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(57) ABSTRACT

A display apparatus is provided, which includes a motion
recognition unit which recognizes a motion of an object that
is located outside the display device, and a control unit which,
when the motion of the object is recognized, determines a
change amount that varies according to a motion speed or a
motion distance of the object, and performs an operation
which corresponds to the motion of the object according to
the change amount. Accordingly, channel change or page
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DISPLAY APPARATUS CONTROLLED BY
MOTION AND MOTION CONTROL METHOD
THEREOF

PRIORITY

[0001] This application claims priority from Korean Patent
Application No. 10-2011-0001526, filed on Jan. 6, 2011, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] 1. Field

[0003] Aspects of the exemplary embodiments of the
present disclosure relates to a display apparatus and a motion
control method thereof, and more particularly to a display
apparatus and a motion control method thereof, which can
differently control operation performance.

[0004] 2. Description of the Related Art

[0005] With the development of electronic technology,
various kinds of electronic appliances have been newly devel-
oped and released. The newest products adopt the newest
technologies so that a user can use the corresponding prod-
ucts more conveniently and effectively. Examples of such
technologies may include motion recognition technology,
voice recognition technology, and the like.

[0006] Among them, the motion recognition technology
means technology capable of sensing a user’s motion using a
motion sensor and the like and using the result of the motion
sensing.

[0007] A user can conveniently use such motion recogni-
tion technologies. However, if a motion or voice command is
not accurately input, an unintended function may be per-
formed or a command input itself may not be made. As a
consequence, a user may need to repeat such a command
input several times with inconvenience.

[0008] Accordingly, it is preferable for a user to set a
motion that the user does not frequently make in ordinary
times or a motion having high discrimination as a command
rather than a motion that the user knowingly or unknowingly
makes frequently.

[0009] On the other hand, a display device displays menus,
which can be controlled in a predetermined unit (for example,
one by one), such as channel change, volume control, page
shift, other attribute change, and the like. In order to control
plural units of such a menu at the same time, it is required to
make the corresponding motion plural times to cause incon-
venience in use.

[0010] For example, in the case of the channel change, if a
user moves a user’s hand in one direction in front of the
display device, the channel is changed according to the move-
ment direction to select the next channel. Typically, the chan-
nel change may be made in one channel unit. That is, if a user
takes a motion in which a user moves a user’s hand to the left
while viewing a broadcast on channel number 10, channel
number 11 is selected and a broadcast on channel number 11
is displayed. Accordingly, in the case where a user intends to
select channel number 50 while viewing a broadcast on chan-
nel number 10, it is required for the user to take the same
motion forty times to cause inconvenience in use.

[0011] As described above, if the total number of channels
is large or content has a large number of pages, a user will
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need to take a large number of motions to receive a desired
service using motion recognition technology, and the user
may easily feel arm fatigue.

SUMMARY

[0012] The present disclosure has been made to address at
least the above problems and/or disadvantages and to provide
at least the advantages described below. Accordingly, an
aspect of the present disclosure provides a display apparatus
and a motion control method thereof, which can control an
operation performance unit.

[0013] Anexemplary embodiment ofthe present disclosure
provides a display apparatus, which includes a motion recog-
nition unit recognizing a motion of an object that is located
outside the display device; and a control unit performing an
operation which corresponds to the motion of the object as
much as a change amount that is differently determined
according to a motion speed or a motion distance of the object
when the motion of the object is recognized.

[0014] The display apparatus according to an exemplary
embodiment of the present disclosure may further include a
tuner unit selecting a broadcasting channel; and a signal pro-
cessing unit processing a broadcasting signal that is received
through the broadcasting channel selected by the tuner unit
and an output unit outputting the broadcasting signal that is
processed at the signal processing unit; wherein if a first
motion that instructs a broadcasting channel change is recog-
nized, the control unit controls the tuner unit to change and
select the broadcasting channel in a motion direction of the
first motion as much as the change amount that is diftferently
determined according to the motion speed or the motion
distance of the first motion.

[0015] On the other hand, the control unit may change the
broadcasting channel by a first change amount if the motion
speed or the motion distance is equal to or higher than a
predetermined threshold value, while the control unit may
change the broadcasting channel by a second change amount
that is smaller than the first change amount if the motion
speed or the motion distance is lower than the threshold value.
[0016] Also, the control unit may control the change
amount so that the change amount is increased gradually or by
stages in proportion to the motion speed or the motion dis-
tance.

[0017] In another exemplary embodiment of the present
disclosure, the display apparatus may further include an out-
put unit displaying content that includes a plurality of pages.
Here, if a second motion that instructs a page shift is recog-
nized, the control unit controls the output unit to shift the page
in a motion direction of the second motion as much as the
change amount that is differently determined in proportion to
the motion speed or the motion distance of the second motion.
[0018] Also, the control unit may shift the content page by
a first change amount if the motion speed or the motion
distance is equal to or higher than the threshold value, while
the control unit may shift the content page by a second change
amount that is smaller than the first change amount if the
motion speed or the motion distance is lower than the thresh-
old value.

