
the viewer’s position based on the captured image, and
then calculate the viewing distance and the viewing an-
gle. In one embodiment, the viewer’s position may be
determined as a position of the viewer’s glasses for the
TV receiver.
[0016] In a modified embodiment, in the step of deter-
mining the viewing distance and the viewing angle, the
3D TV receiver may receive ultrasonic signals transmit-
ted from the viewer’s glasses for the TV receiver with
using a plurality of ultrasonic receivers, and calculate dif-
ferences of times taken for the supersonic signals to be
transmitted to the plurality of ultrasonic receivers (trans-
mission times). Then, the 3D TV receiver may determine
the viewer’s position based on the differences of trans-
mission times, and may calculate the viewing distance
and the viewing angle.
[0017] In another modified embodiment, in the step of
determining the viewing distance and the viewing angle,
the 3D TV receiver may transmit source ultrasonic sig-
nals, and then receive, with using a plurality of ultrasonic
receivers, the source ultrasonic signals re-transmitted
from the user’s glasses for the TV receiver. The 3D TV
receiver may calculate time taken for each ultrasonic sig-
nal to be transmitted and then received (return time), de-
termine the viewer’s position based on the calculated re-
turn time, and calculate the viewing distance and the
viewing angle.

[0018] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, a TV receiver
includes a signal receiving unit, a controller, a message
screen generator and a signal coupling unit. The signal
receiving unit may be configured to restore an image sig-
nal by receiving a broadcasting signal. The controller may
be configured to determine whether a viewing distance
is farther than a reference distance, and whether a view-
ing angle is within a reference angular range. The mes-
sage screen generator may be configured to generate a
guide message screen for changing a viewing position,
if the viewing distance is nearer than the reference dis-
tance, or if the viewing angle is out of the reference an-
gular range. The signal coupling unit may be configured
to couple the guide message screen to the image signal.
[0019] The controller may include a viewing range de-
termining means configured to determine the viewing dis-
tance and the viewing angle, and a memory configured
to store therein the reference distance and the reference
angular range.
[0020] In one embodiment, the TV receiver may be fur-
ther provided with a plurality of image sensors configured
to capture the front side of the TV receiver. In this case,
the viewing range determining means may be configured
to determine a viewer’s position based on images cap-
tured by the plurality of image sensors, and to calculate
the viewing distance and the viewing angle.
[0021] In another embodiment, the TV receiver may
be further provided with a plurality of ultrasonic receivers
configured to receive ultrasonic signals transmitted from
a viewer’s glasses for the TV receiver. The viewing range
determining means may be configured to determine the
viewer’s position based on differences of times taken for
ultrasonic signals transmitted from the plurality of ultra-
sonic receivers to be received again by the plurality of
ultrasonic receivers. And, the viewing range determining
means may calculate the viewing distance and the view-
ing angle.
[0022] In still another embodiment, the TV receiver
may be further provided with a ultrasonic transmitter con-
figured to transmit source ultrasonic signals, and a plu-
rality of ultrasonic receivers configured to receive the ul-
trasonic signals re-transmitted from a ultrasonic repeater
of the viewer’s glasses for the TV receiver. In this case,
the viewing range determining means may be configured
to determine the viewer’s position based on time taken
for ultrasonic signals transmitted from the plurality of ul-
trasonic receivers to be received again by the plurality of
ultrasonic receivers. And, the viewing range determining
means may be configured to calculate the viewing dis-
tance and the viewing angle.

EFFECTS OF THE INVENTION

[0023] Firstly, the TV receiver may provide a guide
message for guiding the viewer to change his or her cur-
rent position if the viewer is not within an optimal viewing
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distance and viewing angle. This may allow the viewer
to watch TV within an optimal viewing distance and an
optimal viewing angle. Therefore, the viewer can watch
3D images provided from the 3D TV receiver at an optimal
contrast and brightness with minimal fatigue. Further-
more, the viewer can acquire a proper viewing position
based on a guide message provided from the TV receiv-
er. This may minimize the viewer having to lose concen-
tration due to the selection for an optimal position while
watching TV, and may minimize user inconvenience. Es-
pecially, degradation in eyesight can be minimized for
the elderly or children having a relatively low recognition
capability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Hereinafter, features of some embodiments of
the present disclosure will be explained in more detail
with reference to the attached drawings. The same com-
ponents will be provided with the same reference numer-
als for convenience, and the some explanations will be
omitted merely for the sake of brevity.

