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(54) [Title of the invention] Content distribution equipment, reception equipment, content distribution method and reception
method

(57) [Summary]

[Issue] Provide distribution equipment as well as reception * -
equipment that can easily enlarge and display the video images
distributed by multi-cast from the distribution equipment.

[Solution] The distribution equipment that distributes a video of
higher frame resolution than the screen resolution of the reception
equipment divides the frame of the above-mentioned video into
multiple blocks, assigns identification information to identify each
block to the above-mentioned multiple blocks, sends video division
information including the identification information of each block
and the position information in the above-mentioned frame of the
relevant block to the above-mentioned reception equipment, and
sends a multi-cast stream of the video for each block to which the
above-mentioned identification is attached. The reception equipment
receives the above-mentioned video division information,
determines the video range to be shown on the display in the above-
mentioned frame as well as the block in the relevant video range
based on the above-mentioned screen resolution and magnification
ratio, receives the multi-cast stream having the corresponding
identification information to the determined block among the multi-
cast streams of the video for each block to which the above- L
mentioned identification information is attached, and shows it on the

above-mentioned display.

200

Network

—100

Content distribution equipment

[Selected figure]  Figure 1
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[Range of patent claim]
[Claim 1]

In the content distribution equipment, that distributes a video of higher frame resolution than the screen resolution of the
content reception equipment,

the division means to divide the frame of the above-mentioned video into multiple blocks, and

the assignment means to assign the identification information to identify each block for the above-mentioned multiple
blocks, and

the means to send the above-mentioned content reception equipment the video division information including the above-
mentioned identification information of each block and the position information in the above-mentioned frame of the
relevant block, and

the video stream transmission means to send a multi-cast stream of the video for each block to which the above-
mentioned identification information is attached

are included.
[Claim 2]

The above-mentioned assignment means is the content distribution equipment according to Claim1, which assigns the
multi-cast address or the multi-cast address and the port number to each block as the above-mentioned identification
information.

[Claim 3]
The above-mentioned block is the content distribution equipment according to Claim 1, which is characterized as a
macro-block consisting of a plurality of pixels or consisting of a plurality of the above-mentioned macro-blocks.
[Claim 4]
In the above-mentioned division means,
the means to divide the above-mentioned frame into multiple video blocks, and
the hierarchical coding means to divide each video block into multiple hierarchical video blocks and generate a coded
video for each hierarchical video block by coding each hierarchical video block

are included, and

the above-mentioned assignment means assigns the identification information to identify each hierarchical video block
for the above-mentioned multiple hierarchical video blocks in each video block.

The above-mentioned assignment means is the content distribution equipment according to Claim 1, which sends a multi-
cast stream of the above-mentioned coded video for each above-mentioned hierarchical video block to which the above-
mentioned identification information is attached.

[Claim 5]

The above-mentioned video block is the content distribution equipment according to Claim 4, which consists of a
plurality of macro-blocks, each of which consists of a plurality of pixels.
[Claim 6]

The display and

the first reception means to receive the video division information containing the identification information assigned to
each block for the multiple blocks obtained by dividing the frame of a video of higher frame resolution than the screen
resolution of the above-mentioned display, and

the storage means to store the video division information received by the above-mentioned first reception means, and

the viewing control means to determine the video range to be shown on the above-mentioned display in the above-
mentioned frame as well as the blocks in the relevant video range based on the above-mentioned screen resolution and the
specified magnification ratio, and

the means to obtain the corresponding identification information to the block determined by the above-mentioned
viewing control means from the above-mentioned video division information, and

the second reception means to receive the multi-cast stream having the above-mentioned obtained identification
information among the multi-cast streams of the video for each block to which the above-mentioned identification
information is attached, and

the means to show the video of the above-mentioned multi-cast stream received on the above-mentioned display

are included in the content reception equipment.
[Claim 7]

The content reception equipment according to Claim 6, which is characterized in that the above-mentioned video range

includes the specified magnified display position in the above-mentioned frame and
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the size is determined based on the above-mentioned screen resolution and the above-mentioned specified magnification
ratio.
[Claim 8]

The content reception equipment according to Claim 6, which is characterized in that the above-mentioned identification
information is the multi-cast address or the multi-cast address and the port number.
[Claim 9]

The above-mentioned blocks are multiple hierarchical video blocks obtained for each video block by hierarchically
coding multiple video blocks obtained by dividing the above-mentioned frame.

The above-mentioned viewing control means is the content reception equipment according to Claim 6, which determines
the above-mentioned video range based on the specified magnified display position, the above-mentioned screen resolution
and the above-mentioned magnification ratio and determines the hierarchical video block of a hierarchy suitable for the above-
mentioned magnification ratio and the above-mentioned screen resolution from each block.

[Claim 10]

The content reception equipment according to Claim 6, which is characterized in that the above-mentioned block is a
macro-block consisting of a plurality of pixels.
[Claim 11]

The content distribution method to distribute a video of higher frame resolution than the screen resolution of the content
reception equipment.

The division step to divide the frame of the above-mentioned video into multiple blocks, and

the assignment step to assign the identification information to identify each block for the above-mentioned multiple
blocks, and

the transmission step to send the above-mentioned content reception equipment the video division information including
the above-mentioned identification information of each block and the position information in the above-mentioned frame of
the relevant block, and

the video stream transmission step to send a multi-cast stream of the video for each block to which the above-mentioned
identification information is attached

are included in the content distribution method.

[Claim 12]

The reception method in the content reception equipment equipped with a display.

The first reception step to receive the video division information containing the identification information assigned to each
block for the multiple blocks obtained by dividing the frame of a video of higher frame resolution than the screen resolution
of the above-mentioned display, and

the viewing control step to determine the video range to be shown on the above-mentioned display in the above-
mentioned frame as well as the blocks in the relevant video range based on the above-mentioned screen resolution and the
specified magnification ratio, and

the step to obtain the corresponding identification information to the block determined by the above-mentioned viewing
control means from the above-mentioned video division information, and

the second reception step to receive the multi-cast stream having the above-mentioned obtained identification information
among the multi-cast streams of the video for each block to which the above-mentioned address information is attached, and

the step to show the video of the above-mentioned multi-cast stream received on the above-mentioned display

are included in the reception method.