[0019] Also, the control unit may control the change
amount so that the change amount is increased gradually or by
stages in proportion to the motion speed or the motion dis-
tance.

[0020] Anexemplary embodiment ofthe present disclosure
provides a motion control method of a display apparatus,
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which includes recognizing a motion of an object that is
located outside the display device; determining a change
amount according to a motion speed or a motion distance of
the object; and performing an operation which corresponds to
the motion of the object as much as the change amount.
[0021] The motion control method according to an exem-
plary embodiment of the present disclosure may further
include selecting a broadcasting channel and outputting
broadcasting data; wherein if the recognized motion is a first
motion for instructing a broadcasting channel change, the
performing step changes and selects the broadcasting channel
in a motion direction of the first motion as much as the change
amount that is differently determined according to dimension
of'the motion speed or the motion distance of the first motion.
[0022] On the other hand, the performing step may change
the broadcasting channel by a first change amount if the
motion speed or the motion distance is equal to or higher than
a predetermined threshold value, while the performing step
may change the broadcasting channel by a second change
amount that is smaller than the first change amount if the
motion speed or the motion distance is lower than the thresh-
old value.

[0023] The step of determining the change amount may
control the change amount so that the change amount is
increased gradually or by stages in proportion to the motion
speed or the motion distance.

[0024] On the other hand, the motion control method
according to an exemplary embodiment of the present disclo-
sure may further include displaying content that includes a
plurality of pages. Here, if the recognized motion is a second
motion for instructing a page shift, the performing step shifts
the page in a motion direction of the second motion as much
as the change amount that is controlled in proportion to the
motion speed or the motion distance of the second motion.
[0025] Also, the performing step may shift the content page
by a first change amount if the motion speed or the motion
distance is equal to or higher than the threshold value, while
the performing step may shift the content page by a second
change amount that is smaller than the first change amount if
the motion speed or the motion distance is lower than the
threshold value.

[0026] Also, the step of determining change amount may
control the change amount so that the change amount is
increased gradually or by stages in proportion to the motion
speed or the motion distance.

[0027] According to various exemplary embodiments of
the present disclosure, a user can perform motion control in
different operation performance units by taking a motion as
making attributes such as a motion speed and a motion dis-
tance different.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and/or other aspects of the present dis-
closure will be more apparent by describing certain exem-
plary embodiments with reference to the accompanying
drawings, in which:

[0029] FIG.1isablock diagram illustrating a configuration
of a display apparatus according to an exemplary embodi-
ment of the present disclosure;

[0030] FIG. 2 is a block diagram illustrating a detailed
configuration of a display apparatus according to various
exemplary embodiments of the present disclosure;

[0031] FIG. 3 is a diagram illustrating a process of calcu-
lating a motion speed of a moving motion;
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[0032] FIG. 4 is a diagram illustrating a process of calcu-
lating a motion speed of a swing motion;

[0033] FIG. 5is a diagram illustrating a process of making
the operation performance different by changing a motion
distance;

[0034] FIG. 6 is a diagram illustrating a push motion for
starting a motion recognition mode;

[0035] FIGS. 7 and 8 are diagrams illustrating various
examples of a finish motion for finishing a motion recognition
mode; and

[0036] FIGS. 9 and 10 are flowcharts illustrating a motion
control method of a display device according to various
exemplary embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0037] Hereinafter, exemplary embodiments of the present
disclosure are described in detail with reference to the accom-
panying drawings. However, the present disclosure is not
restricted or limited to such exemplary embodiments. For
reference, in explaining the present disclosure, well-known
functions or constructions will not be described in detail so as
to avoid obscuring the description with unnecessary detail.
[0038] FIG. 1is a block diagram illustrating the configura-
tion of a display apparatus according to an exemplary
embodiment of the present disclosure. The display apparatus
may be implemented as a TV, a portable phone, a monitor, a
notebook PC, an electronic frame, an electronic book, a PDA,
navigation, and the like.

[0039] Referring to FIG. 1, the display device 100 includes
a motion recognition unit 110 and a control unit 120.

[0040] The motion recognition unit 110 includes at least
one processor and is configured to recognize a motion of an
object that is located outside the display device 100. Specifi-
cally, the motion recognition unit 110 senses the motion of a
user who intends to use the display apparatus 100 and recog-
nizes what motion has been taken.

[0041] For this, the motion recognition unit 110 may
include a photographing means such as a camera. The motion
recognition unit 110 photographs a user or the like who is
present within a photographing range of the photographing
means, recognizes what motion the user has taken by analyz-
ing the photographed image data, and provides the result of
the photographing to the control unit 120.

[0042] The control unit 120 includes at least one processor
and performs an operation that corresponds to the motion
recognized by the motion recognition unit 110. Here, the
operation performed by the control unit 120 may be power
on/off of the display apparatus 100, execution of various
kinds of functions provided by the display apparatus 100,
attribution control, and the like.

