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Description
Title of Invention: RECEIVING SYSTEM AND METHOD OF

PROVIDING 3D IMAGE

Technical Field
[1] Embodiments of the present invention may relate to an apparatus and method for

processing an image signal, and more particularly to a receiving system for receiving a

three-dimensional (3D) image signal and displaying a 3D image.

Background Art
[2] Generally, 3 dimensions (3D) image (or stereographic image) depends on the

principles of stereo eyesight of two eyes. A binocular parallax according to an interval

between two eyes spaced apart from each other at about 65mm is an important factor

that allows a person to feel a three-dimensional effect. If plane images associated with

each other are viewed respectively by two eyes, a brain combines these different

images together to play the original depth and reality of the 3D image. This 3D image

is displayed in accordance with any one of a stereoscopic method, a volumetric

method, and a holographic method.

Disclosure of Invention

Technical Problem
[3] An object of the present invention is to provide a receiving system and a method of

playing a 3D image, in which a source device that provides a 3D image is searched in

accordance with a request of a user, and the 3D image is received from the searched

source device and then displayed.

[4] Other object of the present invention is to provide a receiving system and a method

of playing a 3D image, in which a 3D image is received from a single source device in

accordance with a selection of a user and then displayed, in case of a plurality of

source devices that provide a 3D image.

[5] Another object of the present invention is to provide a receiving system and a method

of playing a 3D image, in which a 3D image is received from a plurality of source

devices and then displayed in accordance with a constant time interval, in case of a

plurality of source devices that provide a 3D image.

[6] Additional advantages, objects, and features of the invention will be set forth in part

in the description which follows and in part will become apparent to those having

ordinary skill in the art upon examination of the following or may be learned from

practice of the invention. The objectives and other advantages of the invention may be

realized and attained by the structure particularly pointed out in the written description

and claims hereof as well as the appended drawings.



Solution to Problem
[7] To achieve these objects and other advantages and in accordance with the purpose of

the invention, as embodied and broadly described herein, a method of providing a

three-dimensional (3D) image in a receiving system comprises receiving a request for a

3D image viewing while displaying content from a first input source at the receiving

system, switching from the first input source to a second input source that correspond

to a specific source device, receiving the 3D image from the specific source device,

and displaying the received 3D image at the receiving system.

[8] The method further comprises determining a source device that can provide a 3D

image in response to receiving the request.

[9] Herein, determining the source device includes determining whether the source

device can provide a 3D image based on a field value within packet content received

from the source device. The field value is a HDMI Video Format field value, and the

packet content is a Vendor Specific InfoFrame packet content.

[10] The method further comprises transmitting a play command to the source device.

Herein, the play command is transmitted through a consumer electronics control (CEC)

line to the corresponding source device. Furthermore, the specific source device is

coupled to the receiving system through a digital interface. The digital interface is a

high definition multimedia interface (HDMI).

[11] Herein, receiving the 3D image includes displaying information of a plurality of

source devices when there are the plurality of source devices that can provide a 3D

image, switching the input source to the selected source device when one of the

displayed information of the plurality of source devices is selected by a user, and

transmitting a play command to the selected source device.

[12] More specifically, receiving the 3D image includes transmitting a play command

while switching the input source for a plurality of source devices at a constant time

interval when the plurality of source devices can provide a 3D image.

[13] When no source device can provide a 3D image, the method further comprises

displaying an error message of no executable 3D image.

[14] In another aspect of the present invention, a receiving system to provide a three d i

mensional (3D) image comprises a display to display content, and a 3D image

processor to receive a request for a 3D image viewing while the display displays the

content from a first input source, the 3D image processor to switch from the first input

source to a second input source that corresponds to a specific source device, the 3D

image processor to receive the 3D image transmitted from the specific source device,

and the display displays the received 3D image.

[15] Herein, the 3D image processor determines the specific source device that can



provide the 3D image in response to receiving the request.

[16] More specifically, the 3D image processor determines whether the specific source

device can provide the 3D image based on a field value within packet content received

from the specific source device.

[17] The field value is a HDMI Video Format field value, and the packet content is a

Vendor Specific InfoFrame packet content.

[18] The 3D image processor transmits a play command to the specific source device.

[19] The play command is transmitted through a consumer electronics control (CEC) line

to the specific source device.

[20] The receiving system further includes a display interface to couple the specific

source device to the receiving system. The digital interface is a high definition

multimedia interface (HDMI).

[21] When it is determined that a plurality of source devices can provide a 3D image, the

3D image processor displays information of the plurality of source devices, and the 3D

image processor switches the input source to the selected source device when one of

the displayed information of the plurality of source devices is selected by a user, and

the 3D image processor transmits a play command to the selected source device.

[22] The 3D image processor transmits a play command while switching the input source

for the plurality of source devices at a constant time interval when the plurality of

source devices can provide a 3D image.