FIG. 1 is a view showing sample images for testing
a contrast sensitivity function;
FIG. 2 is a graph showing a contrast sensitivity func-
tion with respect to a spatial frequency;
FIG. 3 is a block diagram of a TV receiver system
according to a first embodiment of the present dis-
closure;
FIG. 4 is a perspective view showing installation po-
sitions of image sensors of FIG. 3;
FIG. 5 is a view showing a method for calculating an
optimal viewing distance stored in the TV receiver
system of FIG. 3;
FIG. 6 is a view for explaining an optimal viewing
range applied to the TV receiver system of FIG. 3;
FIG. 7 is a graph showing a relation between a view-
ing angle and a crosstalk;
FIG. 8 is a flowchart showing an operation of the TV
receiver system of FIG. 3;
FIG. 9 is a view for explaining a method for deter-
mining a position of polarized glasses;
FIG. 10 is a block diagram of a TV receiver system
according to a second embodiment of the present
disclosure;
FIG. 11 is a perspective view showing installation
positions of ultrasonic receivers of FIG. 10;
FIG. 12 is a detailed block diagram of the ultrasonic
receivers of FIG. 10;
FIG. 13 is a detailed block diagram of a ultrasonic
transmitter provided at polarized glasses of FIG. 10;
FIG. 14 is a flowchart showing an operation of the
TV receiver system of FIG. 10;
FIG. 15 is a view for explaining a delayed time of
each received signal;
FIG. 16 is a block diagram of a TV receiver system
according to a third embodiment of the present dis-

closure;
FIG. 17 is a detailed block diagram of a ultrasonic
repeater provided at polarized glasses of FIG. 16;
FIG. 18 is a perspective view showing installation
positions of a ultrasonic transmitter and ultrasonic
receivers of FIG. 16;
FIG. 19 is a flowchart showing an operation of the
TV receiver system of FIG. 16; and
FIG. 20 is a view for explaining time taken for ultra-
sonic signals to be transmitted and then received in
the TV receiver system of FIG. 16.

MODES FOR CARRYING OUT THE PREFERRED EM-
BODIMENTS

[0025] Referring to FIG. 3, a TV receiver system ac-
cording to one embodiment of the present disclosure
comprises a TV receiver 100 and polarized glasses 170.
The TV receiver 100 is configured to receive a 3D broad-
casting signal through terrestrial airwaves or a cable TV
network, and to display a 3D image corresponding to the
3D broadcasting signal in a stereoscopic manner. Ac-
cording to some embodiments of the present disclosure,
the TV receiver 100 synthesizes a left image and a right
image in a horizontal direction, i.e., in an interleaving
manner in the unit of lines, so as to format the left image
and the right image which constitute a pair of stereoscop-
ic images. Then, the TV receiver 100 displays the syn-
thesized images on a display panel. A polarizing filter
having polarizing directions different from each other by
90° is attached to the display panel of the TV receiver
100, thereby polarizing a left image and a right image in
different directions. Polarized glasses 170 are provided
with a polarization pattern in the same manner as the
polarizing filter of the display panel. This allows only a
left image to be input to a viewer’s left eye, and allows
only a right image to be input to a viewer’s right eye.
[0026] The signal receiving unit 110 of the TV receiver
100 is configured to receive a broadcasting signal and
to restore an image signal. The signal receiving unit 110
includes a tuner 112, a demodulation and channel de-
coding unit 114, a transport inverse multiplexer 116, a
voice decoder 118 and an image decoder 120.
[0027] More concretely, the tuner 112 is configured to
output a broadcasting signal of a channel selected from
a plurality of broadcasting signals. The demodulation and
channel decoding unit 114 is configured to demodulate
the broadcasting signal outputted from the tuner 112, and
to output a transport stream (TS) after performing an error
correction decoding with respect to the demodulated
broadcasting signal. The transport inverse multiplexer
116 is configured to inversely-multiplex the TS to sepa-
rate video PES and audio PES from each other, and to
extract PSI/PSIP information. A packet release unit (not
shown) is configured to restore video ES and audio ES
by releasing packets with respect to video PES and audio
PES.
[0028] The voice decoder is configured to output an
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audio bit stream by decoding audio ES. The audio bit
stream is converted into an analogue voice signal by a
digital-analogue converter (not shown), is amplified by
an amplifier (not shown), and then is output through a
speaker. The image decoder 120 is configured to extract
a video bit stream by decoding video ES. And, the image
decoder 120 is configured to output a left image signal
and a right image signal for implementing a stereoscopic
3D image by decoding a video bit stream.
[0029] An on screen display (OSD) generator 124 is
configured to generate an OSD signal with respect to an
OSD image to be displayed in an overlapped state with
a broadcasting image, under control of a system control-
ler 140. In one embodiment, the OSD image consists of
a pair of right and left images for displaying a stereoscopic
3D image in the same manner as a broadcasting image.
Especially, in the present disclosure, the OSD generator
124 may generate an OSD signal with respect to a guide
message for advising a viewer to change the viewing
position if a viewing distance or a viewing angle is not
within an optimal range. A mixer 126 is configured to
synthesize an OSD image to a broadcasting image.
[0030] A formatter 128 is configured to compare frame
times with respect to right and left image signals, and is
configured to perform formatting such that right and left
images temporarily consistent with each other are dis-
played on a display unit 130 in pair. In the preferred em-
bodiment, the formatting is performed by synthesizing
right and left images which constitute a pair of stereo-
scopic images to each other in an interleaving manner
in a horizontal direction.
[0031] The display unit 130 is provided with a liquid
crystal (LC) panel, and a panel driving circuit configured
to convert right and left image signals to signals appro-
priate for being displayed on the LC panel, and configured
to generate a control signal such as each type of timing
control signal and driving signal. Two image sensors 132
and 134 are installed on a front surface of a frame which
accommodates the LC panel therein. As shown in FIG.
4, the image sensors 132 and 134 are preferably installed
near edges in a diagonal direction on the front surface
of the frame which accommodates the LC panel therein.
The image sensors 132 and 134 are configured to cap-
ture the front side of the TV receiver 100, and to provide
the captured still image to the system controller 140 so
that the system controller 140 can determine a viewer’s
position.
[0032] A PSI/PSIP processor 142 of the system con-
troller 140 receives PSI/PSIP information from the trans-
port inverse multiplexer 116, and performs parsing with
respect to the received PSI/PSIP information. Then, the
PSI/PSIP processor 142 stores the parsed PSI/PSIP in-
formation in a memory 150 or a register so that a broad-
casting signal can be decoded and a broadcasting play
can be performed based on the stored information. A
position determining unit 144 is configured to sense a
position of the polarized glasses 170 from images cap-
tured by the image sensors 132 and 134, and to deter-