[0043] In particular, the control unit 120 may perform an
operation, which is controlled in a predetermined unit or
increment, such as a channel, volume, menu for setting vari-
ous kinds of attributes, page shift, or the like. In performing
such an operation, the control unit 120 may apply the size of
the operation performance unit or increment differently in
consideration of the characteristics of a user’s motion.
[0044] Specifically, various values, such as a motion speed,
a motion distance, motion strength, a type of object that takes
amotion, the size of an object, and the like, may be considered
as the characteristics of the motion. The control unit 120
controls the size of the performance unit or increment difter-
ently in accordance with the degree of change of the charac-
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teristics. That is, the control unit determines the change
amount based on the degree of change of the motion charac-
teristics, and performs an operation corresponding to the
determined change amount.

[0045] As a first example, the control unit may determine
the change amount by stages by comparing the motion speed
or the motion distance with a threshold value. Specifically,
explanation will be made in consideration of a case where a
motion that instructs the channel change is recognized.
[0046] Inthis case, the control unit 120 compares the speed
of the motion that instructs the channel change with a prede-
termined threshold value, that is, the threshold speed. As a
result, if the motion speed is equal to or higher than the
threshold value, the control unit 120 performs the channel
change in plural channel units. For convenience in explana-
tion, it is assumed that the change amount when the motion
speed is equal to or higher than the threshold value is a first
change amount. The first change amount may be set as a
stored default or set and adjusted by user input. For example,
the channel number of 5 or 10 may be used as the first change
amount. That is, if a user, who is viewing a broadcast of
channel number 20, rapidly swings a hand from right to left in
a state where the channel number of 10 is determined as the
first change amount, the channel change is made in the direc-
tion, and the channel is immediately changed to channel
number 30. The number of channel change units may not be
limited to 10, but may be changed. That is, the number of
channel change units may be 5 or 20.

[0047] On the other hand, if the motion speed is lower than
the predetermined threshold value, the control unit performs
the channel change as much as a second change amount. The
second change amount may also be set as a stored default or
set and adjusted by user input, and it is general to perform the
channel change in one channel unit in the same manner as the
existing channel change.

[0048] On the other hand, a minimum threshold value for
filtering a meaningless motion may be set and used. That is, if
the motion is made at a speed that is lower than a first thresh-
old value that is the minimum threshold value, the motion is
disregarded, and no operation is performed. If the motion is
made at a speed that is equal to or higher than the first thresh-
old value and is smaller than a second threshold value, the
channel is changed one by one. By contrast, if the motion is
made at a speed that is higher than the second threshold value,
the channel is changed by a predetermined number of units,
for example, 5, 10, or 20 at a time.

[0049] Also, the motion control may be performed using a
plurality of threshold values that includes threshold values
that are higher than the second threshold value (e.g., a third
threshold value, etc.). Inthis case, the channel change amount
may be changed according to the motion speed range. That is,
if the motion is performed at a speed that is equal to or higher
than the second threshold value and is smaller than a third
threshold value, the channel change amount may be set to 5,
if the motion is performed at a speed that is equal to or higher
than the third threshold value and is lower than a fourth
threshold value, the channel change amount may be set to 10,
and if the motion is performed at a speed that is equal to or
higher than the fourth threshold value, the channel change
amount may be set to 20. Accordingly, channel change
amount may be determined by a comparison result with vari-
ous threshold values.

[0050] In addition to the channel change, the threshold
values may be applied to a page shift in a similar manner. That
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is, if the motion that instructs the page shift is performed at a
speed that is lower than a threshold value, that is, a threshold
speed in a state where a user is viewing content that includes
a plurality of pages, the page shift may be performed in a
predetermined page unit, for example, of one page unit.
[0051] On the other hand, in a similar manner as described
above, a minimum threshold value may be used to filter a
meaningless motion. Also, a plurality of threshold values may
be applied to control the change amount of the page shift in
multi-stages. For example, if the motion is performed at a
speed that is equal to or higher than the first threshold value
and is lower than a second threshold value, the page shift may
be performed in one page unit, and if the motion is performed
at a speed that is equal to or higher than the second threshold
value and is lower than a third threshold value, the page shift
may be performed in 5 page units. Also, if the motion is
performed at a speed that is equal to or higher than the third
threshold value and is lower than a fourth threshold value, the
page shift may be performed in 10 page units, and if the
motion is performed at a speed that is equal to or higher than
the fourth threshold value, the page shift may be performed in
20 page units.

[0052] Inthe description, for convenience in explanation, a
motion for channel change is called a first motion, and a
motion for page shift is called a second motion according to
an exemplary embodiment.

[0053] According to a second exemplary embodiment, the
change amount may be gradually changed according to the
motion speed or the motion distance.

[0054] Forexample, in the case ofthe channel change, if the
motion that instructs the channel change is performed below
a reference speed, the control unit 120 performs the channel
change in one channel unit. By contrast, if the motion that
instructs the channel change becomes faster than the refer-
ence speed, the change amount is gradually increased in
proportion to a difference between the speeds. That is, the
change amount becomes in linear proportion to the level of
the speed, and the channel change operation may be per-
formed in two to n channel units.

[0055] Inthe case of the page shift, the change amount may
be determined in the same manner. That is, if the speed is
normal, the page shift is performed in one page unit, if the
speed is a little bit fast, the page shift is performed in two page
units, and if the speed gets faster, the page shift may be
performed by 3,4, 5, . . . n page units.