[23] The display displays an error message of no executable 3D image when no source

device can provide a 3D image.

[24] In another aspect of the present invention, a method comprises receiving a request for

a three-dimensional (3D) image viewing while displaying content from an input

source, determining whether any source device can provide a 3D image in response to

receiving the request, and displaying, in response to the determining, information that

no source device can currently provide a 3D image.

[25] Herein, determining the source device includes determining whether the source

device can provide a 3D image based on a field value within packet content received

from the source device.

[26] The field value is a HDMI Video Format field value, and the packet content is a

Vendor Specific InfoFrame packet content.

[27] The method further comprises transmitting a play command to the source device.

[28] [Advantageous Effects]

[29] A receiving system and a method of playing or providing a 3D image may have ad

vantages. When the user desires to view the 3D image of the source device connected

through the HDMI port, the user can directly view the 3D image through key input of

the input device without any separate manipulation.



[30] The user may not need to identify the HDMI ports that can provide a 3D image, one

by one, and may also not need to search the transport format suitable for the 3D image

of the source device. Accordingly, a manipulation time of the user may be saved, and

simplicity may be maximized as even a beginner may easily view the 3D image using

the '3D ima

Brief Description of Drawings
[31] Arrangements and embodiments may be described in detail with reference to the

following drawings in which like reference numerals refer to like elements and

wherein:

[32] FIG. 1 is a diagram illustrating a plurality of source devices coupled to a receiving

system;

[33] FIG. 2 is a diagram illustrating a header structure of a Vendor Specific InfoFrame

packet;

[34] FIG. 3 is a diagram illustrating a content structure of a Vendor Specific InfoFrame

packet;

[35] FIG. 4 is a table illustrating a definition of a value allocated to a

HDMI_Video_Format field;

[36] FIG. 5 is a table illustrating a definition of a value allocated to a 3D_Structure field;

[37] FIG. 6 is a table illustrating examples of a control command that can be provided

through a CEC line;

[38] FIG. 7 is a flow chart illustrating a method of playing (or providing) a 3D image; and

[39] FIG. 8 to FIG. 10 are diagrams illustrating corresponding OSD screens for an

example of a single source device that provides a 3D image, for an example of a

plurality of source devices, and for an example of no source device.

Best Mode for Carrying out the Invention
[40] Reference may now be made in detail to preferred embodiments of the present

invention, examples of which may be illustrated in the accompanying drawings.

Wherever possible, same reference numbers may be used throughout the drawings to

refer to the same or similar parts. Arrangements and embodiments shown in the ac

companying drawings and described by the drawings are only exemplary, and

technical spirits of the present invention and its main operation are not limited by such

embodiments.

[41] Embodiments of the present invention may search for a source device that provides a

3D image, receive the 3D image from the searched source device, and process and

display the received 3D image when a user desires to view the 3D image. If a plurality

of source devices that provide a 3D image are provided, embodiments may receive and

display the 3D image from a source device selected by the user after providing the user



with information of the source devices. According to another example embodiment,

when a plurality of source devices may provide a 3D image, embodiments may receive

3D images from the plurality of source devices and display the received 3D images at a

constant time interval.

[42] Examples of the 3D image may include a stereo (or stereoscopic) image that

considers two view points and a multi-view image that considers three or more view

points.

[43] The stereo image may be a pair of left and right images acquired by taking a single

subject using a left camera and a right camera that are laterally spaced apart from each

other at a constant distance. The multi-view image may be three or more images

acquired by taking a single subject using three or more cameras having a constant

distance or angle.

[44] Examples of a display type that displays a 3D image may include a display type with

glasses and a display type without glasses.

[45] The display type with glasses may be divided into a passive display type and an

active display type. The passive display type may respectively display a left image and

a right image using a polarized filter. The passive display type may mean that a user

respectively wears a blue glass and a red glass on both eyes to view images. The active

display type may split a left image and a right image from each other by covering a left

eye and a right eye in due order. The active display type may mean that a time-split

screen may be periodically repeated and a user may view the images by wearing

glasses with an electronic shutter synchronized with the repeated period. The active

display type may be referred to as a time split type or a shuttered glass type.

[46] Examples of the display type without glasses may include a lenticular display type

and a parallax barrier display type. In the lenticular display type, a lenticular lens plate

provided with a cylindrical lens array vertically arranged may be arranged at a front of

an image panel. The parallax barrier display type may be provided with a barrier layer

having periodical slits on an image panel.

[47] The 3D image may be directly provided to the receiving system through a

broadcasting station, or may be provided from the source device to the receiving

system. Devices that can provide a 3D image may be used as the source device.

