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VIDEO IMAGE CODING DATA TRANSMITTER, VIDEO IMAGE CODING
DATA TRANSMISSION METHOD, VIDEO IMAGE CODING DATA RECEIVER,
AND VIDEO IMAGE CODING DATA TRANSMISSION AND RECEPTION

SYSTEM

INCORPORATION BY REFERENCE

The disclosure of Japanese Patent Application No.
2014-071975 filed on March 31, 2014 including the
specification, drawings and abstract is incorporated herein

by reference in its entirety.

BACKGROUND

1. Field of the Invention

[0001] The present invention relates to a video image
coding data transmission technology and, more particularly,
to a video image coding data transmission technology for
transmitting video image coding data in real time.

2. Description of the Related Art

[0002] In recent years, services for compression-coding
content such as video images, sounds, and the like and
transmitting compression-coded content in real time through
a network have been growing with the improvement of the
performance of mobile terminals such as smartphones and the

like, the extension of a network band due to the
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introduction of LTE and the like, and the progress of a
video image compression coding technology such as HEVC and
the like.
[0003] In a network such as the Internet (IP network),
best-effort type transmission is performed, and a band is
not guaranteed. Therefore, a transmission rate changes
depending on the number of users, the location of use, and
the like. Further, in a wireless network, the network can
be temporarily disconnected.
[0004] Therefore, TCP, which provides quality assurance
such as retransmission control, is used in non-real time
data transmission. However, quality assurance involving
retransmission control is accompanied with delay and is
thus not suitable for real-time data transmission. UDP,
which does not provide gquality assurance, is used in real-
time data transmission. Conventional technologies for
transmitting video images in real time are disclosed in,
for example, Patent document No. 1 and Patent document No.
2.
[0005] [Patent document No. 1] Japanese Patent
Application Publication No. 2005-303925

[Patent document No. 2] Japanese Patent Application
Publication No. 2008-199677
[0006] However, a method described in Patent document No.
1 represents a technology where data selected by thinning

selection is transmitted in real time and unselected data
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that has not been transmitted is then transmitted. Thus, a
problem with this is that real-time video image
transmission and viewing of high-quality video images
cannot be achieved at the same time. Also, in a method
described in Patent document No. 2, a single video image 1is
duplicated for highly-compressed video image data and low-—
compressed video image data and transmitted. Thus, a

decrease in transmission efficiency becomes a problem.

SUMMARY

[0007] In this background, a purpose of the present
invention is to provide a video image transmission
technology capable of achieving real-time video image
transmission and viewing of high-quality video images at
the same time.

[0008] A video image coding data transmitter according
to one embodiment of the present invention includes: a
transmission rate acquisition unit that acquires the
transmission rate of a network; a transmission structure
setting unit that sets a transmission structure including a
basic hierarchy and a supplementary hierarchy; a first
transmission unit that transmits basic video image coding
data of the basic hierarchy; a memory unit that stores
supplementary video image coding data of the supplementary

hierarchy; a second transmission unit that transmits the
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supplementary video image coding data stored in the memory
unit; and a transmission control unit that controls the
second transmission unit according to the transmission rate.
[0009] Another embodiment of the present invention
relates to a video image coding data receiver. The video
image coding data receiver includes: a first receiving unit
that receives basic video image coding data; a video image
decoding unit that decodes the received basic video image
coding data so as to reproduce a video image; a second
receiving unit that receives supplementary video image
coding data including a supplementary hierarchical picture
whose coding order and display order are earlier than those
of a basic hierarchical picture included in the basic wvideo
image coding data; a basic video image coding data
acquisition unit that acquires basic video image coding
data received before supplementary video image coding data
that has been received at the moment; and a video image
coding data reconstruction unit that reconstructs video
image coding data from the basic video image coding data
acquired by the basic video image coding data acquisition
unit and the supplementary video image coding data received
by the second receiving unit.

[0010] Yet another embodiment of the present invention
relates to a video image coding data transmission method.
This method includes: acquiring the transmission rate of a

network; setting a transmission structure including a basic
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hierarchy and a supplementary hierarchy; transmitting basic
video image coding data of the basic hierarchy; storing
supplementary video image coding data of the supplementary
hierarchy; transmitting the stored supplementary video
image coding data; and controlling the transmission
according to the transmission rate.