[0056] On the other hand, although the channel change and
the page shift have been exemplified as described above, it is
also possible that the operation is performed in different
change amounts based on the motion speed or the motion
distance in controlling output attributes, such as volume,
luminance, sharpness, color balance, and the like.

[0057] FIG. 2 is a block diagram illustrating the detailed
configuration of a display apparatus according to various
exemplary embodiments of the present disclosure. Referring
to FIG. 2, the display apparatus includes a tuner unit 130, a
signal processing unit 140, an output unit 150, an input unit
160, a storage unit 170, and the like, in addition to the motion
recognition unit 110 and the control unit 120.

[0058] The tuner unit 130 selects a broadcasting signal
channel, receives a corresponding broadcasting signal, and
provides a received broadcasting signal to the signal process-
ing unit 140 through down-converting.

[0059] The signal processing unit 140 performs signal pro-
cessing, such as encoding, equalizing, decoding, scaling, and
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the like, with respect to a signal provided from the tuner unit
130 to provide the processed signal to the output unit 150.
[0060] The outputunit 150 is configured to output an image
signal and a voice signal processed by the signal processing
unit 140 using output elements such as a display unit, a
speaker, and the like.

[0061] The input unit 160 is configured to receive a user
selection signal according to operations of keys provided in a
main body of the electronic appliance 100 or keys provided in
an external remote controller. Specifically, the input unit 160
may include a keypad and an IR signal reception lamp.
[0062] The storage unit 170 is configured to store various
kinds of programs used in the display apparatus or data.
Specifically, the storage unit 170 may store information on
various kinds of motions set for the motion control and opera-
tions that match the motions, respectively.

[0063] For example, in the storage unit 170, the following
database may be stored.

TABLE 1

Motion Operation

Push motion
Finish motion
Moving motion

Motion recognition mode start
Motion recognition mode finish
Cursor or focus movement

Swing motion Page or channel change

Shake motion Upper page or previous page shift
Hold Selection

[0064] InTable 1, the push motion means an operation that
auser who is located in front of the display device 100 pushes
a hand in the direction of the display device 100. If the push
motion is recognized, the control unit 120 recognizes the
following motions that are performed thereafter, and per-
forms corresponding operations.

[0065] The finish motion means a motion for finishing a
motion recognition mode. The finish motion may be diversely
determined. As an example, if an object is a user’s palm of the
hand, a motion that the object comes in contact with the user’s
body or another object may be the finish motion so that the
palm of the hand is not recognized any further. This will be
described later together with the drawings.

[0066] The moving motion means a motion to move an
object such as the palm of the hand in one direction. If the
moving motion is performed, the control unit 120 moves a
cursor or a menu focus state according to the direction and
speed of the moving object.

[0067] The swing motion means a motion to swing a hand,
which is held out in the direction of the display apparatus 100,
in one direction. The control unit 120 changes the current
page or the current channel to the next page or the next
channel.

[0068] The shake motion means a motion to shake a hand
held out in the direction of the display apparatus 100. In other
words, it is also called a wave motion. If the shake motion is
recognized, the control unit 120 may shift the currently dis-
played page to the previous page or to the previous broad-
casting scene, and if an upper page of the current page exists,
the control unit 120 may perform the shift operation to the
upper page.

[0069] In addition, the hold means a motion to hold the
hand motionlessly over a predetermined time. If the hold is
performed in a state where a cursor or focus is located on a
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specified menu, the control unit 120 recognizes that the cor-
responding menu has been selected, and selects and performs
the corresponding function.

[0070] The above-described matching relationship
between the motion and the operation is merely exemplary,
and the matching relationship may be changed according to
circumstances. Also, diverse types of motions, such as
motions to draw a circle, other characters, numerals, or sym-
bols, may be added, and a part of the motions described in the
table may be omitted.

[0071] On the other hand, the remaining motions, except
for the push motion, the finish motion, and the hold motion
among the above-described motions, may be performed with
different change amounts according to the speed or moving
range of the motions.

[0072] That is, in the case of the moving motion, if the
motion is performed faster, the cursor or focus movement
amount or speed may become faster. If the swing motion
becomes faster or is performed in a wider range, as described
above, the page or channel change amount may be further
increased. In the shake motion, the shift amount may also be
increased according to the shake speed or shake width in the
same manner.

[0073] On the other hand, in the storage unit 170, informa-
tion on an object for motion recognition may be separately
stored. The information on an object may be a shape or size of
an object, and may be appropriately changed by a user. As
described above, in the case where the palm of the user hand
is used as an object, the user may photograph the palm of the
user’s hand in advance through a motion recognition unit 110,
and may register information on the shape and the size of the
palm of the hand in the storage unit 170. Accordingly, other
users whose object registration has not been made may be
unable to perform the motion recognition control. Accord-
ingly, only the user may have the authority to use or control
the display apparatus 100.

[0074] In another exemplary embodiment, the object-re-
lated information that is stored in the storage unit 170 may be
determined by default and stored in the storage unit 170 when
the display apparatus 100 is manufactured, and thus a user
may be unable to change the object-related information.