mine a viewing position and a viewing angle based on
the position of the polarized glasses 170. A guide mes-
sage generator 146 is configured to determine whether
the viewing range or the viewing angle is within an optimal
viewing range. If the viewing range or the viewing angle
is out of the optimal viewing range, the guide message
generator 146 generates a guide message to advise the
viewer to change his viewing position, and provides the
generated guide message to the OSD generator 124.
[0033] A flash memory 152 of the memory 150 is con-
figured to store therein programs required for a system
operation, and operation setting data. Especially, in the
present disclosure, the flash memory 152 is configured
to store therein data on an optimal viewing distance and
an optimal viewing angle determined based on a size
and a resolution of an LC panel. And, the flash memory
152 is configured to store therein data on a shape pattern
of the polarized glasses 170. A RAM 152 is configured
to store therein temporary data occurring during a system
operation.
[0034] In the present disclosure, the data on an optimal
viewing distance and an optimal viewing angle which is
stored in the flash memory 152 is determined as follows.
Referring to FIG. 5, it is assumed that ’VD’ denotes a
viewing distance, ’A’ denotes a vertical viewing angle
(1°), ’H’ denotes a screen height corresponding to the
vertical viewing angle (1°). Under this assumption, a re-
lationship therebetween may be expresses as the follow-
ing equation 1. 

[0035] Therefore, the number (R) of scan lines dis-
posed within the vertical viewing angle, 1° (A) may be
expressed as the following Equation 2. 

[0036] Here, ’PH’ denotes a height of a screen, and
’VR’ denotes a vertical resolution of a screen. The Equa-
tion 2 may be arranged with respect to the viewing dis-
tance (VD) as follows. 
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[0037] A viewing distance (VD) is assumed to be the
optimal viewing distance when the number (R) of scan
lines is 60, with the scan lines disposed within the vertical
viewing angle 1° (A), which allows the viewer to naturally
watch an image without such image being too bright.
[0038] For instance, under the assumption that a
screen height (PH) is 58.5 cm and a vertical resolution
(VR) of a screen is 1080 in a 106.7 cm (42-inch) full HD
LCD TV, an optimal viewing distance is 1.87 m.
[0039] In one embodiment, the 3D TV receiver using
the polarized glasses 170 has a vertical viewing angle of
about 10°. Therefore, as shown in FIG. 6, a vertical view-
ing angle can be set within a range of 10° in the upper
and lower directions. According to experiments by the
present inventors, a 3D crosstalk between right and left
images was non-linearly changed as the viewing angle
is changed. More concretely, as shown in FIG. 7, the
present inventors have observed that a 3D crosstalk is
negligible when a viewing angle is within about 10°, but
the 3D crosstalk becomes large enough to influence the
watching of a 3D image when the viewing angle is greater
than about 10°.
[0040] Therefore, in the 3D TV receiver using the po-
larized glasses 170, it may be preferable for a viewer to
watch TV at a position (a part of FIG. 6 indicated by de-
viant crease lines) farther than an optimal viewing dis-
tance and having a viewing angle of about 10°. Threshold
values with respect to an optimal viewing distance and
an optimal viewing angle may be variable according to a
specification of each TV receiver. In the present embod-
iment, the flash memory 152 is configured to store therein
data on an optimal viewing distance and an optimal view-
ing angle determined based on a size and a resolution
of an LC panel.
[0041] FIG. 8 is a flowchart showing processes of no-
tifying a viewing range in the TV receiver system of FIG. 3.
[0042] Firstly, the image sensors 132 and 134 dis-
posed on a front surface of the display unit 130 capture
the front side of the TV receiver 100. Then, the position
determining unit 144 of the system controller 140 search-
es for a shape pattern of the polarized glasses 170 within
images captured by the image sensors 132 and 134,
thereby determining a position of the polarized glasses
170 within the images (S180). For instance, the position
of the polarized glasses 170 within the images may be
determined by comparing the shape pattern of the polar-
ized glasses 170 stored in the flash memory 152, with
the images captured by the image sensors 132 and 134
in the unit of a pixel block of a predetermined size, and
then by calculating a matching degree by a correlation
coefficient. Various types of pattern search methods are
already well-known, and can be easily implemented to