Examples of the devices may include a personal computer (PC), a camcorder, a digital

camera, a digital video disc (DVD) device (for example, DVD player, DVD recorder,

etc.), a set top box, and/or a digital TV. A display device that receives a 3D image

from a source device may be referred to as a receiving system. Devices having a

display function, such as a digital TV and a monitor, may be used as the receiving

system. The receiving system may be referred to as a sink device.

[48] According to one example embodiment, the source device and the receiving system



may transmit and receive a 3D image signal and a control signal using a digital

interface.

[49] Examples of the digital interface may include a digital visual interface (DVI) and a

high definition multimedia interface (HDMI). According to one example embodiment,

the HDMI may be used as the digital interface. The source device and the receiving

system may be coupled to each other through an HDMI cable.

[50] FIG. 1 is a diagram illustrating a plurality of source devices coupled to a receiving

system. FIG. 1 shows each of three source devices 110, 120 and 130 coupled to a

receiving system 200 through a respective HDMI cable. The receiving system 200 may

include at least three HDMI ports, although other numbers or ports may also be

provided. Alternatively, no source device may be coupled to the receiving system 200,

only one source device may be coupled to the receiving system 200, and/or source

devices other than three may be coupled to the receiving system 200.

[51] Each of the three source devices 110, 120, 130 may include an HDMI transmitter.

The receiving system 200 may include an HDMI receiver 201. The three source

devices 110, 120, 130 may provide a 2D image or a 3D image to the receiving system

200.

[52] The first source device 110 may now be described. The following description may be

applied to other source devices.

[53] If the source device is a set top box, the set top box may receive a 3D image from a

broadcasting station and provide the 3D image to the receiving system 200. If the

source device is a DVD player, the DVD player may provide the 3D image to the

receiving system 200 by reading the 3D image from a disc.

[54] In FIG. 1, HDMI may support a high-bandwidth digital content protection (HDCP)

standard for preventing contents from being illegally copied, an extended display iden

tification data (EDID) standard, a display data channel (DDC) standard to read the

EDID, a consumer electronics control (CEC), and/or a HDMI Ethernet and audio

return channel (HEAC). The DDC may forward EDID stored in an EDID ROM of the

receiving system 200 to the source device 110. The source device 110 may search

various kinds of information such as manufacturer ID, product ID, and/or serial

number by identifying the EDID transmitted from the receiving system 200. The

source device 110 may identify an audio or video format supported by the receiving

system 200 and transmit A/V signals (for example, 3D image signal) suitable for the

audio or video format.

[55] The HDMI may use a transition minimized differential signaling interface (TDMS).

In an HDMI transmitter 111 of the source device 110, 8 bits of digital video/audio data

may be converted to a transition-minimized DC value of 10 bits and may be

transmitted to the HDMI receiver 201 of the receiving system 200 by being serialized.



The HDMI receiver 201 of the receiving system 200 may deserialize the received

digital A/V data and then convert the same to 8 bits. The HDMI cable may need three

TDMS channels to transmit digital A/V data. One TMDS link may be provided by a

combination of the three TDMS channels and a TMDS clock channel.

[56] The HDMI transmitter 111 may perform A/V data synchronization between the

source device 110 and the receiving system 200 through the TMDS clock channel. The

HDMI transmitter 111 may transmit a 2D image signal to an HDMI receiver 201 of the

receiving system 200 through the three TDMS channels, or may transmit a 3D image

signal thereto. The HDMI transmitter 111 may transmit InfoFrames of ancillary data to

the HDMI receiver 201 through the three TDMS channels.

[57] In HDMI, CEC may be used. A CEC protocol may provide high-level control

functions between all of the various audiovisual products in a user's environment. For

example, the CEC may be used for an automatic setup task or a test related to a remote

controller (remocon). The HDMI may support Ethernet and an audio return channel.

The HEAC may provide Ethernet compatible data networking between connected

devices and an audio return channel in an opposite direction from the TDMS.

[58] The HDMI may transmit the 3D image from the source device 110 to the receiving

system 200, and may support a 3D image format and resolution so as to process and

display the 3D image received from the receiving system 200.

[59] According to one example embodiment, the HDMI receiver 201 of the receiving

system 200 may include a 3D image processor 202. The 3D image processor 202 may

be provided inside the HDMI receiver 201 as shown in FIG. 1, or may be provided

outside the HDMI receiver 201. The 3D image processor 202 may include a micro

processor (micom), and/or may be implemented by hardware or software.

[60] The 3D image processor 202 may search for a source device that can provide a 3D

image when a user requests '3D image viewing'. The 3D image processor 202 may

process the 3D image received from the searched source device and display the

processed 3D image through a display module 203 (or display). The display module

203 may correspond to a screen.

[61] The user may request '3D image viewing' through either an input device (such as a

remote controller, a keyboard or a mouse) or a menu screen.

[62] If the user requests '3D image viewing' through the input device, a key for '3D

image viewing' may have been previously allocated to the input device. If the key for

'3D image viewing' of the input device is input, the 3D image processor 202 may

search for source devices that may provide a 3D image.