[Claim 13]

A program to get the computer to function as the content distribution equipment to distribute a video of higher frame
resolution than the screen resolution of the content reception equipment and

to get the above-mentioned computer to function as

the division means to divide the frame of the above-mentioned video into multiple blocks,

the assignment means to assign the identification information to identify each block for the above-mentioned multiple
blocks,

the means to send the above-mentioned content reception equipment the video division information including the above-
mentioned identification information of each block and the position information in the above-mentioned frame of the
relevant block, and
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the video stream transmission means to send a multi-cast stream of the video for each block to which the above-mentioned
identification information is attached.

A program which makes
[Claim 14]

a computer with a display work as

the first reception means to receive video division information including identification data assigned to respective blocks
obtained by dividing a frame of a video image of which resolution is higher than the screen resolution of the display,

a means of storing video division information received by the first reception means,

a viewing control means to determine an area of video in the frame to be shown on the display and blocks of the area based
on the screen resolution and a specified enlargement ratio,

a means of acquiring identification data of the determined blocks from the video division information,

the second reception means to receive multicast streams with the acquired identification data from multicast streams of
video images of respective blocks with identification data,

and a means of showing the video of the received multicast streams on the display.

A program which makes
[Detailed Description of the Invention]

[Technical Field]
[0001]

This invention is applicable to, for examples, IP multicast video delivery systems.

[Technical Background]
[0002]

With the recent widespread use of broadband as a background, multimedia contents delivery services using IP
communication are offered by various communication and service providers and various kinds of services including low
resolution video delivery services for mobile devices and high resolution video delivery services in HD (High Definition)
quality for digital TVs are provided.

[0003]

Multimedia content delivery services can be roughly classified into IP multicast delivery services and VoD multicast video
delivery services.
[0004]

IP multicast is a video delivery method in which a content delivery device sends streams of respective contents, a user
selects a program he or she wants to, and a router makes a copy of the content and sends it to the user. The content delivery
device sends only one stream of each content and the same video image is displayed on devices of all users. Thus, when the
resolution of a content receiving device is different, the content delivery device is required to send a stream according to the
resolution.

[0005]

VoD is a system in which a user selects a program he or she wants to watch and the program is sent according to the user's
instruction, and when the IP communication protocol is used, the content is transferred by RTP (Real-Time Transport Protocol)
or HTTP (Hyper Text Transfer Protocol) unicasting between a VoD server and a client. The delivery server is required to send
a content separately to each user, but the user can play, pause, and fast-forward the video using RTSP (Real Time Streaming
Protocol), which enables video delivery meeting each user's demand. However, a content delivery device sends a stream to
each user, and the larger the number of users, the larger the load on the device, which is a disadvantage.

[0006]

In IP multicast, when the resolution of a content receiving device is different, a content delivery device is required to send

a stream according to the resolution, which is a disadvantage. The patent document 1 discloses a technology
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which compensates the disadvantage. This uses hierarchical coding and enables displaying a content on content receiving
devices of various resolutions without sending streams according to their resolutions. Hierarchical encoding is a technology
of encoding and dividing a video image into multiple video images for different resolutions and an encoding method which
allows content receiving devices selectively receiving streams according to their resolutions and enables displaying a content
on devices of various resolutions. However, the method used in the patent document 1 is hierarchical encoding by video image
and a display different from a video image sent from the content delivery device such as an enlarged part is difficult. To
enlarge a part of an image, the method requires receiving all streams for a full screen before enlarging, which causes a lower
resolution of the enlarged image.

[0007]

The patent document 2 discloses a technology which enables displaying a video image different from one sent from a video
delivery server and enlarging a part of an image. The technology described in the patent document 2, a content receiving
device notifies a content delivery device of a part to be enlarged and the content delivery device enlarges the part and then
sends it. It requires sending a stream upon request from the content receiving device and is applicable to VoD, which is
unicasting, but not applicable to IP multicast in which the same stream is sent to all users. In addition, after the content delivery
device creates an enlarged image, it re-encodes the enlarged video image to send it to the content receiving device, which
causes a problem of increasing a load on the content delivery device.

[Patent document 1] Patent publication number 2003-124991
[Patent document 2] Patent publication number 2003-199100
[Disclosure of the Invention]

[Problem to be Solved by the Invention]

[0008]

As described above, in conventional IP multicasting, it is difficult to enlarge a part of video on a content receiving device
without reducing its resolution.
[0009]

This invention is intended to solve the problem and to provide a content receiving device and a content delivery device
which can easily enlarge a part of a video image using multicasted video images.
[Means to solve the problem]

[0010]

(1) A content delivery device which delivers a video image of which resolution is higher than that of a content receiving
device

divides a frame of the video image into multiple blocks,

assigns identification data to the multiple blocks to identify each of them,

sends video division information including identification data of each block and information on the position of the block
in the frame to the content receiving device,

and sends a multicast stream of the video of each block with the identification data.

[0011]

For example, a multicast address or a combination of a multicast address and a port number is used as the identification
data.
[0012]

(2) The content receiving device which receives the multicast stream of each block sent from the content delivery device
is equipped with a display,

receives video division information including identification data assigned to respective blocks obtained by dividing a frame
of a video image of which resolution is higher than the screen resolution
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of the display,

determines an area of video in the frame to be shown on the display and blocks of the area based on the screen resolution
and a specified enlargement ratio,

acquires identification data of the determined blocks from the video division information,

receives multicast streams with the acquired identification data from multicast streams of video images of respective blocks
with identification data,

and shows the video of the received multicast streams on the display.
[Effects of the Invention]
[0013]

A content receiving device can easily enlarge a part of a video image using video images multicasted from a content
delivery device.
[Preferred Embodiments of the Invention]
[0014]

The following is an explanation of embodiments of this invention using figures.
[0015]
(The first embodiment)

Figure 1 shows an example of the entire configuration of a content delivery system.
[0016]

In Figure 1, a network 300 is supposed to be an IP communication network for content delivery such as CDN (Contents
Delivery Network). A content delivery device 100 and a content receiving device 200 are connected to the network 300.