[0075] Onthe other hand, although notillustrated in F1G. 2,
in the case where the display apparatus 100 supports a voice
input mode, a voice input unit may be further included. The
voice input unit (not illustrated) is configured to receive voice
that a user pronounces. As an example, if a word recognition
technology is used, the voice input unit may include a micro-
phone unit collecting voice inputs, an analysis unit extracting
a feature by performing frequency analysis or the like with
respect to the collected voice inputs, a phoneme recognition
unit recognizing a consonant and a vowel by performing
segmentation of the voice signal using the extracted feature,
and a word recognition unit extracting a word by combining
the recognized consonant and vowel based on a word dictio-
nary.

[0076] In another exemplary embodiment, the object-re-
lated information is not stored in the storage unit 170 in
advance, and a portion of photographed image data in which
a push motion is first taken is traced to perform only the
operation according to the motion of the portion. Accord-
ingly, in an environment where a plurality of users view the
display apparatus together, any thoughtless control is pre-
vented from being performed.
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[0077] On the other hand, referring to FIG. 2, the motion
recognition unit 110 includes a photographing unit 111 and a
determination unit 112.

[0078] The photographing unit 111 includes a camera that
photographs the front of the screen of the display apparatus
100. The camera receives light reflected from various kinds of
objects put in front of the camera, and generates photo-
graphed image data. As in the above-described exemplary
embodiment, if recognition of a push motion is required, the
photographing unit 111 may use a three-dimensional (3D)
depth camera. The 3D depth camera radiates infrared rays,
and measures a return time of the infrared rays that reach an
objectand then returns to calculate a distance to the object. An
image obtained from the depth camera is output with gray
level, and coordinate values of width, length, distance, and the
like, are expressed for each pixel. That is, the photographed
image data having depth information for each pixel is gener-
ated.

[0079] The determination unit 112 recognizes the motion
of'the object by analyzing the photographed image data. If the
motion recognition mode starts by detecting the push motion
as in the above-described exemplary embodiment, the deter-
mination unit 112 traces the moving state of the object for
which the push motion has been performed. Specifically, the
determination unit 112 searches for a pixel group that corre-
sponds to the object, and determines whether depth informa-
tion of the corresponding pixel group has been changed. In
this case, if it is determined that the object retreats away from
the electronic appliance, the determination unit 112 deter-
mines that the mode is not the push mode, while if it is
determined that the object approaches the electronic appli-
ance, the determination unit 112 determines that the mode is
the push mode.

[0080] In another exemplary embodiment, the determina-
tion unit 112 determines whether a portion of the photo-
graphed image data, in which the depth information has been
changed, is present. If it is determined that the depth infor-
mation has been changed and the object has moved in the
Z-axis direction, the determination unit 112 can immediately
determine that the push motion has been performed. In this
case, if pre-registered object-related information is present,
the determination unit 112 compares the size and the shape of
the pixel group of which the depth information has been
changed with the registered object-related information to
determine the similarity between them. If it is determined that
there is the similarity between them to the extent that they
match each other, the determination unit 112 determines that
the push motion has been performed.

[0081] If the push motion is recognized and the motion
recognition mode starts, the control unit 120 confirms the
moving distance of the object for which the push motion has
been performed by comparing respective frames provided
from the photographing unit 111 with each other, and ana-
lyzes an attribute such as the motion speed or the motion
distance. Such analysis may be performed by the determina-
tion unit 112 according to the exemplary embodiments, and in
the following description, it is assumed that the control unit
120 performs the analysis.

[0082] As described above, the control unit 120 controls the
constituent elements, such as the tuner unit 130, the signal
processing unit 140, the output unit 150, and the like, so that
the constituent elements perform operations with different
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change amounts according to the motion speed or the motion
distance of the motion that is recognized by the motion rec-
ognition unit 110.

[0083] As described above, the change amount may be
controlled by stages or gradually according to the motion
speed or the motion distance. As an example, in the case of the
channel change, if the motion speed is equal to or higher than
the threshold value, the control unit 120 controls the tuner unit
130 to select the next channel by jumping over plural channel
units (for example, 5 or 10).

[0084] Ifthe broadcasting signal selected through the tuner
unit 130 is processed by the signal processing unit 140 and is
output through the output unit 150, the user may continuously
perform the channel change by taking the next motion as
seeing the screen, or may select and view the current channel.
For example, if the user, who is viewing channel number 10,
intends to select channel 33, the user enters into the motion
recognition mode by making the push motion through hands
up, and selects channel 33 by performing five motions in total,
that is, by performing the motion to rapidly move the hand
fromrightto left twice and performing the motion to move the
hand at normal speed from right to left three times. Since the
motion is taken 23 times in the related art, the motion control
is facilitated.

[0085] Since the page shift is performed in the same man-
ner, the detailed description thereof will be omitted.

[0086] FIG. 3 is a diagram illustrating a process of calcu-
lating the motion speed of a moving motion. As illustrated in
FIG. 3, a user stretches out an object 11, that is, the user’s
hand, toward the display apparatus 100 and then moves the
object 11 in a direction in which the channel change or the
page shift is to be performed. This motion is photographed by
the photographing unit 111 in the motion recognition unit
110.