the concepts described herein as would be understood
by those skilled in the art. Therefore, detailed explana-
tions thereof will be omitted herein merely for the sake
of brevity.
[0043] Then, the position determining unit 144 of the
system controller 140 acquires a position of a reference
point of the polarized glasses 170 within each image cap-
tured by the image sensors 132 and 134, and then de-
termines coordinates of the reference point in a 3D space
(S182). The reference point may be a mid-point between
the center of a left eye polarizing lens and the center of
a right eye polarizing lens.
[0044] Referring to FIG. 9, the position determining unit
144 determines a position of a pixel 190 corresponding
to the reference point within an image 132P captured by
the first image sensor 132. Likewise, the position deter-
mining unit 144 determines a position of a pixel 194 cor-
responding to the reference point within an image 134P
captured by the second image sensor 134. Then, with
respect to the image 132P captured by the first image
sensor 132, the position determining unit 144 calculates
an equation on a virtual straight line 192 which consists
of points for forming an image onto the pixel 190, based
on the position of the pixel 190 determined as the refer-
ence point. And, with respect to the image 134P captured
by the second image sensor 134, the position determin-
ing unit 144 calculates an equation on a virtual straight
line 196 which consists of points for forming an image
onto the pixel 194, based on the position of the pixel 194
determined as the reference point. Then, the position de-
termining unit 144 determines an intersection point of the
two straight lines as coordinates (Xg, Yg, Zg) of a refer-
ence point (Pg) in a 3D space, i.e., a position of the po-
larized glasses 170. The intersection point may be de-
termined through simultaneous equations on the two
straight lines 192 and 194 in an algebraic manner, or may
be determined through iteration in a numerical analysis
manner with consideration of computational errors.
[0045] Referring back to FIG. 8, in S184, the position
determining unit 144 calculates a viewing distance and
a viewing angle of a viewer using the polarized glasses
170, based on data on the position of the polarized glass-
es 170 calculated in S182. Then, the guide message gen-
erator 146 determines whether the calculated viewing
distance is greater than an optimal viewing distance
stored in the flash memory 152, and whether the calcu-
lated viewing angle is within an optimal viewing angle
stored in the flash memory 152 (S186). If it is determined
in S186 that the viewing distance and the viewing angle
are within an optimal range, the processes of FIG. 8 are
ended. On the other hand, if it is determined in S186 that
the viewing distance and the viewing angle are not within
an optimal range, the guide message generator 146 gen-
erates a guide message for advising the viewer to change
the viewing position, and then provides the guide mes-
sage to the OSD generator 124 so that the guide mes-
sage can be displayed on an OSD.
[0046] For instance, if the viewing distance is nearer
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than an optimal viewing distance, a guide message such
as "Please move away for optimal 3D effect" may be
displayed. If the viewing angle is out of an optimal range,
a guide message such as "Please move closer for optimal
3D effect" may be displayed.
[0047] FIG. 10 is a block diagram of a TV receiver sys-
tem according to a second embodiment of the present
disclosure. The TV receiver system of FIG. 10 is provided
with a TV receiver 200 and polarized glasses 270. The
TV receiver 200 is configured to receive a 3D broadcast-
ing signal through terrestrial airwaves or a cable TV net-
work, and to display a 3D image corresponding to the 3D
broadcasting signal in a stereoscopic manner. A polar-
izing filter having polarizing directions different from each
other by 90° is attached to a display panel of the TV re-
ceiver 200, thereby polarizing a left image and a right
image in different directions. The polarized glasses 270
are provided with a polarized pattern in the same manner
as that of the polarizing filter of the display panel. This
may allow only a left image to be input to a viewer’s left
eye, and may allow only a right image to be input to a
viewer’s right eye.
[0048] Differently from that the TV receiver 100 of FIG.
3 is provided with the image sensors 132 and 134, the
TV receiver 200 of this embodiment is provided with four
ultrasonic receivers 232-238. As shown in FIG. 11, the
first to fourth ultrasonic receivers 232-238 are installed
near four corners of a front surface of a frame which ac-
commodates an LC panel therein. The first to fourth ul-
trasonic receivers 232-238 are configured to receive ul-
trasonic signals transmitted from the polarized glasses
270. The first to fourth ultrasonic receivers 232-238 are
configured to restore a pulse string included in the ultra-
sonic signals, and to provide the pulse string to a system
controller 240 so that the system controller 240 can de-
termine a position of the polarized glasses 270 by the
pulse string.
[0049] FIG. 12 is a block diagram of each of the ultra-
sonic receivers 232-238. Each ultrasonic receiver in-
cludes a ultrasonic sensor 260, a band-pass filter 260,
an amplifier 264 and a comparator 266. The ultrasonic
sensor 260 is configured to convert a ultrasonic signal
into an electric reception signal. The band-pass filter 260
is configured to perform band-pass filtering with respect
to an electric reception signal, and the amplifier 264 is
configured to amplify a filtered signal. And, the compa-
rator 266 is configured to output a pulse string by com-
paring an amplified signal with a reference voltage.
[0050] An ultrasonic transmitter 272 is disposed at one
side of the polarized glasses 270. FIG. 13 is a view show-
ing one embodiment of the ultrasonic transmitter 272.
Referring to FIG. 13, the ultrasonic transmitter 272 in-
cludes a microcontroller 274, an oscillator 276, am am-
plifier 278 and a transmitter 279. The micro controller 274
is configured to generate a pulse string periodically or
non-periodically. The oscillator 276 is configured to gen-
erate a high-frequency signal according to a pulse string
generated from the micro controller 274. The amplifier