[63] If a '3D image viewing' icon is displayed on the screen in a menu type, the user may

select the '3D image viewing' icon by using a directional key of the input device or by

touching the screen on which the '3D image viewing' icon is displayed. Even if '3D



image viewing' is requested through the menu screen, the 3D image processor 202

may search source devices that provide a 3D image. Various methods of requesting

'3D image viewing' may be provided, and embodiments may not be limited to the

above examples. The user may request '3D image viewing' at any time while watching

a TV or other external device.

[64] If the user requests '3D image viewing' using one of the above described methods,

the 3D image processor 202 may search for source devices that may provide a 3D

image.

[65] According to one example embodiment, the receiving system 200 may identify the

HDMI port to identify existence of a signal. The existence of a signal may mean that

the source device is coupled to the corresponding HDMI port. If the existence of a

signal is identified, the receiving system 200 may transmit a play command to the cor

responding source device, and may identify or determine whether the corresponding

source device may provide a 3D image using a Vendor Specific InfoFrame packet

included in the signal transmitted from the source device in accordance with the play

command. When it is identified or determined that the source device may provide a 3D

image, the receiving system 200 may transmit a play stop command to the source

device to stop play of the source device. This process may be repeated for the other

HDMI ports. If a single source device that provides a 3D image is provided, the

receiving system 200 may switch an input mode to the HDMI port coupled with the

source device and may transmit the play command to the source device to play the

source device. The receiving system may process the 3D image played and received

from the source device and then display the processed 3D image. According to one

example embodiment, the receiving system 200 may transmit the play command and

the play stop command to the corresponding source device through a CEC line to play

the corresponding source device or to stop play of the source device. If the source

device is a set top box that receives a 3D image from a broadcasting station and

provides the 3D image to the receiving system, the transmitting of the play command

and the play stop command may be skipped. The input mode may be only switched to

the HDMI port coupled with the source device.

[66] The Vendor Specific InfoFrame packet may include a header field and a content

field.

[67] FIG. 2 is a diagram illustrating a header structure of a Vendor Specific InfoFrame

packet. As shown in FIG. 2, the header structure may be comprised of 3 bytes. The

first byte HBO may represent a packet type, the second byte HB 1 may represent

version information, and the lower 5 bits of the third byte HB2 may represent a

contents length of the Vendor Specific InfoFrame packet.

[68] According to one example embodiment, the first byte HBO within a header of the



Vendor Specific InfoFrame packet may be represented by a packet type value of 0x81.

[69] FIG. 3 is a diagram illustrating a content structure of a Vendor Specific InfoFrame

packet.

[70] As shown in FIG. 3, an HDMI_Video_Format field may be allocated to a higher 3

bits of a fifth byte PB4 of the Vendor Specific InfoFrame packet content. An identi

fication may be provided of whether the corresponding source device provides a 3D

image by using the HDMI_Video_Format value. The HDMI_Video_Format field may

define a structure of an extended video format exclusively defined in the HDMI speci

fication.

[71] FIG. 4 is a table illustrating a definition of a value allocated to a

HDMI_Video_Format field. For example, if the HDMI_Video_Format field has a

value of 000, it indicates that additional HDMI video format is not provided in this

packet. If the HDMI_Video_Format field has a value of 001, it indicates that an

extended resolution format is present and an HDMI_VIC field of 1 byte follows. If the

HDMI_Video_Format field has a value of 010, it indicates that 3D format indication

(3D formation indication) is present and a 3D structure (3D_Structure) field follows.

[72] In other words, if the HDMI_Video_Format field has a value of 010, a higher 4 bit

value of the sixth byte PB5 of the corresponding Vendor Specific InfoFrame packet

content corresponds to the 3D_Structure field.

[73] The 3D_Structure field may define a transport format of the corresponding 3D

image.

[74] FIG. 5 is a table illustrating a definition of a value allocated to a 3D_Structure field.

For example, if the HDMI_Video_Format field has a value of 0000, it may indicate

that the corresponding 3D image indicates a frame packet format. If the

HDMI_Video_Format field has a value of 0001, it may indicate that the corresponding

3D image is a field alternative format. If the HDMI_Video_Format field has a value of

0010, it may indicate that the corresponding 3D image is a line alternative format. If

the HDMI_Video_Format field has a value of 001 1, it may indicate that the corre

sponding 3D image is a side by side (full) format. If the HDMI_Video_Format field

has a value of 0100, it may indicate that the corresponding 3D image is an L+depth

format. If the HDMI_Video_Format field has a value of 0101, it may indicate that the

corresponding 3D image is an L+depth+graphics+graphics-depth format. If the

HDMI_Video_Format field has a value of 1000, it may indicate that the corresponding

3D image is a side by side (half) format. The side by side format may mean that one

stereo image is made by 1/2 sub-sampling a left image and a right image in a

horizontal direction and by locating the sampled left image at the left side and the

sampled right image at the right side. The frame packing format may be referred to as a

top/bottom format, and may mean that one stereo image is made by 1/2 sub-sampling a



left image and a right image in a vertical direction and by locating the sampled left

image at the upper part and the sampled right image at the lower part. The L+depth

format may mean that one of the left image and the right image and depth information

for making the other one are transmitted together.