[0087] If the photographing speed of the photographing
unit 111 is 60 Hz, for example, if the object that was in a
position 1 at the first frame is present in a position 2 at the
second frame, the moving speed V, is obtained by dividing
the pixels X, (i.e., the moving distance) by the time/1;60, that
is,V,=60X,. Ifthe object is present again in a position 3 at the
third frame, the moving speed from the position 2 to the
position 3 is V,=60 X,. As described above, the control unit
can calculate the image change amount by checking the
image change amount per frame.

[0088] In FIG. 3, the moving distance of the object is cal-
culated in a manner that the current frame and the next frame
are divided into a plurality of blocks, a matching block is
searched by using an average pixel value or a representative
pixel value of respective blocks, and the position moving state
of the searched block is confirmed.

[0089] FIG. 4 is a diagram illustrating a process of calcu-
lating a motion speed of a swing motion. In FIG. 4, a motion
in which the palm of the hand is rotated in a state where the
palm of the hand is arranged facing toward the display appa-
ratus 100 as indicated by 1 and then the back of the hand
becomes arranged facing toward the display apparatus 100 as
indicated by 2, is illustrated as a swing motion. However, a
motion reverse to the above-described motion may corre-
spond to the swing motion. Also, a motion, in which the
rotation of the hand is performed in a state where the back of
the hand or the palm of the hand does not completely face
toward the display apparatus 100, may also be a swing
motion.
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[0090] On the other hand, the moving distance of the object
as illustrated in FIG. 3 or 4 may be calculated based on one
point of the object. That is, a distance between a center pixel
or a center block of pixel groups or blocks that correspond to
the object among entire blocks of the current frame and a
center pixel or a center block that corresponds to the next
frame may be calculated.

[0091] FIG. 5 is a diagram illustrating a process of making
the operation performance different by changing a motion
distance. As illustrated in FIG. 5, if the object moves for a
distance as long as (a) in FIG. 5, the channel or the page is
changed as much as the basic unit (e.g., one-by-one), while if
the object moves for a distance (b) that is relatively long, the
channel or the page is changed as much as the predetermined
change amount (e.g., five or greater).

[0092] Although the motion speed and the motion distance
have been described with different attributes, the motion
speed and the motion distance are attributes having substan-
tially considerable relationships. That is, typically, in order to
further lengthen the motion distance, users trend toward mov-
ing of the object faster. Also, if a unit of time for recognizing
one motion is fixed, it is required to move the object at faster
speed in order to move the object to the farthest distance
within a unit of time. Accordingly, the change amount may be
determined in consideration of both the motion speed and the
motion distance according to the exemplary embodiments.
[0093] On the other hand, the display apparatus 100 may
control the operation using other diverse motions.

[0094] FIG. 6 is a diagram illustrating a push motion that is
an example of a motion for starting a motion recognition
mode.

[0095] The motion recognition unit 110 can recognize the
push motion in which one object 11 of the user 10 within a
photographing range moves in the direction of the display
apparatus 100. Specifically, if a 3D coordinate system is
applied to a point where the object is put as illustrated in FIG.
6, a motion can be explained in a Y axis that is arranged
toward the upper side of the display apparatus 100, an X axis
that is orthogonal to the Y axis and is arranged toward the right
side of the display apparatus 100, and a Z axis that is arranged
toward the display apparatus 100 from a plane formed by the
X axis and the Y axis. The push motion means a motion in the
Z-axis direction toward the display apparatus 100.

[0096] As described above, since the push motion is a
motion in the Z-axis direction, the motion recognition unit
110, in a normal mode, determines whether the push motion
has been performed by checking whether the depth informa-
tion of the photographed image data has been changed (i.e., in
the Z-axis direction). Accordingly, if the push motion has
been performed and the mode has been shifted to the motion
recognition mode, the motion recognition unit 110 analyzes
the movement of the object by checking the movement in all
directions of Z-axis, X-axis, and Y-axis directions thereafter.
[0097] If the push motion is recognized, the control unit
120 determines that the operation is performed in the motion
recognition mode, and shifts the current mode to the motion
recognition mode. That is, until the push motion is recog-
nized, the control unit 120 operates the control operation in a
normal mode, and if a user selection signal according to a
user’s remote control operation or a key operation of keys
provided on a main body of the display apparatus 100 is
received through the input unit 160, the control unit 120
performs the corresponding control operation. If the mode is
shifted to the motion recognition mode in this state, the con-
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trol unit 120 recognizes the user’s motion, and performs an
operation that suits the motion thereafter.

[0098] In this case, the control unit 120 recognizes the
motion of the corresponding object by tracing the movement
of the object that performed an initial push motion, and per-
forms an operation that corresponds to the recognized
motion.

[0099] In the case where the mode is shifted to the motion
recognition mode, the control unit 120 may not accommodate
inputs except for the motion. However, in another exemplary
embodiment, even in a state where the mode has been shifted
to the motion recognition mode, the control unit 120 may also
perform the operation according to the key operation if a
remote controller or main body key operation is present. That
is, the motion recognition mode is not a mode that is con-
trolled only by the motion.