[0017]

The content delivery device 100 is, for example, is an IP multicast delivery server owned by a carrier providing a
multimedia content delivery service. The content receiving device 200 is, for example, a digital TV, a mobile device, or a
personal computer which can receive IP multicast data. The content receiving device 200 is equipped with a viewing control
interface 201 which has a function of specifying enlarged display.

[0018]

The content delivery device 100 contains a content storage part 101, a video dividing part 102, a encoding part 103, an
identification data assignment part 104, a video division information storage part 105, a stream generation part 106, a content
delivery part 107, and a video division information delivery part 108.

[0019]

The content receiving device 200 contains the viewing control interface part 201, a viewing control part 202, a stream
selection part 203, a stream request part 204, a video division information receiving part 205, a content receiving part 207, a
content decoding part 208, a content displaying part 210, and a display 210.

[0020]

The following explains the configuration and operation of the content delivery device 100 with reference to Figures 1 and
2. The explanation assumes that the content delivery device 100 delivers a content of which frame resolution is higher than
the maximum resolution in which the content receiving device 200 can display (the screen resolution of the display 210). The
content is stored in the content storage part 101 of the content delivery device 100.

[0021]

Figure 2 shows division of a frame of the video image into multiple video blocks by the video dividing part 102 of the
content delivery device 100 (Step S1). There is no restriction on sizes of video blocks. A frame can be divided into macro
blocks, which is the minimum unit of encoding, and 1 video block can be 1 macro block or multiple macro blocks (a group of
macro blocks) (for example, 160 x 160 pixels). A frame can also be divided into pixels, and 1 image block can be 1 pixel (1 x
1 pixel) or a group of multiple pixels.
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[0022]

The process after Step S2 varies depending on sizes of video blocks. In the first embodiment, 1 video block is a group of
macro blocks, and in the second embodiment, 1 video block is 1 macro block.
[0023]

When 1 video block is 1 macro block, the video of 1 video block is sent as 1 stream. When 1 video block is a group of
macro blocks, the video of the video block (a group of macro blocks) is hierarchically encoded, divided and encoded for
different resolutions, and sent as multiple streams.

[0024]

Hierarchical encoding is an encoding method in which a video image is divided and encoded into video blocks for different

resolutions.
[0025]
In the example shown in Figure 4, the frame resolution of a video image (an original image) sent from the content delivery

device 100 is 3200 x 2400 pixels, the screen resolution of the content receiving device 200 is 800 x 600 pixels, and the size of
a video block is 400 x 300 pixels.
[0026]

In Step S2 of Figure 2, the encoding part 103 hierarchically encodes each of the video blocks obtained by dividing the
original video image in Step S1. This hierarchically encoding must meet the following requirements.
[0027]

- The resolution of the second layer is twice that of the first layer.
[0028]
- The resolution of the third layer is twice that of the second layer.
[0029]
- The resolution of the fourth layer is twice that of the second layer.
[0030]
If the above is shown as a formula,
The hierarchy level of the k-th layer = the resolution of the (k +
1) -th layer x 2.
[0031]

For example, when the size of the video block is 400 x 300, as shown in FIG. 4B, the video in each video block is
divided into three hierarchical video blocks (first to third hierarchical video blocks). Divided into The video of the first layer
in one video block is 100 x 75 of the first hierarchical video block, and the video of the second hierarchical layer is the
combination of the first hierarchical video block and the second hierarchical video block. The third layer video is 400 x 300
of the combined size of the first hierarchized video block, the second hierarchized video block, and the third video block.
For example, in the case of displaying a video with a resolution of 200 x 150, display can be achieved by superimposing the
first hierarchical video block and the second hierarchical video block.

[0032]

Encoding unit 103 encodes the video of each hierarchical video block in multiple layers (for example, three hierarchical
layers here) for each video block to obtain the first hierarchical video block (that is, the first video block in one video block).
The encoded video of the layered video block, the second layered video block, and the third layered video block) is obtained.

[0033]

In step S3, identification information allocation unit 104 determines identification information to be assigned to each of
the hierarchical video blocks of multiple layers (for example, three layers in this case) for each video block obtained in step
S2. The identification information is, for example, address information (address, port number).

[0034]
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The address information to be assigned may be a value different for each layered video block, and may be identified by a
multicast address, identified by a port number, or identified by a combination of a multicast address and a port number. For
example, each hierarchical video block can be identified by the multicast address by assigning a different multicast address to
each hierarchical video block. Also, by assigning one multicast address to the entire hierarchical video block and assigning a
different port number to each hierarchical video block, each hierarchical video block can be identified by the combination of
the multicast address and the port number.

[0035]

In step 4, the video division information of the content information obtained by the processing up to step S3 is stored in the

video division information storage unit 105.
[0036]

The video segmentation information includes the following information.
[0037]

* Resolution of original picture

+ Total number of video blocks obtained by dividing the original video

= Video block size,

* Total number of layers in hierarchical coding

* Position information of each video block (x, y coordinates)

-For each hierarchized video block in each video block, the hierarchy number indicating which hierarchy the
hierarchized video block is ("1" in the case of the first hierarchy, "2" in the case of the second hierarchy) , "3" in the case of
the third hierarchy)

-Address information (multicast address, port) assigned to each hierarchical video block

The position of each hierarchized video block in the video block is uniquely determined by the resolution number of the
hierarchized video block.