[75] If the HDMI_Video_Format field within the received Vendor Specific InfoFrame

packet content has a value of 010, it may be identified that the corresponding source

device provides an image of a 3D format. The transport format of the corresponding

3D image may be identified using the 3D_Structure field value.

[76] If a single source device that can provide a 3D image is provided, the 3D image

processor 202 may switch the input mode (or input source) to the corresponding source

device. Subsequently, the 3D image processor 202 may transmit the play command to

the source device and then display a 3D image. For example, if the source device is a

DVD player, the DVD player may read out the 3D image stored in the disc in ac

cordance with the play command and transmit the 3D image to the receiving system

200. The 3D image processor 202 of the receiving system 200 may decode the

received 3D image in a format according to the corresponding 3D_Structure field value

and then output the decoded 3D image for display.

[77] The play command may be transmitted to the corresponding source device through

the CEC line, whereby the corresponding source device may be played.

[78] FIG. 6 is a table illustrating examples of a control command that can be provided

through a CEC line. The play command may be 0x60, for example. After the value of

0x60 is set to the CEC packet, if the value is transmitted to the corresponding source

device through the CEC line, the source device that receives the value of 0x60 through

the CEC line may perform a play operation.

[79] If the user requests '3D image viewing' , it may be identified or determined that the

corresponding source device can provide a 3D image based on the

HDMI_Video_Format field value of the Vendor Specific InfoFrame packet contents

provided from each source device. If it is identified or determined that a single source

device that provides a 3D image, the 3D image processor 202 may switch the input

mode (or input source) to the corresponding source device and transmit the play

command to the corresponding source device using the CEC line. If the corresponding

source device is played by the play command, the 3D image processor 202 may decode

the 3D image in a transport format of the corresponding source device acquired from

the 3D_Structure field and then display the decoded 3D image by receiving the played

3D image from the corresponding source device.

[80] If a plurality of source devices that provide a 3D image are provided, the 3D image

processor may report information of the plurality of source devices to a user so that the

user may select one of the plurality of source devices. If a plurality of source devices



that provide a 3D image are provided, an OSD processor may be further provided for

displaying information of the plurality of source devices and allow a user to select one

of the plurality of source devices through an OSD. If the user selects one of the source

devices, the OSD processor may switch the input mode (or input source) to the

selected source device and transmit the play command to the corresponding source

device using the CEC line. If the corresponding source device is played by the play

command, the OSD processor may receive the 3D image played and transmitted from

the corresponding source device, decode the 3D image in the transport format of the

corresponding source device acquired from the 3D_Structure field, and display the

decoded 3D image. If one source device is not selected by the user, the 3D image

viewing may end. If one of the plurality of source devices is a source device previously

set in default, the OSD processor may automatically switch the input mode to the

source device set in default and transmit the play command. The 3D image played

from the source device set in default may be displayed.

[81] If a plurality of source devices that provide a 3D image are provided, the 3D image

processor may input the play command to the corresponding source device while

switching the input mode to the plurality of source devices at a constant time interval.

The 3D image processor may decode the 3D images received in due order from the

plurality of source devices in the transport format acquired from the 3D_Structure field

of the corresponding source device and then display the decoded 3D image. The period

of transmitting the play command by switching to the input mode of each source

device, and display the 3D image received by play may be previously set. For example,

assuming that the source devices 1, 3 and 4 provide the 3D image, the 3D image

played from the source device 1 may be displayed for 30 seconds, the 3D image played

from the source device 2 may be displayed for 30 seconds, and the 3D image played

from the source device 4 may be displayed for 30 seconds. This process may be

repeated or may be performed only once. If one of the source devices is selected by the

user, the 3D image played from the selected source device may be continuously

displayed.

[82] If the user requests '3D image viewing', the 3D image processor 202 may search a

source device that can provide a 3D image from among source devices connected to

the HDMI port of the receiving system, and directly play the 3D image from the corre

sponding source device by automatically switching the input mode to the corre

sponding source device. The user may directly view the 3D image through a key of an

input device such as a remote controller without any separate manipulation.

[83] FIG. 7 is a flow chart illustrating an example of a method of playing (or providing) a

3D image. Other operations and orders of operation may also be provided.

[84] If the user requests '3D image viewing' using an input device, a menu screen, etc.