[0011] Optional combinations of the aforementioned
constituting elements and implementations of the invention
in the form of methods, apparatuses, systems, recording
mediums, and computer programs may also be practiced as

additional modes of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Embodiments will now be described, by way of
example only, with reference to the accompanying drawings
that are meant to be exemplary, not limiting, and wherein
like elements are numbered alike in several figures, in
which:

Fig. 1 is a diagram explaining a video image coding
data transmission and reception system according to a first
embodiment;

Fig.2 is a flowchart explaining a procedure of coding
and transmitting a video image by a monitoring camera shown
in Fig. 1;

Fig. 3 is a diagram explaining a procedure of
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receiving and decoding video image coding data by a video
image monitoring station shown in Fig. 1;

Fig. 4 is a diagram explaining an example of a
relationship among the setting of a prediction structure
and a transmission structure, basic video image coding data,
and supplementary video image coding data;

Fig. 5 is a diagram explaining an example of a
transmission instruction in the example shown in Fig. 4;

Fig. 6 is a diagram explaining an example of a
relationship among the setting of a prediction structure
and a transmission structure, basic video image coding data,
and supplementary video image coding data according to a
second embodiment; and

Fig. 7 is a diagram explaining a video image coding
data transmission and reception system according to a

fourth embodiment.

DETAILED DESCRIPTION

[0013] The invention will now be described by reference
to the preferred embodiments. This does not intend to
limit the scope of the present invention, but to exemplify
the invention.

[0014] An explanation will be given hereinafter, along
with figures, regarding the details of a video image coding

data transmission technology according to a preferred
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embodiment of the present invention. In the explanations

of the figures, the same elements shall be denoted by the

same reference numerals, and duplicative explanations will
be omitted.

[0015] [First Embodiment]

Fig. 1 is a diagram explaining a video image coding
data transmission and reception system according to a first
embodiment. In Fig. 1, three monitoring cameras 1000 are
connected to a video image monitoring station 2000 via a
network (as an example, the Internet). The monitoring
cameras 1000 are each an example of a “wideo image coding
data transmitter,” and the video image monitoring station
2000 is an example of a “wideo image coding data receiver.”
A video image captured by the monitoring cameras 1000 is
monitored by the video image monitoring station 2000 in
real time.

[0016] (Configuration of monitoring camera 1000 and
configuration of video image monitoring station 2000)

An explanation will be first given regarding the
configuration of a monitoring camera 1000. A monitoring
camera 1000 is provided with a predictive transmission
structure setting unit 100, a video image coding unit 101,
a first transmission unit 102, a memory unit 103, a second
transmission unit 104, a transmission rate acquisition unit
105, and a transmission control unit 106.

[0017] The transmission rate acquisition unit 105
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acquires the transmission rate of a network and provides
the acquired transmission rate to the transmission control
unit 106 and the predictive transmission structure setting
unit 100. The transmission rate acquisition unit 105 may
receive information on the transmission rate via the
network from a transmission status information generation
unit 205 of the video image monitoring station 2000
described later or may estimate the transmission rate of
the network.

[0018] The predictive transmission structure setting
unit 100 sets the transmission structure of a video image
based on the transmission rate provided from the
transmission rate acquisition unit 105 and also sets a
prediction structure that indicates a reference
relationship of each picture of the video image. The
transmission structure of the video image includes a basic
hierarchy and a supplementary hierarchy. A basic hierarchy
is a hierarchy for transmitting an overview video image,
and a supplementary hierarchy is a hierarchy for
transmitting an extension video image.

[0019] In this embodiment, the predictive transmission
structure setting unit 100 sets the ratio of the basic
hierarchy and the supplementary hierarchy according to the
transmission rate. Alternatively, the predictive
transmission structure setting unit 100 may set the ratio

of the basic hierarchy and the supplementary hierarchy to
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be a default value or a designated value regardless of the
transmission rate.

[0020] Based on the transmission structure and the
prediction structure set by the predictive transmission
structure setting unit 100, the video image coding unit 101
codes a video image that is input from a terminal 1 and
generates basic video image coding data that corresponds to
the basic hierarchy and supplementary video image coding
data that corresponds to the supplementary hierarchy. The
video image coding unit 101 provides the basic video image
coding data to the first transmission unit 102 and stores
the supplementary video image coding data in the memory
unit 103.

[0021] The first transmission unit 102 transmits the
basic video image coding data provided from the video image
coding unit 101 to the video image monitoring station 2000
via the network.