278 is configured to amplify a high-frequency signal gen-
erated from the oscillator 276. And, the transmitter 279
is configured to convert an amplified signal into an ultra-
sonic signal.
[0051] FIG. 14 is a flowchart showing processes of no-
tifying a viewing range in the TV receiver system of FIG.
10.
[0052] Firstly, the first to fourth ultrasonic receivers
232-238 disposed on a front surface of a display unit 130
receive ultrasonic signals transmitted from the ultrasonic
transmitter 272 of the polarized glasses 270, and convert
the received ultrasonic signals into an electric pulse string
(S280). One example of the pulse string received by the
first to fourth ultrasonic receivers 232-238 is shown in
FIG. 15. Referring to FIG. 15, signal 1 indicates a signal
received by the ultrasonic receiver 232, signal 2 indicates
a signal received by the ultrasonic receiver 234, signal 3
indicates a signal received by the ultrasonic receiver 236,
and signal 4 indicates a signal received by the ultrasonic
receiver 238.
[0053] In S282, the position determining unit 244 of the
system controller 240 calculates a delayed time of each
received signal. As shown in FIG. 15, the delayed time
is preferably calculated based on a firstly-received signal.
In FIG. 15, first delayed time (ΔT1) indicates a difference
of reception times between the signal 2 and the signal 1,
second delayed time (ΔT2) indicates a difference of re-
ception times between the signal 2 and the signal 3, and
third delayed time (ΔT3) indicates a difference of recep-
tion times between the signal 2 and the signal 4. In S284,
the position determining unit 244 compensates for the
delayed times (ΔT1, ΔT2, ΔT3), by deducting a predeter-
mined delayed time inside the TV receiver stored in the
flash memory 252, from the delayed times. Then, the
position determining unit 244 calculates distance differ-
ences between the first to fourth ultrasonic receivers
232-238 and the ultrasonic transmitter 272 of the polar-
ized glasses 270. Each distance difference may be cal-
culated as follows. 

[0054] Here, ’t’ indicates an indoor temperature. The
position determining unit 244 calculates a one-way dis-
tance difference by dividing each distance difference by
two, thereby determining a position of the polarized
glasses 270.
[0055] In S286, the position determining unit 244 cal-
culates a viewing distance and a viewing angle of a view-
er using the polarized glasses 270, based on data on the
position of the polarized glasses 270 determined in S284.
Then, the guide message generator 146 determines
whether the calculated viewing distance is greater than
an optimal viewing distance stored in the flash memory
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252, and whether the calculated viewing angle is within
an optimal viewing angle stored in the flash memory 252
(S288). If it is determined in S288 that the viewing dis-
tance and the viewing angle are within an optimal range,
the processes of FIG. 14 are ended. On the other hand,
if it is determined in S288 that the viewing distance and
the viewing angle are not within an optimal range, the
guide message generator 146 generates a guide mes-
sage for advising the viewer to change the viewing posi-
tion, and then provides the guide message to the OSD
generator 124 so that the guide message can be dis-
played on an OSD (S290).
[0056] FIG. 16 is a block diagram of a TV receiver sys-
tem according to a third embodiment of the present dis-
closure. The TV receiver system of FIG. 16 is provided
with a TV receiver 300 and polarized glasses 370. The
TV receiver 300 is configured to receive a 3D broadcast-
ing signal through a terrestrial wave or a cable TV net-
work, and to display a 3D image corresponding to the 3D
broadcasting signal in a stereoscopic manner. A polar-
izing filter having polarizing directions different from each
other by 90° is attached to a display panel of the TV re-
ceiver 300, thereby polarizing a left image and a right
image to different directions. The polarized glasses 370
are provided with a polarization pattern in the same man-
ner as the polarizing filter of the display panel. This may
allow only a left image to be input to a viewer’s left eye,
and may allow only a right image to be input to a viewer’s
right eye.
[0057] The TV receiver 300 of this embodiment is pro-
vided with an ultrasonic transmitter 332, and three ultra-
sonic receivers 334-338. As shown in FIG. 17, in a pre-
ferred embodiment, the ultrasonic transmitter 332 and
the three ultrasonic receivers 334-338 are installed near
four corners of a front surface of a frame which accom-
modates an LC panel therein. The ultrasonic transmitter
332 is configured to transmit a ultrasonic signal, and the
first to third ultrasonic receivers 334-338 are configured
to receive ultrasonic signals transmitted from the ultra-
sonic transmitter 332 and relayed by the polarized glass-
es 370. The ultrasonic receivers 334-338 are configured
to restore a pulse string included in the ultrasonic signals,
and to provide the pulse string to a system controller 340
so that the system controller 340 can determine a position
of the polarized glasses 370 by the pulse string. The ul-
trasonic transmitter 332 may have a similar configuration
to that of FIG. 13, and each of the ultrasonic receivers
334-338 may have a similar configuration to that of FIG.
12.
[0058] An ultrasonic repeater 372 is disposed at one
side of the polarized glasses 370. FIG. 18 is a view show-
ing one embodiment of the ultrasonic repeater 372. Re-
ferring to FIG. 18, the ultrasonic repeater 372 includes a
receiving sensor 374, an amplifier 376 and a transmitter
378. The receiving sensor 374 is configured to receive a
ultrasonic signal, and to convert the received ultrasonic
signal into an electric reception signal. The amplifier 376
is configured to amplify an electric reception signal, and