(S701), a parameter n may be set to 1 (S702). It may be identified or determined

whether n is smaller than or equal to N (S703). N may be a total number of the HDMI

ports provided in the receiving system.

[85] In operation S703, if n is greater than N (i.e., a No result), the current operation may

advance to operation S708. If n is smaller than or equal to N (i.e., a Yes result), it may

be identified or determined whether there is a signal in the nth HDMI port (S704).

[86] If it is identified or determined that there is a signal, an HDMI_Video_Format field

value within a Vendor Specific InfoFrame packet content included in the signal may be

parsed to identify or determine whether the source device connected to the nth HDMI

port can provide a 3D image (S705). For example, if the HDMI_Video_Format field

value is 010, it may be identified or determined that the source device connected to the

nth HDMI port can provide a 3D image.

[87] In operation S705, if it is identified or determined that the source device connected to

the nth HDMI port can not provide a 3D image (i.e., a Yes result), then the current

operation advances to operation S703.

[88] In operation S705, if it is identified or determined that the source device connected to

the nth HDMI port can provide a 3D image (i.e., a Yes result), information of the

source device connected to the nth HDMI port may be added to a 3D list (S706), and n

may increase to 1 (S703) and then the current operation advances to operation S703

(S707).

[89] If n becomes greater than N through the above operations, it may be identified or de

termined whether the number of source devices stored (recorded) in the 3D list is less

than 1 in operation S708.

[90] If the number of source devices stored (recorded) in the 3D list is less than 1 (i.e., a

No result), it may mean that there is no source device connected to the HDMI port of

the receiving system, or there is a source device connected to the HDMI port but there

is no source device that can provide a 3D image. An error message may be displayed

through OSD processing (S709). For example, an error message such as 'no executable

3D image' may be displayed.

[91] In operation S708, if the number of source devices stored (recorded) in the 3D list is

greater than 1 (i.e., a Yes result), it may mean that at least one source device is

connected to the receiving system and at a same time there is at least one source device

that can provide a 3D image.

[92] If it is identified or determined in operation S708 that the number of source devices

stored (recorded) in the 3D list is greater than 1, it may be again identified or de

termined whether the number of source devices stored (recorded) in the 3D list is

greater than or equal to 2 (S710). In operation S710, if the number of source devices

stored (recorded) in the 3D list is greater than or equal to 2 (i.e., a Yes result), it may



mean that there are a plurality of source devices that can provide a 3D image. A c

cordingly, the current operation may advance to operation S71 1. If the number of

source devices stored (recorded) in the 3D list is less than 2 (i.e., a No result), since it

may mean that there is a single source device that can provide a 3D image, the current

operation may advance to operation S713.

[93] In operation S71 1, information of the source devices recorded in the 3D list may be

processed through OSD and then displayed. The displayed information of the source

devices may be either a title of the source device or information that can identify the

HDMI port of the corresponding source device. The title of the source device may be

displayed. A message that allows the user to select either the title of the source device

or the information that can identify the HDMI port of the corresponding source device

may be displayed together with the title of the source device. If the user selects in

operation S712 one of the source devices of the 3D list displayed in the screen by using

a directional key, touch, etc., the current operation may advance to operation S713.

[94] The operation S713 may be performed when there is a single source device that can

provide a 3D image, when there are a plurality of source devices that can provide a 3D

image, or when one of a plurality of source devices is selected. In operation S713,

when there is a single source device that can provide a 3D image, the 3D_Structure

field within the Vendor Specific InfoFrame packet content of the source device may be

analyzed and then the transport format of the 3D image of the source device may be

identified or determined. A 3D image format of the source device may be set to the

identified transport format (S714). In operation S713, when there are a plurality of

source device that can provide a 3D image, the 3D_Structure field within the Vendor

Specific InfoFrame packet content of one selected from the plurality of source devices

may be analyzed in the transport format of the 3D image of the selected source device.

A 3D image format of the selected source device may be set to the identified transport

format (S7 14).

[95] When there is a single source device that can provide a 3D image, the input mode

may be switched to the corresponding source device, and when there are a plurality of

source devices that can provide a 3D image, the input mode may be switched to the

selected source device (S715). Subsequently, the play command may be transmitted to

the source device of the switched input mode (S716). The play command may be

transmitted using a CEC protocol. The source device that has received the play

command may perform the play operation, and the 3D image played from the source

device by the play operation may be transmitted to the receiving system 200. When the

source device is a set top box that receives a 3D image from a broadcasting station and

provides the received 3D image to the receiving system, the process of transmitting the

play command may be skipped. The input mode may only be switched to the source



device. That is, the operation S715 may be skipped. The 3D image processor 202 of

the receiving system 200 may decode the 3D image transmitted from the source device

in the transport format set in operation S714 and then display the decoded 3D image

(S717).