[0038]

The video division information includes information sufficient for content receiving apparatus 200 to select an appropriate
stream, in addition to the information used for address determination given when the content distribution apparatus 100 sends
a stream. Need to be
[0039]

Since the information to be stored differs depending on the address information assigned in step 3, it is assumed that the
address information is held in various formats. Here, formats of the video division information in the case of using the multicast
address and the port number shown in Fig. 5 and FIG. 6 and in the case of using only the multicast address are illustrated. The
information common to each format of Figs. 5 and 6 is as follows.

[0040]

+ Resolution of original picture

* Total number of video blocks

* Video block size

* Hierarchical coding information

The resolution of the original video is the frame resolution before division of the video, and corresponds to 3200 x 2400
in Fig. 4. The total number of video blocks is 8 x 8 = 64 in the case of Fig. 4, and the size of the video blocks is 400 x 300.
Since the total number of video blocks can be derived from the size of the video blocks, it may be omitted. The hierarchical
coding information is video information generated when hierarchical coding of each video block is performed, and includes
the total number of layers and the size according to the layer. That is, the example provided in Fig. 4 corresponds to the three
layers: the first layer 100 x 75, the second layer 200 x 150, and the third layer 400 x 300.

[0041]

Next, individual information included in the image division information are described in Figs. 5 and 6.

[0042]
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Fig. 5 shows video division information when a multicast address and a port number are used as an address information
allocation method. A different multicast address is assigned to each video block, and in the video block, (streams of) coded
video for each hierarchical video block are distinguished by a port number. For example, in the case of an IPv6 multicast
address, upper 64 bits are used as address information for identifying content, and lower 64 bits are used as information for
identifying a video block. In the lower 64 bits, the row number is used for the last 1-32 bits and the column number is used
for the last 33-64 bits as position information of the video block.

[0043]

In addition, the hierarchical video block allocates a port number according to the hierarchical number. Regarding the port
numbers, the first hierarchized video block, the second hierarchized video block, and the third hierarchized video block are
allocated as "10001", "10002", and "10003", respectively. For example, in the case of address information “3ffe:100::0/64”
for identifying content, the position “8 rows and 5 columns” of the video block, and the layer number “2 (second hierarchical
video block)”, the multicast address “ 3ffe:100::0: 0: 0: 8: 0: 0: 0: 5/64” and the port number* 10002 “can be uniquely
determined.

[0044]

Fig. 6 shows video division information in the case of using only a multicast address as a method of allocating address
information. When using only the multicast address, the position information of the video block and the layer number are
associated to generate a multicast address. For example, in the case of an [Pv6 multicast address, content identification
information is added to upper 64 bits and video block identification information is added to the last 64 bits. Also, a hierarchy
number is assigned to the last 1-16 bits, a row number indicating the position of a video block to the last 17-40 bits, and a
column number indicating a position of video block to lower 41-64 bits. For example, in the case of the content identification
information "3ffe:100::0/64", the position "8 rows and 5 columns" of the video block, and the hierarchy number "2", the
multicast address "3ffe:100::0:0:8: It can be uniquely determined as 0: 0: 5: 0: 2/64.

[0045]

The address assignment method may be any video block in the content and (hidden video of the hierarchical video block)
other than the above, as long as they can be identified by the content receiving apparatus.
[0046]

In the following, the case where a multicast address and a port number are used as address information as shown in Fig. 5
will be described as an example.
[0047]

In step 5, stream generation unit 106 generates a multicast stream of coded video for each layered video block generated
in step 2. When generating a multicast stream of each hierarchical video block, the address information in the video division
information corresponding to the hierarchical video block is acquired from video division information storage unit 105, and
the acquired multicast address and port number are used as the destination address to generate a multicast stream.

[0048]
At step 6, content distribution unit 107 transmits the multicast stream generated at step 5.
[0049]

Meanwhile, the video division information transmission unit 108 is stored in the video division information storage unit
105 separately from the transmission of the multicast stream, for example, before distributing the multicast stream or
simultaneously with the distribution of the multicast stream. For example, video division information as shown in Fig. 5 is
transmitted to each content receiving apparatus (step S7). Step S7 may be performed when a transmission request for video
division information is received from the content reception apparatus, or may be transmitted to the content reception apparatus
in advance without waiting for the transmission request.
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[0050]
Next, the configuration and processing operation of the content receiving apparatus will be described with reference to
Figs. 1 and 3.

[0051]

When the video division information reception unit 205 of content reception device 200 receives the video division
information transmitted from the content distribution device 100 (step S101), the video division information storage unit 206
stores the received video division information (step S101). S102).

[0052]
Here, viewing control interface unit 201 will be described. Viewing control interface unit 201 receives the enlarged display
position and the enlargement ratio of the video specified by the user.

[0053]

In Fig. 7, when the desired position on the display on which the received video is displayed is specified, viewing control
interface unit 201 detects the specified position. Viewing control interface unit 201 displays an interface screen as shown in
Fig. 8 on display 210, and displays position information (x coordinate, y coordinate) of the detected position on the interface
screen as an enlarged display position. In addition to detecting and displaying the detected position on the interface, direct
position information may be input.

[0054]

The coordinates (x coordinate, y coordinate) of the detected position are displayed in display areas 204 and 205 of the
interface screen in the figure. The position information may represent the designated position by the coordinates of the pixel
at that position, or may be relative position information of the position. In Fig. 8, as an example, positional information of a
pixel at a designated position, that is, the x coordinate “600” and the y coordinate “300” are displayed as the enlarged display
position.

[0055]

Further, on the interface screen in Fig. 8, an “enlarge” button 201 and a “shrink” button 202 for instructing enlargement /
reduction with respect to the detected position are displayed. When the video displayed on the display is already enlarged, a
“normal” button 203 for displaying a video equal to the resolution of the display and a “reduction” button 202 are displayed.

[0056]

When a desired point on the display is designated by a pointing device or the like when an image equal to the resolution
of the display is displayed, for example, position information of the designated position is displayed on the interface screen. ,
"Magnify" button 201 is displayed. When the "enlarge" button 201 is pressed once, an image having a resolution twice that of
the current (or normal display) resolution centered on the designated enlarged display position is displayed, and "enlarge"
once more. When the button 201 is pressed, an image of double resolution is displayed. That is, in accordance with the number
of times the "enlargement" button is pressed, display enlargement can be done twice, 4 times, 8 times, or more.