the transmitter 378 is configured to convert an amplified
signal into a ultrasonic signal to transmit the ultrasonic
signal to the TV receiver 300.
[0059] FIG. 19 is a flowchart showing processes of no-
tifying a viewing range in the TV receiver system of FIG.
16.
[0060] Firstly, a position determining unit 344 of the
system controller 340 transmits ultrasonic signals from
a front surface of the ultrasonic transmitter 332 periodi-
cally or non-periodically (S380). The transmitted ultra-
sonic signals are received by the ultrasonic repeater 372
of the polarized glasses 370, and then are re-transmitted
to the TV receiver 300. The first to third ultrasonic receiv-
ers 334-338 disposed on a front surface of a display unit
130 of the TV receiver 300 receive the ultrasonic signals
re-transmitted from the ultrasonic repeater 372 of the po-
larized glasses 370, and convert the received ultrasonic
signals into an electric pulse string (S382).
[0061] In S384, the position determining unit 344 of the
system controller 340 calculates a return time taken for
each transmitted ultrasonic signal to be received. As
shown in FIG. 20, the return time corresponds to a dif-
ference between a transmission time when a signal has
been transmitted from the ultrasonic transmitter 332, and
a reception time when the signal has been received by
each ultrasonic receiver 334-338. In S386, the position
determining unit 344 compensates for return times (ΔT4,
ΔT5, ΔT6), by deducting a delayed time inside the TV
receiver 300 and the polarized glasses 370 stored in a
flash memory 352, from the calculated return times (ΔT4,
ΔT5, ΔT6). Then, the position determining unit 344 cal-
culates one-way transmission times by dividing the com-
pensated return times (ΔT4’, ΔT5’, ΔT6’) by two. The po-
sition determining unit 344 calculates a distance between
each ultrasonic receiver 334, 336 and 338 and the po-
larized glasses 370. Then, the position determining unit
344 determines a position of the polarized glasses 370.
[0062] In S388, the position determining unit 344 cal-
culates a viewing distance and a viewing angle of a view-
er using the polarized glasses 370, based on data on the
position of the polarized glasses 370 determined in S384.
Then, the guide message generator 146 determines
whether the calculated viewing distance is greater than
an optimal viewing distance stored in the flash memory
352, and whether the calculated viewing angle is within
an optimal viewing angle stored in the flash memory 352
(S390). If it is determined in S390 that the viewing dis-
tance and the viewing angle are within an optimal range,
the processes of FIG. 19 are ended. On the other hand,
if it is determined that the viewing distance and the view-
ing angle are not within an optimal range, the guide mes-
sage generator 146 generates a guide message for ad-
vising the viewer to change the viewing position, and then
provides the guide message to the OSD generator 124
so that the guide message can be displayed on an OSD
(S392).
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[Industrial Applicability]

[0063] Various concepts described in the present dis-
closure may be applied to a 3D TV receiver that employs
polarized glasses. However, the present disclosure is not
limited to this, but may be also applied to other types of
stereoscopic 3D TV receiver systems. Furthermore, the
present disclosure may be applied to a stereoscopic 3D
display system and the like.