[96] FIG. 8 to FIG. 10 are diagrams illustrating examples of corresponding OSD (or user

interface (UI)) screens for an example of a single source device that provides a 3D

image, for an example of a plurality of source devices, and for an example of no source

device.

[97] When the user requests '3D image viewing' as shown in (a) of FIG. 8, when there is

a single source device that can provide a 3D image, the 3D image played from the cor

responding source device may be automatically displayed as shown in (b) of FIG. 8.

[98] When the user requests '3D image viewing' as shown in (a) of FIG. 9, when there are

a plurality of source devices that can provide a 3D image, information of the plurality

of source devices may be displayed on the screen in a list type as shown in (b) of FIG.

9 so as to allow the user to select one of the plurality of source devices. When one of

the plurality of source devices is selected by the user as shown in (c) of FIG. 9, the 3D

image played from the selected source device may be automatically displayed as

shown in (d) of FIG. 9.

[99] When the user requests '3D image viewing' as shown in (a) of FIG. 10, when there is

no source device that can provide a 3D image, an error message such as "no executable

3D image" may be displayed as shown in (b) of FIG. 10.

[100] A receiving system and a method of playing or providing a 3D image may have ad

vantages. When the user desires to view the 3D image of the source device connected

through the HDMI port, the user can directly view the 3D image through key input of

the input device without any separate manipulation.

[101] The user may not need to identify the HDMI ports that can provide a 3D image, one

by one, and may also not need to search the transport format suitable for the 3D image

of the source device. Accordingly, a manipulation time of the user may be saved, and

simplicity may be maximized as even a beginner may easily view the 3D image using

the '3D image viewing' request.

[102] Embodiments of the present invention may be directed to a receiving system and a

method of playing or providing a 3D image.

[103] An embodiment may provide a receiving system and a method of playing or

providing a 3D image in which a source device that provides a 3D image is searched in

accordance with a request of a user, and the 3D image is received from the searched

source device and then displayed.

[104] An embodiment of the present invention may provide a receiving system and a

method of playing or providing a 3D image in which a 3D image is received from a



single source device in accordance with a selection of a user and then displayed when a

plurality of source devices can provide a 3D image.

[105] An embodiment may provide a receiving system and a method of playing or

providing a 3D image in which a 3D image is received from a plurality of source

devices and then displayed in accordance with a constant time interval when a plurality

of source devices can provide a 3D image.

[106] A method of playing or providing a 3D image of a receiving system may be provided

by requesting 3D image viewing, searching for a source device that can provide a 3D

image, and when there is a single source device that can provide a 3D image, switching

an input mode (or input source) to the source device, transmitting a play command to

the source device in accordance with a type of the source device and receiving the 3D

image transmitted from the source device, and decoding and displaying the 3D image

in accordance with a transport format of the received 3D image.

[107] The source device may be connected with the receiving system through a digital

interface.

[108] Receiving the 3D image may include displaying information of a plurality of source

devices when a plurality of source devices can provide a 3D image. If one of the

displayed information of the plurality of source devices is selected by a user, switching

the input mode (or input source) to the selected source device, and transmitting a play

command to the selected source device in accordance with a type of the selected source

device.

[109] Receiving the 3D image may include transmitting the play command while switching

the input mode (or input source) for the plurality of source devices at a constant time

interval when there are a plurality of source devices that can provide a 3D image.

[110] Displaying the 3D image may include decoding and displaying the 3D images of the

plurality of source devices received at a constant time interval in accordance with cor

responding transport formats.

[Ill] A receiving system may include a 3D image processor and a display module. The 3D

image processor may search a source device that can provide a 3D image, and when a

3D image viewing is requested, transmitting a play command to the source device in

accordance with a type of the source device after switching an input mode (or input

source) to the searched source device. The 3D image processor may receive the 3D

image transmitted from the source device, and decode the 3D image in accordance

with a transport format of the received 3D image. The display module may display the

decoded 3D image.

[112] Any reference in this specification to "one embodiment," "an embodiment,"

"example embodiment," etc., means that a particular feature, structure, or characteristic

described in connection with the embodiment is included in at least one embodiment of



the invention. The appearances of such phrases in various places in the specification

are not necessarily all referring to the same embodiment. Further, when a particular

feature, structure, or characteristic is described in connection with any embodiment, it

is submitted that it is within the purview of one skilled in the art to effect such feature,

structure, or characteristic in connection with other ones of the embodiments.

[113] Although embodiments have been described with reference to a number of i l

lustrative embodiments thereof, it should be understood that numerous other modi

fications and embodiments can be devised by those skilled in the art that will fall

within the spirit and scope of the principles of this disclosure. More particularly,

various variations and modifications are possible in the component parts and/or ar

rangements of the subject combination arrangement within the scope of the disclosure,

the drawings and the appended claims. In addition to variations and modifications in

the component parts and/or arrangements, alternative uses will also be apparent to

those skilled in the art.