[0057]

When an enlarged image such as double or quadruple has already been displayed, for example, position information of the
designated position, “shrink” button 202, “normal” button 203, on the interface screen, Furthermore, when the enlargement
display is possible, the "magnification" button 201 is displayed. When this "shrink" button 202 is pressed once, a video with
a resolution of 1/2 times the current resolution is displayed, and when it is possible to display a video with a lower resolution,
the "shrink" button once more When the user presses 02, a half-resolution image is displayed. In other words, according to the
number of times the “Reduce” button is pressed, the enlargement ratio is halved, 12, 14, 18 ... (for example, 12, 1/2) Display)
is performed. When the "normal" button 203 is pressed, an image equal to the screen resolution of the display is displayed on
the display.

[0058]
Here, by pointing a point on the display using a pointing device
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Although the case where the position information is detected as the enlarged display position has been described as an example,
the present invention is not limited to this case, and a desired coordinate value may be input as the enlarged display position.
In addition, for example, by setting the cursor to a desired position, position information of the cursor may be acquired as a
magnified display position. Further, when the video is divided in advance as in a video conference system, the divided block
may be designated as the enlarged display position. With the interface screen for Fig. 8 as an example, any method may be
used as long as the enlarged display position and the enlargement ratio can be specified.

[0059]

Return to the figure description. In the following description, the frame resolution of the video transmitted by the content
distribution apparatus 100 is 3200 x 2400, the screen resolution of the display 210 of the content reception apparatus 200 is
800 x 600, and the video block size 400 x 300. When described as being encoded in three layers, the size of the first layer in
each video block is 100 x 75, the size of the second layer is 200 x 150, and the size of the third layer is 400 x 300. Therefore,
the resolution of the video of the first layer is 1/4 of the resolution of the original video, the resolution of the video of the
second layer is 1/2 of the resolution of the original video, and the resolution of the video of the third layer Has the same
resolution as the original video. Also, the screen resolution of display 210 of the content reception device 200 is a resolution
of 1/4 of the frame resolution of the original video.

[0060]

(Normal display control)

First, the normal display control with an enlargement factor of 1 will be described, in which the entire frame is displayed
with the screen resolution of display 210 of the content receiving from corrected apparatus 200 (narrowing).

[0061]

In step S104, the “normal” button 203 on the above-described interface screen displayed by the viewing control interface
unit 201 is pressed or the “shrink™ button 202 is pressed, and viewing control unit 202 performs normal display control
functions (when the enlargement ratio is determined to be 1). Alternatively, since the default of display control at the start of
content reception is normal display control, when the content reception is started, the enlargement ratio is determined to be 1
and normal display control is executed.

[0062]

According to the statuses of the normal and enlarged displays, viewing control unit 202 acquires the range (video range)
of video blocks to be acquired among all video blocks in a frame and each video block within the video range. The layer
number of the hierarchized video block to be selected is selected (step S105). Here, the video range is represented by position
information (x, y) of the video block, and x and y indicate the number of blocks from the origin (the lower left of the original
video).

[0063]

In the case of normal display, all video blocks in a frame are selected as a video range. In addition, the layered video block
acquired in each video block can be uniquely determined from the frame resolution of the original video transmitted by the
content distribution apparatus 100 and the screen resolution of the content reception apparatus 200. When the original video
is 3200 x 2400 and the screen resolution of content receiving apparatus 200 is 800 x 600, the screen resolution of the content
receiving apparatus 200 is 1/4 of the original video, so the video of the first layer will be captured. Therefore, it is sufficient
to receive the first hierarchized video block (that is, the hierarchical number “1’) which is 1/4 the size of the video block.
[0064]

Next, in step S106, reception stream selection unit 203 determines the position information (all video blocks) of the video
block obtained in step S105 from the video division information stored in video division information storage unit 206 in step
S102. The multicast address and port number corresponding to the hierarchical number (“1”) of the layered video block
captured in each video block is stored.

[0065]
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In the case of normal display, the first hierarchical video block is received here in accordance with the resolution of content
reception device 200 for all video blocks, so the multicast address and port number corresponding to this are stored in video
division information storage unit 206.

[0066]

Information concerning the multicast address and port number obtained in step S106 are sent to stream request unit 204
and content reception unit 207.

[0067]

In step S107, stream request unit 204 transmits a join request (JOIN message) to the multicast address acquired in step
S106. The join request is received by a router in the network 300 connecting content receiving apparatus 200 and the content
distribution apparatus 100, and is transmitted to generate a multicast route for the multicast address. Therefore, if content
receiving apparatus 200 can receive all the streams of the multicast address transmitted from the content distribution apparatus
100, for example, the content distribution stream from the content distribution apparatus 100 to the content receiving apparatus
200 does not pass through the router. If the network is to be transmitted, step S107 is unnecessary.

[0068]

In step S108, content receiving unit 207 receives the stream of the multicast address and port number obtained in step S106.
[0069]

The stream received by content receiving unit 207 is decoded in video block units by the content decoding unit 208 (step
S109). Here, as the same video block is divided into multiple hierarchical video blocks by hierarchical coding, video data from
the same video block (here, video data of the first hierarchical video block) is decoded in the aggregate. Whether the received
stream belongs to the same video block or not and is referred to the video division information stored in video division
information storage unit 206 can be determined from the multicast address and port number included in the header of the
received stream.

[0070]

In step S110, content display unit 209 rearranges the video for each video block decoded in step S109 and displays the
rearranged video on the display. Here, content display unit 209 refers to the video division information stored in the video
division information storage unit 206 when rearranging video blocks, and the block display position is determined based on
the position information of each video block in the corresponding video division information.

[0071]

An example video produced through the processes described above is displayed on display 210 of content reception device
200 as shown in Fig. 7A.