[0022] Based on the transmission rate provided from the
transmission rate acquisition unit 105, the transmission
control unit 106 controls the transmission of the
supplementary video image coding data stored in the memory
unit 103. When the transmission control unit 106 issues an
instruction for transmitting the supplementary video image
coding data based on the transmission rate, the second
transmission unit 104 reads out the supplementary video

image coding data stored in the memory unit 103 and
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transmits the supplementary video image coding data to the
video image monitoring station 2000 via the network.

[0023] Note that a supplementary hierarchical picture
included in the supplementary video image coding data
transmitted by the second transmission unit 104 has a
coding order and a display order that precede those of a
basic hierarchical picture included in the basic video
image coding data transmitted in real time by the first
transmission unit 102. In other words, the second
transmission unit 104 belatedly transmits supplementary
video image coding data of the past when there is a margin
in the transmission rate.

[0024] An explanation will be now given regarding the
configuration of the video image monitoring station 2000.
The video image monitoring station 2000 is provided with a
receiving unit 200, a first video image decoding unit 201,
a coding data reconstruction unit 202, a coding data
storage unit 203, a second video image decoding unit 204,
and a transmission status information generation unit 205.
[0025] The receiving unit 200 receives the basic video
image coding data transmitted from the first transmission
unit 102 and receives the supplementary video image coding
data transmitted from the second transmission unit 104.
Note that, while the basic video image coding data is basic
video image coding data coded and transmitted in real time

by the video image coding unit 101 of the monitoring camera
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1000, the supplementary video image coding data is
belatedly-transmitted video image coding data of the past
stored in the memory unit 103 of the monitoring camera 1000.
In other words, the supplementary hierarchical picture
included in the supplementary video image coding data
transmitted from the second transmission unit 104 has a
coding order and a display order that precede those of the
basic hierarchical picture included in the basic video
image coding data transmitted in real time from the first
transmission unit 102.

[0026] The transmission status information generation
unit 205 obtains the transmission status of the network
based on the video image coding data received by the
receiving unit 200, generates transmission status
information such as a transmission rate, an error incidence
rate, and the like, and transmits the transmission status
information to the monitoring camera 1000 via the network.
[0027] The receiving unit 200 provides the received
basic video image coding data to the first video image
decoding unit 201 and stores the received basic video image
coding data in a memory of the coding data reconstruction
unit 202. The receiving unit 200 provides the received
supplementary video image coding data to the coding data
reconstruction unit 202.

[0028] The first video image decoding unit 201 decodes

the basic video image coding data provided from the
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receiving unit 200 and outputs the decoded basic wvideo
image coding data to a terminal 2. An overview video image
with a low frame rate is output in real time from the
terminal 2.

[0029] The coding data reconstruction unit 202
rearranges the order of pictures between the basic video
image coding data of the past stored in the memory and the
supplementary video image coding data received by the
receiving unit 200 so as to reconstruct video image coding
data and stores the reconstructed video image coding data
in the coding data storage unit 203. Note that, since the
supplementary hierarchical picture included in the
supplementary video image coding data transmitted from the
second transmission unit 104 has a coding order and a
display order that precede those of the basic hierarchical
picture included in the basic video image coding data
transmitted in real time from the first transmission unit
102 as described previously, the video image coding data
cannot be reconstructed in combination with the
supplementary video image coding data if the basic video
image coding data of the past is not stored in the memory.
The coding data reconstruction unit 202 deletes the basic
video image coding data of the past from the memory after
the video image coding data is reconstructed.

[0030] The second video image decoding unit 204 reads

out and decodes the reconstructed video image coding data
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from the coding data storage unit 203 and outputs the
decoded video image coding data to a terminal 3. An
extension video image with a high frame rate is output in
non-real time from the terminal 3.
[0031] The monitoring camera 1000 and the video image
monitoring station 2000 are realized by the cooperation of
hardware and software in an information processing device
or the like provided with a CPU (Central Processing Unit),
a frame memory, a hard disk, and the like. By the
operation of the above constituting elements, the
monitoring camera 1000 and the video image monitoring
station 2000 achieve functional constituting elements
explained in the following.
[0032] (Overview of operation of monitoring camera 1000)
An explanation will now be given regarding the
overview of the operation of a monitoring camera 1000.
Fig.2 is a flowchart explaining a procedure of coding and
transmitting a video image by a monitoring camera 1000. An
explanation will be given in the following regarding the
operation of the monitoring camera 1000 based on Fig. 2.
[0033] The transmission rate acquisition unit 105
acquires the transmission rate of the network from the
transmission status information generation unit 205 via the
network (S1000). The acquired transmission rate is
provided to the predictive transmission structure setting