Claims

1. A viewing range notification method for use with a
three-dimensional (3D) TV receiver (300), the meth-
od comprising:

determining whether a viewing distance of a
viewer is greater than or less than a particular
distance, and whether a viewing angle of the
viewer is within a particular angular range; and
providing a guide message to allow the viewer
to change his viewing position if the viewing dis-
tance is determined to be greater than or less
than the particular distance, or if the determined
viewing angle is out of the particular angular
range;
characterized in that the step of determining
comprises:

transmitting, by an ultrasonic transmitter
(332) of the TV receiver (300), source ultra-
sonic signals;
receiving, via a plurality of ultrasonic receiv-
ers (334-338), ultrasonic signals that are
sent from an ultrasonic repeater (372) of TV
receiver glasses (370) of the viewer upon
receiving the source ultrasonic signals;
calculating signal return times of the ultra-
sonic signals;
determining a position of the viewer based
on the calculated signal return times; and
calculating the viewing distance and the
viewing angle.

2. A system comprising:

TV receiver glasses (370);
a television (TV) signal receiver (300), compris-
ing:

a signal receiving unit (110) configured to
restore image signals after receiving broad-
cast signals;

a controller (140) comprising:

a viewing range determining means (144)

configured to determine a viewing distance
of the viewer and the viewing angle of the
viewer; and
a memory (152) configured to store therein
a reference distance value and a reference
angular range value,
wherein the controller (140) is configured to
determine whether the viewing distance is
farther than or nearer than the reference dis-
tance value, and whether the viewing angle
is within the reference angular range value;
a message screen generator (146) config-
ured to generate a guide message screen
that allows the user to change his viewing
position, if the viewing distance is farther
than or nearer than the predetermined dis-
tance, or if the viewing angle is out of the
predetermined angular range; and
a signal coupling unit configured to couple
an output of the guide message screen to
an output of the image signals;

characterized in that:

the TV receiver glasses (370) comprise an
ultrasonic repeater and are configured to re-
transmit source ultrasonic signals; and

the TV signal receiver (300) further comprises:

an ultrasonic transmitter (332):

a plurality of ultrasonic receivers
(334-338) configured to receive ultra-
sonic signals re-transmitted from the
TV receiver glasses (370),
wherein the viewing range determining
means (144) is configured to determine
the user’s position based on return
times of the ultrasonic signals received
by the plurality of ultrasonic receivers
(334-338) to calculate the viewing dis-
tance and the viewing angle.

Patentansprüche

1. Betrachtungsbereich-Benachrichtigungsverfahren
zur Verwendung mit einem dreidimensionalen (3D)
TV-Empfänger (300), wobei das Verfahren umfasst:

Ermitteln, ob eine Betrachtungsentfernung ei-
nes Betrachters größer oder kleiner ist als eine
bestimmte Entfernung und ob ein Betrachtungs-
winkel des Betrachters innerhalb eines be-
stimmten Winkelbereichs liegt, und
Bereitstellen einer Führungsnachricht, um dem
Benutzer einen Wechsel seiner Betrachtungs-
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position zu ermöglichen, falls die Betrachtungs-
entfernung als größer oder kleiner als die be-
stimmte Entfernung festgestellt wird oder falls
der ermittelte Betrachtungswinkel außerhalb
des bestimmten Winkelbereichs liegt,
dadurch gekennzeichnet, dass der Schritt des
Ermittelns umfasst:

Übertragen von Ultraschall-Quellensigna-
len mittels eines Ultraschallsenders (332)
des TV-Empfängers (300),
Empfangen von Ultraschallsignalen, wel-
che von einem Ultraschall-Regenerator
(372) von TV-Empfängergläsern (370) des
Betrachters bei Empfang der Ultraschall-
Quellensignale gesendet werden, über eine
Mehrzahl Ultraschall-Empfänger (334-
338),
Berechnen von Signalrücklaufzeiten der Ul-
traschallsignale,
Ermitteln einer Position des Betrachters auf
Grundlage der berechneten Signalrücklauf-
zeiten, und
Berechnen der Betrachtungsentfernung
und des Betrachtungswinkels.

2. System umfassend:

TV-Empfängergläser (370),
einen Televisions- (TV) -signalempfänger (300)
mit:

einer Signalempfangseinheit (110), welche
dazu eingerichtet ist, Bildsignale nach ei-
nem Empfang von Rundfunksignalen wie-
derherzustellen,
einem Controller (140), welcher ein Be-
trachtungsbereich-Ermittlungsmittel (144)
umfasst, welches dazu eingerichtet ist, eine
Betrachtungsentfernung des Betrachters
und den Betrachtungswinkel des Betrach-
ters zu ermitteln, und
einem Speicher (152), welcher dazu einge-
richtet ist, darin einen Referenzentfer-
nungswert sowie einen Referenzwinkelbe-
reichswert zu speichern,
wobei der Controller (140) zur Ermittlung
eingerichtet ist, ob die Betrachtungsentfer-
nung weiter oder näher als der Referenz-
entfernungswert ist und ob der Betrach-
tungswinkel innerhalb des Referenzwinkel-
bereichswerts liegt,
einem Nachrichtenfeldgenerator (146),
welcher dazu eingerichtet ist, ein Führungs-
nachrichtenfeld zu generieren, welches
dem Benutzer einen Wechsel seiner Be-
trachtungsposition erlaubt, falls die Be-
trachtungsentfernung weiter oder näher ist