Mode for the Invention
[114] Meanwhile, the mode for the embodiment of the present invention is described

together with the 'best Mode' description.

Industrial Applicability
[115] The embodiments of receiving system and method of prociding 3D image according

to the present invention can be used in the fields of broadcasting and communication.

[116]



Claims
[Claim 1] A method of providing a three-dimensional (3D) image in a receiving

system, the method comprising:

receiving a request for a 3D image viewing while displaying content

from a first input source at the receiving system;

switching from the first input source to a second input source that

correspond to a specific source device;

receiving the 3D image from the specific source device; and

displaying the received 3D image at the receiving system.

[Claim 2] The method of claim 1, further comprising determining a source device

that can provide a 3D image in response to receiving the request.

[Claim 3] The method of claim 2, wherein determining the source device includes

determining whether the source device can provide a 3D image based

on a field value within packet content received from the source device.

[Claim 4] The method of claim 3, wherein the field value is a HDMI Video

Format field value, and the packet content is a Vendor Specific

InfoFrame packet content.

[Claim 5] The method of claim 1, further comprising transmitting a play

command to the source device.

[Claim 6] The method of claim 5, wherein the play command is transmitted

through a consumer electronics control (CEC) line to the corresponding

source device.

[Claim 7] The method of claim 1, wherein the specific source device is coupled to

the receiving system through a digital interface.

[Claim 8] The method of claim 7, wherein the digital interface is a high definition

multimedia interface (HDMI).

[Claim 9] The method of claim 1, wherein receiving the 3D image includes:

displaying information of a plurality of source devices when there are

the plurality of source devices that can provide a 3D image;

switching the input source to the selected source device when one of

the displayed information of the plurality of source devices is selected

by a user; and

transmitting a play command to the selected source device.

[Claim 10] The method of claim 1, wherein receiving the 3D image includes:

transmitting a play command while switching the input source for a

plurality of source devices at a constant time interval when the plurality

of source devices can provide a 3D image.



[Claim 11] The method of claim 1, wherein when no source device can provide a

3D image, the method further comprises displaying an error message of

no executable 3D image.

[Claim 12] A receiving system to provide a three dimensional (3D) image

comprising:

a display to display content; and

a 3D image processor to receive a request for a 3D image viewing

while the display displays the content from a first input source, the 3D

image processor to switch from the first input source to a second input

source that corresponds to a specific source device, the 3D image

processor to receive the 3D image transmitted from the specific source

device, and the display displays the received 3D image.

[Claim 13] The receiving system of claim 12, wherein the 3D image processor de

termines the specific source device that can provide the 3D image in

response to receiving the request.

[Claim 14] The receiving system of claim 12, wherein the 3D image processor de

termines whether the specific source device can provide the 3D image

based on a field value within packet content received from the specific

source device.

[Claim 15] The receiving system of claim 14, wherein the field value is a HDMI

Video Format field value, and the packet content is a Vendor Specific

InfoFrame packet content.

[Claim 16] The receiving system of claim 12, wherein the 3D image processor

transmits a play command to the specific source device.

[Claim 17] The receiving system of claim 16, wherein the play command is

transmitted through a consumer electronics control (CEC) line to the

specific source device.

[Claim 18] The receiving system of claim 12, further comprising a display

interface to couple the specific source device to the receiving system.

[Claim 19] The receiving system of claim 18, wherein the digital interface is a high

definition multimedia interface (HDMI).

[Claim 20] The receiving system of claim 12, wherein when it is determined that a

plurality of source devices can provide a 3D image, the 3D image

processor displays information of the plurality of source devices,

wherein the 3D image processor switches the input source to the

selected source device when one of the displayed information of the

plurality of source devices is selected by a user, and the 3D image

processor transmits a play command to the selected source device.



[Claim 21] The receiving system of claim 12, wherein the 3D image processor

transmits a play command while switching the input source for the

plurality of source devices at a constant time interval when the plurality

of source devices can provide a 3D image.

[Claim 22] The receiving system of claim 12, wherein the display displays an error

message of no executable 3D image when no source device can provide

a 3D image.

[Claim 23] A method comprising:

receiving a request for a three-dimensional (3D) image viewing while

displaying content from an input source;

determining whether any source device can provide a 3D image in

response to receiving the request; and

displaying, in response to the determining, information that no source

device can currently provide a 3D image.

[Claim 24] The method of claim 23, wherein determining the source device

includes determining whether the source device can provide a 3D

image based on a field value within packet content received from the

source device.

[Claim 25] The method of claim 24, wherein the field value is a HDMI Video

Format field value, and the packet content is a Vendor Specific

InfoFrame packet content.

[Claim 26] The method of claim 23, further comprising transmitting a play

command to the source device.
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