unit 100 and the transmission control unit 106. In this
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case, the transmission rate acquisition unit 105 acquires
the transmission rate of the network from the transmission
status information generation unit 205 via the network.
Alternatively, the transmission rate acquisition unit 105
may monitor the network and estimate the transmission rate.
[0034] The predictive transmission structure setting
unit 100 sets a prediction structure and a transmission
structure based on the transmission rate provided by the
transmission rate acquisition unit 105 (S1001). The
prediction structure and the transmission structure that
are set are provided to the video image coding unit 101.
The setting of the prediction structure and the
transmission structure is performed for a predetermined
number of pictures. An explanation will be given on the
condition that the predetermined number is 10. The
predetermined number is simply required to be an arbitrary
positive integer such as 15, 30, 60, or the like. Loop
processing is performed for the predetermined number of
times for steps S1002 through S1009. The bit rate of the
video image coding data may be set depending on the
transmission rate provided by the transmission rate
acquisition unit 105.

[0035] The video image coding unit 101 codes a video
image that is input from the terminal 1 into video image
coding data based on the prediction structure and the

transmission structure that are set by the predictive
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transmission structure setting unit 100 (S1003). In this
case, the video image coding unit 101 codes a video image
based on HEVC, which is the international standard.
Alternatively, the video image coding unit 101 may code a
video image based on MPEG-4AVC/H. 264 (hereinafter, AVC) or
the like. The video image coding data is sorted into basic
video image coding data and supplementary video image
coding data based on the transmission structure. A
description will be made later regarding a relationship
among the setting of the prediction structure and the
transmission structure, the basic video image coding data,
and the supplementary video image coding data.

[0036] The video image coding unit 101 checks whether
the video image coding data is basic video image coding
data (S1004). If the transmission structure of the video
image indicates that the video image coding data is basic
video image coding data (Y in S1004), the video image
coding data is provided to the first transmission unit 102
as basic video image coding data, and the first
transmission unit 102 transmits the basic video image
coding data provided by the video image coding unit 101 to
the network in real time (S1005). At this time, UDP is
used as a transport layer of the Internet, and a port
number PA is assigned as a port.

[0037] If the transmission structure of the video image

indicates that the video image coding data is supplementary
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video image coding data (N in S$1004), the video image
coding data is provided to the memory unit 103 as
supplementary video image coding data, and the memory unit
103 stores the supplementary video image coding data
provided by the video image coding unit 101 (S1006).

[0038] The memory unit 103 checks whether a transmission
instruction provided from the transmission control unit 106
is ON (S1007). If the transmission instruction is ON (Y in
31007), the memory unit 103 provides supplementary video
image coding data to the second transmission unit 104 in
the order stored if there is supplementary video image
coding data that is stored, and the second transmission
unit 104 transmits the supplementary video image coding
data provided by the memory unit 103 to the network (S1008).
Supplementary video image coding data that is transmitted
from the network is deleted from the memory unit 103. At
this time, UDP is used as the transport layer of the
Internet, and a port number PB is assigned as a port. The
transmission control unit 106 provides a transmission
instruction when there is a margin in a transmission rate
provided by the transmission rate acquisition unit 105. A
description will be made later regarding conditions and the
details of the transmission instruction when there is a
margin in the transmission rate. If the transmission
instruction is not ON (N in S1007), the step proceeds to

the step S1009 without the transmission of the
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supplementary video image coding data.

[0039] In order to match the transmission of the
supplementary video image coding data to the network with
the timing of the setting of the transmission rate, the
steps S1007 and S1008 may be performed after the step S1009.
[0040] The operation explained above is repeatedly
performed during a predetermined transmission rate period.
Therefore, changes in the transmission rate can be
addressed for each predetermined transmission rate period.
[0041] (Overview of operation of video image monitoring
station 2000)

An explanation will now be given regarding the
overview of the operation of a video image monitoring
station 2000. Fig. 3 is a diagram explaining a procedure
of receiving and decoding video image coding data by a
video image monitoring station 2000. An explanation will
be given in the following regarding the operation of the
video image monitoring station 2000 based on Fig. 3.