als die vorbestimmte Entfernung oder falls
der Betrachtungswinkel außerhalb des vor-
bestimmten Winkelbereichs liegt, und
einer Signalkopplungseinheit, welche dazu
eingerichtet ist, eine Ausgabe des Füh-
rungsnachrichtenfelds an eine Ausgabe der
Bildsignale zu koppeln,

dadurch gekennzeichnet, dass die TV-Emp-
fängergläser (370) einen Ultraschall-Regenera-
tor umfassen und zur Weiterübertragung von Ul-
traschall-Quellensignalen eingerichtet sind und
dass der TV-Signalempfänger (300) ferner um-
fasst:

einen Ultraschall-Sender (332),
eine Mehrzahl Ultraschall-Empfänger
(334-338), welche dazu eingerichtet sind,
Ultraschallsignale zu empfangen, die von
den TV-Empfängergläsern (370) weiterge-
sendet werden,
wobei das Betrachtungsbereich-Ermitt-
lungsmittel (144) dazu eingerichtet ist, die
Nutzerposition auf Grundlage von Rück-
laufzeiten der mittels der Mehrzahl Ultra-
schall-Empfänger (334-338) empfangenen
Ultraschallsignale zu ermitteln, um die Be-
trachtungsentfernung und den Betrach-
tungswinkel zu berechnen.

Revendications

1. Procédé de notification de champ de vision destiné
à une utilisation avec un récepteur TV (300) tridi-
mensionnel (3D), le procédé comprenant :

la détermination si une distance de vue d’un
spectateur est supérieure ou inférieure à une
distance particulière, et si un angle de vue du
spectateur est à l’intérieur d’une plage angulaire
particulière ; et
la délivrance d’un message de guidage pour
permettre au spectateur de changer sa position
de visionnement si la distance de vue est déter-
minée être supérieure ou inférieure à la distance
particulière, ou si l’angle de vue déterminé est
hors de la plage angulaire particulière ;
caractérisé en ce que l’étape de détermination
comprend :

la transmission, par un émetteur (332) d’ul-
trasons du récepteur TV (300), de signaux
ultrasonores source ;
la réception, par l’intermédiaire d’une plu-
ralité de récepteurs (334-338) d’ultrasons,
de signaux ultrasonores qui sont envoyés
d’un répéteur (372) d’ultrasons de lunettes
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(370) pour récepteur TV du spectateur à la
réception des signaux ultrasonores
source ;
le calcul de temps de retour de signaux des
signaux ultrasonores ;
la détermination d’une position du specta-
teur sur la base des temps de retour de si-
gnaux calculés ; et
le calcul de la distance de vue et de l’angle
de vue.

2. Système comprenant :

des lunettes (370) pour récepteur TV ;
un récepteur (300) de signaux de télévision
(TV), comprenant :

une unité (110) de réception de signaux
configurée pour restaurer des signaux
d’images après réception de signaux de
diffusion ;
un contrôleur (140) comprenant :

un moyen (144) de détermination de
champ de vision configurée pour déter-
miner une distance de vue du specta-
teur et l’angle de vue du spectateur ; et
une mémoire (152) configurée pour
stocker dans celle-ci une valeur de dis-
tance de référence et une valeur de pla-
ge angulaire de référence,
dans lequel le contrôleur (140) est con-
figuré pour déterminer si la distance de
vue est plus éloignée ou plus proche
que la valeur de distance de référence,
et si l’angle de vue est à l’intérieur de
la valeur de plage angulaire de
référence ;
un générateur (146) d’écran de messa-
ge configuré pour générer un écran de
message de guidage qui permet à l’uti-
lisateur de changer sa position de vi-
sionnement, si la distance de vue est
plus éloignée ou plus proche que la dis-
tance prédéterminée, ou si l’angle de
vue est hors de la plage angulaire
prédéterminée ; et
une unité de couplage de signaux con-
figurée pour coupler une sortie de
l’écran de message de guidage à une
sortie des signaux d’images ;

caractérisé en ce que :

les lunettes (370) pour récepteur TV com-
prennent un répéteur d’ultrasons et sont
configurées pour retransmettre des signaux
ultrasonores source ; et

le récepteur (300) de signaux TV comprend
en outre :

un émetteur (332) d’ultrasons ;
une pluralité de récepteurs (334-338)
d’ultrasons configurés pour recevoir
des signaux ultrasonores retransmis
des lunettes (370) pour récepteur TV,

dans lequel le moyen (144) de détermina-
tion de champ de vision est configuré pour
déterminer la position de l’utilisateur sur la
base de temps de retour des signaux ultra-
sonores reçus par la pluralité de récepteurs
(334-338) d’ultrasons pour calculer la dis-
tance de vue et l’angle de vue.
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