[0072]

(Magnified display control)

Next, the enlarged display control will be described. For example, as shown in Fig. 7A, when a desired individual point in
the image displayed in the normal display on the display is designated by the user, as shown in the figure and is detected by
view control interface unit 201. Further, “enlarge” button 201 found on the interface screen shown in the figure is assumed to
have been pressed once. In this case, view control unit 202 obtains, for example, the enlarged display position (600, 300) and
the enlargement ratio of 2 (step S104).

[0073]

In step S105, viewing control unit 202 determines the video range (position information of the video block) acquired from
the enlarged display position and the enlargement ratio, and the layer number of the hierarchical video block in the video block
to be acquired.

[0074]

In the case of an enlarged display, display 210 is shown in the frame of the original image based on the position/orientation
of the enlarged display.
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The video range to be displayed in (video block to be acquired (corresponding orientation information)) and the layer number
of the hierarchical video block in the video block are selected. Below, an example of the selection method of an imaging |
video range is shown.

[0075]

When the enlarged display position is (600, 300) and the enlargement ratio is twice, as shown in Fig. 9, the enlarged
display position is (600, 300) and the video range is 1/2 of the screen resolution of the content receiving device 200. It is a
range enclosed by 400 x 300 which is the size. The video block included in this range is determined.

[0076]

As shown in Fig. 9, the video range to be extracted is known from the video block of (5, 6) to the video block of (8, 3) in
video block position information (x, y). In this example, since the enlarged display position is a boundary point of the video
block, it can be easily estimated. However, as shown in Fig. 10A, when the enlarged display position is (550, 337.5) in the
position coordinates of the pixel, the video range cannot be determined in video block units. In such cases, for example, as
shown in Fig. 10B, depending on the position information of the video block including the position coordinates of the apex of
the video range, the position coordinates of the apex of the video range are shifted so as to coincide with the vertex defining
the border of the video block including the vertex.

[0077]

For example, in Fig. 10A, the coordinates of the lower left corner of the 400 x 300 rectangular image range centered on
the designated enlarged display position (550, 337.5) are the pixel position coordinates (350, 187.5). And, if the position
information of the video block including the coordinates is determined, it will be obtained as (4, 3), and by using this, the
range of (4, 6) to (7, 3) in the video block position information can be determined as the video range to be extracted. Since
this is an example, the method of acquiring a video block is not limited to the arrangement described previously.

[0078]

Viewing control unit 202 further determines the layer number of the hierarchized video block in the video block within the
selected video range.
[0079]

The hierarchy of layered video blocks acquired in each video block is the frame resolution (for example, 3200 x 2400 in
this case) of the original video sent by content distribution apparatus 100 and the screen resolution (for example, Here, it is
possible to uniquely determine it from 800 x 600 and the enlargement ratio (for example, twice in this case) regardless of the
size of the video block. That is, when the enlargement ratio is twice, the resolution twice as high as the screen resolution of
the receiving device is 1600 x 1200. Therefore, it is sufficient to select the layer of resolution of 1/2 times the frame resolution
of the original image, that is, the image of the second layer. That is, it is sufficient to receive the layer numbers “1” and “2” of
the first hierarchical video block and the second hierarchical video block (the total size of these two hierarchical video blocks
is 200 x 150).

[0080]

In step S106, reception stream selection unit 203 determines the position information ((4, 6), (7, 3)) of the video block
obtained in step S105 from the video division information stored in video division information storage unit 206. The multicast
address and port number corresponding to the layer numbers (“1” and “2”) of the layered video block acquired in each video
block are acquired.

[0081]

Information concerning the multicast address and port number obtained in step S106 are sent to stream request unit 204
and content reception unit 207.
[0082]

Stream request unit 204 transmits a join request (JOIN message) to the multicast address acquired in step S106 as necessary
(step S107).

[0083]
In step S108, content reception unit 207 obtains the circle obtained in step S106.
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Receive a stream of multicast address and port number. Filter and receive only the necessary streams so as not
to receive useless streams.
[0084]

The stream received by content receiving unit 207 is decoded in video block units by the content decoding unit 208 (step
S109). As in the case of normal display control, video data of the first hierarchized video block and the second hierarchized
video block of the same video block are decoded together.

[0085]

In step S110, content display unit 209 rearranges the video for each video block decoded in step S109 and displays the
rearranged video on the display. Here, content display unit 209 refers to the video division information stored in the video
division information storage unit 206 when rearranging video blocks, and the block display position is determined based on
the position information of each video block in the corresponding video division information.

[0086]

By the above processing, for example, a video as shown in Fig. 7B is displayed on the display of content receiving apparatus

200.
[0087]
Second Embodiment

The aforementioned first embodiment describes the case where a single video block is configured using multiple macro-
blocks. The following description of a second embodiment describes the case where a single macro-block comprises one video
block.

[0088]

The configurations of content distribution device 100 and content receiving device 200 are the same as those in the figure.
[0089]

The processing operation of content distribution apparatus 100 will be described with reference to the figure. Video cutting
unit 102 of content distribution apparatus 100 divides a video frame into macro-block units, and organizes each macro-block
as a single video block (step S1). Next, encoding unit 103 encodes the video content of each video block.

[0090]

In the second embodiment, after the video is coded by coding unit 103, the video may be divided into macro-block units to
obtain multiple video blocks.
[0091]

In step S3, identification information allocation unit 104 uses different address information (multicast address or port
number or multicast address) for each encoded video block obtained in step 2 as in the first embodiment to assign port numbers).
[0092]

In step S4, the video division information of the content information obtained by the processing up to step S3 is stored in
video division information storage unit 105.

[0093]
The image division information includes, for example, the information listed below.
[0094]
= Resolution of the base image
* Position information of each video block (x, y coordinates)
+ Address information assigned to each video block (multicast address, port)
* Size of each video block

As described in the first embodiment, it is assumed that address information is held in various formats. For example,

different multicast addresses are assigned to each video block in the original video
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Through this approach, each video block can be identified using a multicast address. Alternatively, when one multicast address
is assigned to the entire original video to be distributed, by assigning different port numbers to each video block in that, each
video block has a multicast address and a port number, and can be identified collectively.