[0042] If video image coding data the receiving unit 200
receives from the network is basic video image coding data
that is received at a port PA (Y in S1100), the receiving
unit 200 provides the basic video image coding data to the
first video image decoding unit 201 and the coding data
reconstruction unit 202. The first video image decoding
unit 201 decodes the basic video image coding data provided

from the receiving unit 200 so as to generate a
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reproduction video image and outputs the reproduction video
image from the terminal 2 (S1101). Meanwhile, the coding
data reconstruction unit 202 stores the basic video image
coding data provided from the receiving unit 200 in a
memory inside the coding data reconstruction unit 202
(S1102) . Alternatively, the coding data reconstruction
unit 202 may store the basic video image coding data in an
external memory. In short, the coding data reconstruction
unit 202 is simply required to be able to acquire basic
video image coding data received before supplementary video
image coding data that has been received at the moment.

The step then proceeds to step S51106. Details of the step
51106 will be described later.

[0043] If the video image coding data the receiving unit
200 receives from the network is not basic video image
coding data that is input at the port PA (N in S1100) and
there is supplementary video image coding data that is
received at a port PB (Y in S51103), the receiving unit 200
provides the supplementary video image coding data to the
coding data reconstruction unit 202. The coding data
reconstruction unit 202 reconstructs video image coding
data by rearranging the basic video image coding data
stored in the memory in the step S1102 and the
supplementary video image coding data received in the step
51103 (S1104) . The reconstructed video image coding data

is provided to the coding data storage unit 203.
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Subsequently, the coding data reconstruction unit 202
deletes the basic video image coding data stored in the
memory from the memory inside the coding data
reconstruction unit 202 (S1105). The step then proceeds to
the step S1106. Details of the step S1106 will be
described later.

[0044] If the video image coding data the receiving unit
200 receives from the network is not the basic video image
coding data that is input at the port PA (N in S1100) and
there is no supplementary video image coding data that is
received at a port PB (N in S1103), the step proceeds to
the step S1106.

[0045] In this case, the rearrangement of the basic
video image coding data and the supplementary video image
coding data is performed based on a frame number showing
the coding order of pictures that is defined in AVC.
Alternatively, a seguence number may be coded in an area
different from that of the video image coding data such as
a UDP extended area. Also, the reconstructed video image
coding data may be packetized in a fixed-length size just
like an MPEG-2 transport stream, multiplexed with sound
data or the like, and stored as a media stream.
Alternatively, the reconstructed video image coding data
may be packetized in units of access units just like an MP4
file, multiplexed with sound data or the like, and stored

as a media stream. Further, while storing the basic wvideo
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image coding data and the supplementary video image coding
data in the order received without rearranging the basic
video image coding data and the supplementary video image
coding data, a picture reproduction order list based on the
frame number showing the coding order of pictures can also
be generated and stored. In this case, reproduction based
on the picture reproduction order list allows the video
image coding data to be properly reproduced without any
rearrangement.

[0046] The transmission status information generation
unit 205 analyzes the status of receiving the basic video
image coding data and the supplementary video image coding
data of the receiving unit 200 and estimates the
transmission rate of the network (S1106). It is assumed
that the method of estimating the transmission rate is a
general method where estimation is performed by measuring
round trip time. The estimated transmission rate is
provided to the transmission rate acquisition unit 105 of
the monitoring camera 1000. The estimated transmission
rate is assumed to be coded in a UDP extended area.

[0047] A bitstream stored in the coding data storage
unit 203 is provided to the second video image decoding
unit 204 as necessary and decoded by the second video image
decoding unit 204 so as to generate a reproduction video
image, and the reproduction video image is output from the

terminal 3.
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[0048] As described, a reproduction video image with a
high frame rate is output in non-real time from the
terminal 3 while a reproduction video image with a low
frame rate is output in real time from the terminal 2.
[0049] (Event basis operation of video image monitoring
station 2000)

An explanation will be now given regarding an event
basis operation of the video image monitoring station 2000.
An event basis operation is performed by the operation by a
user. For example, the event basis operation is used when
the user wishes to see a video image with a higher frame
rate. In this case, the second video image decoding unit
204 decodes the video image coding data provided from the
coding data reconstruction unit 202 so as to generate a
reproduction video image and outputs the reproduced video
image from the terminal 3. The video image coding data
output from the coding data storage unit 203 may be stored
in a file or the like at this time.