[0100] FIGS. 7 and 8 are diagrams illustrating various
examples of a finish motion for finishing a motion recognition
mode. If a predetermined specified motion is recognized by
the motion recognition unit 110, the control unit 120 finishes
the motion recognition mode. The motion for finishing the
motion recognition mode is called a finish motion hereinafter.
The finish motion may be diversely determined. As an
example, if the object is the palm of the user’s hand, the finish
motion may be a motion in which the object comes in contact
with the user’s body or another object so that the palm of the
user’s hand is not recognized any further.

[0101] FIG. 7 illustrates a case where a motion, in which a
user lowers his/her hand 11 and the lowering hand comes in
contact with a portion of the user’s body such as the user’s
knee, is used as a finish motion. Also, FIG. 8 illustrates a case
where a motion, in which a user lowers his/her hand 11 and
the lowering hand comes in contact with an object such as an
armrest of a chair, is used as a finish motion. In addition, the
finish motion may be determined in diverse forms.

[0102] As described above, if the motion recognition mode
starts using the push motion and is finished through the hands
down action, the user’s intention can be understood more
conveniently and accurately in performing the motion recog-
nition control. This push motion may include a push-full
motion in which a hand is spread forward and then is closed
and a push-stop motion in which a hand is spread forward and
then is kept in the spread state.

[0103] In addition, diverse kinds of motions may be used.
That is, a motion to draw a circle or a motion to draw a
specified character such as an alphabet may be taken to per-
form the corresponding operation.

[0104] Such a motion to draw a character may be deter-
mined by default by a manufacturer or may be registered by a
user through the motion recognition unit 110, so that the
motion can be used as a motion command of the user only.

[0105] FIG. 9 is a flowchart illustrating a motion control
method of a display device according to an exemplary
embodiment of the present disclosure.

[0106] Referring to FIG. 9, if a motion is recognized
(S910), the attribute such as the motion speed or the motion
distance of the motion is confirmed and the change amount is
determined (S920). Here, the change amount may be deter-
mined to be increased by stages through comparison of the
change amount with a threshold value as described above or
may be determined to be gradually increased in linear pro-
portion to the level of the motion speed or the motion dis-
tance.
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[0107] Then, the operation that corresponds to the motion is
performed (S903). For example, in the case of the channel
change, the channel change may be performed in channel
units of 1, 5, 10, and the like, or may be gradually performed
in many channel units, such as 1,2, 3, . . ., and n according to
change amount. Another operation such as volume control
may be differently controlled in accordance with the change
amount in the same manner.

[0108] FIG. 10 is a flowchart illustrating a motion control
method of a display device in more detail according to an
exemplary embodiment of the present disclosure.

[0109] Referring to FIG. 10, if motion recognition is per-
formed (S1010), it is determined whether the motion speed or
the motion distance is equal to or higher than a first threshold
value that is predetermined (S1020). Here, the first threshold
value may be differently determined according to the subject
of'determination. That is, in the case of determining the speed,
the first threshold value may be a first threshold speed, and in
the case of determining the distance, the first threshold value
may be a first threshold distance.

[0110] If it is determined that the motion speed or the
motion distance is lower than the first threshold value, no
separate operation is performed and the motion is disre-
garded.

[0111] On the other hand, if it is determined that the motion
speed or the motion distance is equal to or higher than the first
threshold value, it is determined whether the motion speed or
the motion distance is equal to or higher than the second
threshold value (S1030). The second threshold value is set as
a value that is higher than the first threshold value.

[0112] If it is determined that the motion speed or the
motion distance is equal to or higher than the second thresh-
old value, the change amount is increased and the determina-
tion continues (S1040). In this case, as described above, the
change amount may be determined to be increased by stages,
or may be made to be gradually increased in proportion to the
difference between the motion speed or the motion distance
and the second threshold value.

[0113] By contrast, if it is determined that the motion speed
or the motion distance is lower than the second threshold
value, the change amount is determined by the default value
that is the basic unit (e.g., one-by-one) (S1050).

[0114] If the change amount is determined as described
above, the operation that corresponds to the motion as much
as the determined change amount is performed (S1060). The
operation performance direction may coincide with the
motion direction.

[0115] The motions recognized by the motion control
method according to the exemplary embodiments may be
diverse kinds of motions as illustrated in FIGS. 3 to 8.
[0116] Also, FIGS. 9 and 10 are flowcharts illustrating the
steps performed after the display apparatus enters into the
motion recognition mode. Accordingly, the motion control
method according to the above-described exemplary embodi-
ments may further include determining whether the push
motion is performed during the operation of the display appa-
ratus in a normal mode, and if the push motion is performed,
entering into the motion recognition mode, and finishing the
motion recognition mode if the finish motion is recognized.
[0117] On the other hand, program codes for performing
the above-described motion control method may be stored in
diverse types of recording media. Specifically, the program
codes may be stored in diverse types of recording media
readable by a terminal, such as a RAM (Random Access
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Memory), a flash memory, a ROM (Read Only Memory), an
EPROM (FErasable Programmable ROM), an EEPROM
(Electrically Erasable and Programmable ROM), a register, a
hard disk, a removable disk, a memory card, a USB memory,
a CD-ROM, and the like.