[0095]

Fig. 11 shows an example of video division information in the case of assigning a multicast address to each video block.
The video division information in Fig. 11 includes, for each video block, position information of the video block and a
multicast address. For example, in the case of an IPv6 multicast address, content identification information is added to the first
64 bits and identification information of a video block is added to the last 64 bits. Also, a row number is assigned to the last
1-32 bits, and a column number is assigned to the last 33-64 bits. In the case of contents identification information
“3ffe:100::0/64”, and video image blocks of macroblock positions "100 lines, 150 rows", multicast address: They can
immediately be determined to be 3ffe:100::0:0:0:0:64:0:0:0:0:96/64.

[0096]

Moreover, the resolution of the original video images is the frame resolution before separation of the video images, and
the video image block size is the size of the video image blocks (in other words, macroblocks), and becomes, for example
(16, 16). Because the video image block position information indicates the block position information, it indicates the
number of macroblocks in the vertical and horizontal directions, and does not indicate at the pixel level.

[0097]

In step 5, in respect of the stream generation means 106, there is generation of a multicasting stream for each video image
block. On the occasion of generating the multicast stream of each video image block, the address information of the video
image separation information corresponding to said video image block is acquired from the video image separation information
recording means 105, and a multicast stream having the acquired multicast addresses, and port numbers as the destination
addresses, are generated.

[0098]

At step 6, content distribution unit 107 transmits the multicast stream generated at step 5.

[0099]

On the other hand, apart from the transmission of the multicast stream, the video image separation information transmission
means 108 transmits, for example, the video image separation information represented in figure 11 to each contents reception
device (step S7) before the broadcast of the multicast stream, and also simultaneous with the broadcast of the multicast stream.
Step S7 may be performed when a transmission request for video division information is received from the content reception
apparatus, or may be transmitted to the content reception apparatus in advance without waiting for the transmission request.

[0100]

Next, an explanation is provided of the processing operations of the contents reception device while referring to Fig. 3.
Now, here, the different parts from the first embodiment are explained. In other words, Steps S101 to steps S102, and step
S104 are the same as in the first embodiment, and it is different from the first embodiment from step S105.

[0101]

In relation to the processing operations from step S105 onwards, an explanation is provided about the normal display
control and magnified display control. Now, the explanations here are of when the contents distribution device 100 distributes
the original video images with the frame resolution of 3200 x 2560, and the screen resolution of the display 210 of the contents
reception device 200 is 800 x 640, and the size of the video image block (macroblock) is 16 x 16.

[0102]
(Normal display control)

When the normal display control as a magnification of 1 is initiated (step S104), the view control means 202 determines,
for example, the video image range of the entire frame of the video image, and determines the acquired video image block,
from within the entire video image block of this video image range
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(step S103).
[0103]

How many macro blocks comprise the configuration will be understood from the screen resolution of the contents reception
device 200. For example, when the screen resolution of the reception device 200 is 800 x 640, the total number of macroblocks
becomes 2000, with 50 in the horizontal direction and 40 in the vertical direction. Macroblocks are selected from the original
video image frames (3200 x 2560) so as to match these numbers of units. Select one from each four of the macroblocks, to
determine a total of 2000 macroblocks with 50 macro blocks in the horizontal direction and 40 macroblocks in the vertical
direction.

[0104]

In the case of normal display, video image blocks are selected out from the entire video image blocks to match the screen
resolution of the contents reception device 200, based on the screen resolution of the contents reception device 200 and the
resolution of the original video image frames, and video image blocks may be determined so as to match the resolution of the
resolution of said reception device 200, but any selection method may be employed, not limited to the above described
selection method.

[0105]

Next, in step S106, the reception stream selection means 203 acquires the multicast address corresponding to the location
information of the video image blocks determined in step S105, from the video image separation information recorded in the
video image separation information recording means 206 in step S102.

[0106]

The multicast address derived in the step S106 is notified to the stream demand means 204 and the contents reception

means 207.

[0107]

This stream demand means 204 transmits (step S107) the participation demand (JOIN message) in correspondence with
the multicast addresses acquired in step S106, as required.
[0108]

In step S108, the contents reception means 207 is in receipt of the stream of multicast addresses derived in step S106.
[0109]

The stream received by the contents reception means 207 is decoded in video image block units, in other words macroblock
units, at the contents decoding means 208 (step S109).

[0110]

In step S110, content display unit 209 rearranges the video for each video block decoded in step S109 and displays the
rearranged video on the display. Here, content display unit 209 refers to the video division information stored in the video
division information storage unit 206 when rearranging video blocks, and the block display position is determined based on
the position information of each video block in the corresponding video division information.

[0111]
(Magnified display control)

Next, the enlarged display control will be described. For example, as illustrated in figure 12 (a), when the user instructs a
desired point on the video image displayed on the normal display, just as in the first embodiment, the coordinate values of that
location are detected by means of the view control interface 201. Further, “enlarge” button 201 found on the interface screen
shown in the figure is assumed to have been pressed once. On that occasion, the view control means 202 determines, for
example, the magnified display location (600, 300) and the magnification of two (step S104).

[0112]

In step S105, the view control means 202 selects the video image range to be displayed by the reception device 200, and
the acquired video image block from among the corresponding video image range, and derives the image information of the
acquired video image block.

[0113]
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For example, in the case of a magnified display location of (600, 300), and a magnification of two times, as illustrated in
figure 12 (a), the video image range becomes a range with half of the resolution of the resolution of the screen of the reception
device 200 which is the resolution of 400 x 320 on the display screen of the reception device 200 at the center location (600,
300). When this is applied to the original video image, as illustrated in figure 12 (b), it becomes a center location of (1200,
600), and a video image range of (1600 x 1280), and there is the selection of 50 horizontal and 40 vertical macroblocks from
the video image blocks in that video image range, just as with normal display. For example, there is selection of one
macroblock for every two macroblocks in the corresponding video image range (1600 x 1218), determining 2000 units
comprised of 50 macroblocks in the horizontal direction by 40 macroblocks in the vertical direction.