[0050] (Setting of prediction structure and transmission
structure, basic video image coding data, and supplementary
video image coding data)

Next, in reference to Fig. 4, an explanation will be
given regarding an example of a relationship among the
setting of a prediction structure and a transmission
structure, basic video image coding data, and supplementary

video image coding data.
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[0051] A transmission rate period is a period when a
transmission rate acquired by the transmission rate
acquisition unit 105 is effective. It is assumed that the
transmission rate that has once acquired does not change
during the transmission rate period. One transmission rate
period is set to include ten pictures. There are four
transmission rate periods: T1l, T2, T3, and T4, and
respective transmission rates of the transmission rates
periods are R1, R2, R3, and R4. In an example shown in Fig.
4, Rl is 4 Mbps, R2 is 2 Mbps, R3 is 800 kbps, and R4 is 6
Mbps .

[0052] In order to facilitate the explanation, an
explanation will be given herein on the assumption that a
transmission rate period is the same as a period during
which a prediction structure and a transmission structure
are set (in which the number of pictures for which the same
prediction and transmission structures are applied).
However, since a transmission rate period and a period for
setting prediction and transmission structures are
independent concepts, these periods may be set separately.
[0053] A picture number is assigned to each picture that
constitutes a video image that is input from the terminal 1.
Picture types include an I picture for performing intra
coding, a P picture for performing inter prediction coding,
and a B picture for performing inter prediction coding in a

bidirectional manner. In order to simplify the explanation,
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an I picture and a P picture are used herein for the
explanation. However, instead of a P picture, a B
picture may be used as a picture type.

[0054] There are two types of transmission structures: a
basic hierarchical picture (A) and a supplementary
hierarchical picture (B). A basic hierarchical picture is
provided to the first transmission unit 102 as basic video
image coding data, and a supplementary hierarchical picture
is provided to the memory unit 103 as supplementary video
image coding data. A reference picture is a picture used
for inter prediction, and a reference relationship among
pictures is referred to as a prediction structure. The
maximum number of reference pictures is set to be two in
this case.

[0055] All pictures are coded as basic hierarchical
pictures in the transmission rate period Tl and the
transmission rate period T4. Pictures are coded
alternately as basic hierarchical pictures and as
supplementary hierarchical pictures in the transmission
rate period T2. Pictures are coded alternately as basic
hierarchical pictures and as supplementary hierarchical
pictures in the ratio of 1:2 or 1:3, respectively, in the
transmission rate period T3. The ratio of basic
hierarchical pictures and supplementary hierarchical
pictures has been explained to be up to 1:3 thus far.

However, the ratio of basic hierarchical pictures and
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supplementary hierarchical pictures can be set to be 1:30,
2:1, etc.

[0056] As described, the proportion of basic hierarchies
to supplementary hierarchies can be changed in accordance
with the transmission rate. When the transmission rate is
sufficiently high (there is a margin), all basic
hierarchies in the transmission rate are coded as basic
hierarchical pictures. As the transmission rate becomes
lowered (there is less margin), supplementary hierarchical
pictures are increased, and the ratio of basic hierarchical
pictures is reduced.

[0057] A basic hierarchical picture refers to two
immediately preceding basic hierarchical pictures at this
time. Also, a supplementary hierarchical picture refers to
two immediately preceding basic hierarchical pictures
and/or supplementary hierarchical pictures. As described,
limiting basic hierarchical pictures to refer to only basic
hierarchical pictures allows for decoding in the presence
of only basic video image coding data. Meanwhile, allowing
supplementary hierarchical pictures to refer to both basic
hierarchical pictures and supplementary hierarchical
pictures increases the coding efficiency.

[0058] As an example for setting a transmission
structure according to a transmission rate, all pictures
are coded as basic hierarchical pictures when the

transmission rate is 4 Mbps or higher, basic hierarchical
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pictures and supplementary hierarchical pictures are
alternately coded when the transmission rate is 1 Mbps or
higher and less than 4 Mbps, and basic hierarchical
pictures and supplementary hierarchical pictures are coded
at a proportion of 1:2 or 1:3 when the transmission rate is
less than 1 Mbps. A minimum transmission rate at which all
pictures are coded as basic hierarchical pictures is
referred to as a reference transmission rate. In the
example, 4 Mbps is the reference transmission rate. A case
where there is a margin in the transmission rate means a
case where the transmission rate is larger than the
reference transmission rate.