[0118] Accordingly, if the recording medium recorded with
the above-described program codes is connected to or
mounted on a various kinds of devices that can perform
motion recognition, the above-described motion control
method can be supported.

[0119] While certain exemplary embodiments have been
shown and described herein, it will be understood by those
skilled in the art that various changes in form and detail may
be made therein without departing from the spirit and scope of
the general inventive concept, as defined by the appended
claims.

What is claimed is:

1. A display apparatus comprising:

a motion recognition unit which recognizes a motion of an
object that is located outside the display device; and

a control unit which, when the motion of the object is
recognized, determines a change amount that varies
according to a motion speed or a motion distance of the
object, and performs an operation which corresponds to
the motion ofthe object according to the change amount.

2. The display apparatus as claimed in claim 1, further
comprising:

a tuner unit which selects a broadcasting channel;

a signal processing unit which processes a broadcasting
signal that is received through the broadcasting channel
selected by the tuner unit; and

an output unit which outputs the broadcasting signal that is
processed at the signal processing unit,

wherein if a channel-changing motion that instructs a
broadcasting channel change is recognized, the control
unit controls the tuner unit to change and select the
broadcasting channel according to the change amount in
a motion direction of the channel-changing motion,
wherein the change amount is differently determined
according to the motion speed or the motion distance of
the channel-changing motion.

3. The display apparatus as claimed in claim 2, wherein the
control unit changes the broadcasting channel by a first
change amount if the motion speed or the motion distance is
equal to or greater than a predetermined threshold value,
while the control unit changes the broadcasting channel by a
second change amount that is smaller than the first change
amount if the motion speed or the motion distance is less than
the predetermined threshold value.

4. The display apparatus as claimed in claim 2, wherein the
control unit controls the change amount so that the change
amount is increased gradually or by stages in proportion to the
motion speed or the motion distance of the channel-changing
motion.

5. The display apparatus as claimed in claim 1, further
comprising an output unit which displays content that
includes a plurality of pages;

wherein if a page-shifting motion that instructs a page shift
is recognized, the control unit controls the output unit to
shift the page according to the change amount in a
motion direction of the page-shifting motion, wherein
the change amount is differently determined in propor-
tion to the motion speed or the motion distance of the
page-shifting motion.
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6. The display apparatus as claimed in claim 5, wherein the
control unit shifts the content page by a first change amount if
the motion speed or the motion distance is equal to or greater
than a predetermined threshold value, while the control unit
shifts the content page by a second change amount that is
smaller than the first change amount if the motion speed or the
motion distance is less than the predetermined threshold
value.

7. The display apparatus as claimed in claim 5, wherein the
control unit controls the change amount so that the change
amount is increased gradually or by stages in proportion to the
motion speed or the motion distance of the page-shifting
motion.

8. A motion control method of a display apparatus, com-
prising:

recognizing a motion of an object that is located outside the

display device;

determining a change amount according to a motion speed

or a motion distance of the object; and

performing an operation which corresponds to the motion

of the object according to the change amount.

9. The motion control method as claimed in claim 8, further
comprising selecting a broadcasting channel and outputting
broadcasting data;

wherein if the recognized motion is a channel-changing

motion for instructing a broadcasting channel change,
the performing step changes and selects the broadcast-
ing channel according to the change amount in a motion
direction of the channel-changing motion, wherein the
change amount is differently determined according to
the motion speed or the motion distance of the channel-
changing motion.

10. The motion control method as claimed in claim 9,
wherein the performing step changes the broadcasting chan-
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nel by a first change amount if the motion speed or the motion
distance is equal to or greater than a predetermined threshold
value, while the performing step changes the broadcasting
channel by a second change amount that is smaller than the
first change amount if the motion speed or the motion distance
is less than the predetermined threshold value.

11. The motion control method as claimed in claim 9,
wherein the step of determining the change amount controls
the change amount so that the change amount is increased
gradually or by stages in proportion to the motion speed or the
motion distance of the channel-changing motion.

12. The motion control method as claimed in claim 8,
further comprising displaying content that includes a plural-
ity of pages;

wherein if the recognized motion is a page-shifting motion

for instructing a page shift, the performing step shifts the
page according to the change amount in a motion direc-
tion of the page-shifting motion, wherein the change
amount is controlled in proportion to the motion speed
or the motion distance of the page-shifting motion.

13. The motion control method as claimed in claim 12,
wherein the performing step shifts the page by a first change
amount if the motion speed or the motion distance is equal to
or greater than a predetermined threshold value, while the
performing step shifts the content page by a second change
amount that is smaller than the first change amount if the
motion speed or the motion distance is less than the predeter-
mined threshold value.

14. The motion control method as claimed in claim 12,
wherein the step of determining change amount controls the
change amount so that the change amount is increased gradu-
ally or by stages in proportion to the motion speed or the
motion distance of the page-shifting motion.
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