[0114]

As this is but one example, it should not be interpreted as being limited to this selection method of the video image block.
[0115]

The view control means 202 can derive the location information of each video image block selected in the manner described
above.

[0116]

In step S106, the reception stream selection means 203 acquires the multicast addresses corresponding to the location
information of the video image blocks derived in step S105, from the video image separation information recorded in the video
image separation information recording means 206.

[0117]

Information concerning the multicast address and port number obtained in step S106 are sent to stream request unit 204
and content reception unit 207.

[0118]

Stream request unit 204 transmits a join request (JOIN message) to the multicast address acquired in step S106 as necessary
(step S107).

[0119]

In step S108, the contents reception means 207 is in receipt of the stream of multicast addresses derived in step S106.
[0120]

The stream received at the contents reception means 207 is decoded in video image block units (in other words, macro
block units) add to the contents of decoding means 208 (step S109).

[0121]

In step S110, content display unit 209 rearranges the video for each video block decoded in step S109 and displays the
rearranged video on the display. Here, content display unit 209 refers to the video division information stored in the video
division information storage unit 206 when rearranging video blocks, and the block display position is determined based on
the position information of each video block in the corresponding video division information.

[0122]

As described above, by means of the first and second embodiments, the contents distribution device 100 separates the video
images by block units (for example, one block is a layered video image block, macro block), and multicast broadcasts as
separate streams, and the conduct of magnified display is facilitated by the contents reception device 200 only acquiring and
displaying the streams matching the instructed magnification of the reception device 200, from among the streams transmitted,.
[0123]

Moreover, the contents distribution device 100 does not need to generate a magnified video image stream in correspondence
with the screen resolution of the contents reception device 200.

[0124]

Now, the configuration of the contents distribution device 100 and the contents reception device 200 are exemplified in

figure 1, but they may also be enabled using the basic hardware of a general computer device.
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[0125]

In other words, the video image separation means 102, the encoding means 103, the identification information application
means 104, the stream generation means 106, the contents broadcast means 107 and the video image separation information
transmission means 108 of the contents distribution device 100 may be enabled by a program implemented on a processor
incorporated in the above described computer device. On this occasion, the contents distribution device 100 may be
implemented by a preinstalled program on the above described computer device, recorded in a recording media such as a CD-
ROM and the like, or alternatively, that program may be distributed via the network, and enabled by appropriate installation
of said program on the computer device. Moreover, the contents recording means 101 and the video image separation
information recording means 105 [sic] may be implemented by the appropriate use of recording media such as internalized or
externally attached memory on the above described computer device, such as hard disks, CD-R, CD-RW, DVD-RAM., DVD-
R and the like.

[0126]

Moreover the view control interface means 201, the view control means 202, the stream selection means 203, the stream
demand means 204, the video image separation information reception means 205, the contents reception means 207, the
contents decoding means 208, the contents display means 209 of the contents reception device 200 may be embodied by
implementing a program on a processor incorporated in the above described computer device On that occasion, the contents
reception device 200 may be implemented by the previously installed said program on the computer device, recorded on
recorded media such as CD-ROM, or alternatively by distributing said program via the network, And implemented by
appropriate installation of the program on the computer device. Moreover, the video image separation information recording
means 20 [sic] may be implemented by the appropriate use of recording media such as internalized or externally attached
memory on the above described computer device, such as hard disks, CD-R, CD-RW, DVD-RAM., DVD-R and the like.
[0127]

The present invention is not limited to exactly the above described embodiments, and the constituent of elements may be
modified specifically at the point of enablement as long as within the gist of the range described above Moreover, a variety of
inventions may be formed by means of appropriate combination of multiple constituent of elements disclosed in the
embodiments described above. For example, various constituent of elements may be deleted from the totality of the constituent
of elements indicated in the embodiments. In addition, constituent of elements may be appropriately combined across different
embodiments.

Brief description of the drawings

[0128]

Figure 1: A block diagram representing the contents reception device and contents distribution device of an embodiment of
the present invention.

Figure 2: A flowchart in order to explain the processing operations of the contents distribution device.

Figure 3: A flowchart in order to explain the processing operations of the contents reception device.

Figure 4: A drawing in order to explain progressive coding.

Figure 5: A drawing representing an embodiment of the video image separation information of the first embodiment.
Figure 6: A drawing representing another embodiment of the video image separation information.

Figure 7: Because Figure (a) illustrates the magnified display location instructed on the display, Figure (b) is a drawing
representing an embodiment of the display of the video image range determined based on the magnification and the
corresponding magnified display device.

Figure 8: A drawing illustrating an embodiment of the interface screen.

Figure 9: A drawing in order to explain an embodiment of the selection method of the video image range when magnified
display is performed.

Figure 10: A drawing in order to explain another embodiment of the selection method of the video image range when
magnified display is performed.

Figure 11: A drawing representing an embodiment of the video image separation information of the second embodiment.
Figure 12: A drawing in order to explain an embodiment of the selection method of the video image range when magnified
display is performed in the second embodiment.

Reference numerals

[0129]

AVIGILON EX. 1103
Page 41 of 47



JP 2009-212821 A 2009.9.17

(19)

100---Contents distribution device
101---Contents recording means

102---Video image separation means

103--*Encoding means

104---Identification information application means

105--- Video image separation information recording means

106---Stream generation means

-Contents distribution means
108---Video image separation information transmission means

200---Contents reception means

107-

201--View control interface means

202---View control means

203---Stream selection means
204---Stream demand means

205--Video image separation information reception means

206---Video image separation information recording means

207---Content reception means
208--- Content decoding means
209--- Content display means

210--Display
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Fig. 3 Fig. 4
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