[0059] As described above, by acquiring a transmission
rate for a predetermined transmission rate period and by
setting the proportion of basic hierarchical pictures to
supplementary hierarchical pictures such that the ratio of
the basic hierarchical pictures is increased as the
transmission rate becomes larger and the ratio of the
supplementary hierarchical pictures is increased as the
transmission rate becomes smaller, the basic hierarchical
pictures can be transmitted in real time even when the
transmission rate is small.

[0060] Further, by transmitting supplementary
hierarchical pictures along with basic hierarchical
pictures during a transmission rate period in which there

is a margin in a transmission rate and by reconstructing
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video image coding data from the basic hierarchical
pictures and the supplementary hierarchical pictures on the
receiving side, the viewing of a video image at a low frame
rate can be achieved in real time before the supplementary
hierarchical pictures are received, and the viewing of a
video image at a high frame rate can be achieved after the
supplementary hierarchical pictures are received. Since no
duplicate picture is transmitted in the basic hierarchical
pictures and the supplementary hierarchical pictures, the
transmission efficiency is not lowered.

[0061] In the above, basic hierarchical coding data and
supplementary hierarchical coding data are transmitted by
different ports of UDP. However, as long as the basic
hierarchical coding data and the supplementary hierarchical
coding data can be distinguished from each other in the
video image monitoring station 2000, the method is not
limited to this. For example, the basic hierarchical
coding data and the supplementary hierarchical coding data
may be respectively assigned with different identifiers,
multiplexed in a MP4 file or MPEG-2TS, and transmitted by a
single port. In this case, the identifiers may be provided
in the video image coding data or may be provided at the
time of multiplexing.

[0062] In the above, a transmission rate period and/or a
period for setting prediction and transmission structures

are explained as fixed periods. However, these periods may

VCJ-70125U8

27



10

15

20

25

27

be variable periods. For example, when the transmission
rate is smaller than a predetermined threshold value or
when the number of supplementary hierarchical pictures
stored in the memory unit 103 is larger than the
predetermined threshold value, the transmission rate period
and/or the period for setting the prediction and
transmission structures may be controlled to be shorter.
When the transmission rate is smaller than the
predetermined threshold value and the number of the
supplementary hierarchical pictures stored in the memory
unit 103 is larger than the predetermined threshold value,
the transmission rate period and/or the period for setting
the prediction and transmission structures may be
controlled to be shorter.

[0063] When the transmission rate is large enough, the
transmission rate period and/or the period for setting the
prediction and transmission structures may be set to be
long, and coding may be continued for a while on the
assumption that the transmission rate will not change for a
while. However, when the transmission rate is small, it is
desired, considering the possibility of a change in the
transmission rate, to set the transmission rate period
and/or the period for setting the prediction and
transmission structures to be short, to acquire the latest
transmission rate, and to update the transmission structure

frequently. When the number of supplementary hierarchical
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pictures stored in the memory unit 103 is large, buffer
overflow is more likely to occur. Thus, it is desired to
set the transmission rate period and/or the period for
setting the prediction and transmission structures to be
short, to acquire the latest transmission rate, and to
change the transmission structure. By setting the
transmission rate period and/or the period for setting the
prediction and transmission structures to be variable
periods as described above, the transmission of the
supplementary hierarchical pictures can be properly
performed while appropriately updating the transmission
rate or appropriately changing the transmission structure.
[0064] Also, a simpler structure can be employed where
basic hierarchical pictures and supplementary hierarchical
pictures are set to be I pictures and P pictures,
respectively, and an interval between I pictures can be
adjusted in accordance with the transmission rate for the
purpose of improving the quality of a video image. For
example, an interval between I pictures is controlled such
that the interval between I pictures is set to be shorter
as the transmission rate becomes higher and that the
interval between I pictures is set to be longer as the
transmission rate becomes lower. In this manner, basic
hierarchical pictures can be transmitted in real time even
when a transmission rate is small with a simpler structure,

and supplementary hierarchical pictures can be also
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transmitted in a transmission rate period where there is a
margin in a transmission rate.
[0065] (Example of transmission instruction)

An explanation will now be given of an example of a
transmission instruction with reference to Fig. 5. An
explanation will be given herein regarding the example of
the transmission instruction using, as an example, the
relationship among the setting of a prediction structure
and a transmission structure, basic video image coding data,
and supplementary video image coding data shown in Fig. 4.
The same as in Fig. 4 applies to a picture number, a
picture type, and a transmission structure. “Port PA
transmission” indicates basic hierarchical pictures
transmitted from the port PA, and “Port PB transmission”
indicates supplementary hierarchical pictures transmitted
from the port PB. Picture number’ indicates respective
picture numbers of the supplementary hierarchical pictures
transmitted from the port PB. In the same way as in Fig. 4,
Rl is 4 Mbps, R2 is 2 Mbps, R3 is 800 kbps, and R4 is 6
Mbps for transmission rates.

[0066] The basic hierarchical pictures are transmitted
in real time from the port PA. When there is a margin in
the transmission rate (in a case where the transmission

rate is R4), the supplementary hierarchical pictures are
transmitted from the port PB in the order stored without

exceeding the transmission rate. Fig. 5 shows a state
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where pictures 11, 13, 15, 17, 19, and 21 out of pictures
11, 13, 15, 17, 19, 21, 22, 24, 25, 27, 28, and 29, which
are the supplementary hierarchical pictures stored in the
memory unit 103, are being transmitted in a transmission
rate period T4. As described, supplementary hierarchical
pictures having coding order and display order that are
earlier than those of basic hierarchical pictures
transmitted in a given transmission interval are
transmitted.

[0067] The coding data reconstruction unit 202
rearranges the order of basic hierarchical pictures of the
past stored in the memory and the supplementary
hierarchical pictures received in the transmission rate
period T4 and performs reconstruction.

[0068] This allows, after supplementary hierarchical
pictures are received, video image coding data to be
reconstructed from basic hierarchical pictures stored in
the memory and the received supplementary hierarchical
pictures and a video image consisting of all pictures to be
viewed, while viewing basic hierarchical pictures in real
time.

[0069] For example, in a crime prevention system, it is
effective to use a video image with a high frame rate as an
evidence video image including a decisive moment after an
event while monitoring a video image with a low frame rate

in real time. In mobile communication where a plurality of
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transmission paths are available such as 3G/LTE, WiFi, and
the like, by reducing a transmission quantity by
transmitting only basic hierarchical pictures in a 3G/LTE
area having a band limitation and transmitting
supplementary hierarchical pictures in a WiFi area having
no band limitation, an overview video image can be
reproduced even in an environment with a band limitation,
and a video image with a high frame rate can be reproduced
in an environment with no band limitation.

[0070] [Exemplary variation of first embodiment]

An explanation will be given in the following
regarding differences in an exemplary variation of the
first embodiment from the first embodiment. The exemplary
variation is different from the first embodiment in the
setting of a transmission structure. In the first
embodiment, basic video image coding data and supplementary
video image coding data are set in units of pictures. In
the exemplary variation, basic video image coding data
(basic hierarchical GOP) and supplementary video image
coding data (supplementary hierarchical GOP) are set in
units of GOPs.

[0071] Regarding the basic hierarchical GOP, the basic
hierarchical GOP is set to be an open GOP if the
immediately preceding GOP is a basic hierarchical GOP, and
the basic hierarchical GOP is set to be a closed GOP if the

immediately preceding GOP is a supplementary hierarchical

VCJ-70125U8

32



10

15

20

25

32

GOP. 1In a closed GOP, coding and decoding can be performed
with reference to pictures in the GOP. On the other hand,
a supplementary hierarchical GOP is always set to be an
open GOP. As described, setting a basic hierarchical GOP
to be an open GOP only when the immediately preceding GOP
is a basic hierarchical GOP allows for decoding in the
presence of only a basic hierarchical GOP. Meanwhile,
allowing a supplementary hierarchical GOP to be always set
to be an open GOP increases the coding efficiency.

[0072] By employing a GOP, which is a unit that is
larger than a picture, for the setting of a transmission
structure, a clock that synthesizes basic video image
coding data and supplementary video image coding data of
the coding data reconstruction unit 202 in the video image
monitoring station 2000 can be reduced. Obviously, a
transmission structure can be also set in units of a
plurality of GOPs.

[0073] [Second embodiment]

An explanation will be given in the following
regarding a second embodiment. An explanation will be
given mainly of differences from the first embodiment. Fig.
6 is a diagram explaining an example of a relationship
among the setting of a prediction structure and a
transmission structure, basic video image coding data, and
supplementary video image coding data according to a second

embodiment. As shown in Fig. 6, the second embodiment is
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different from the first embodiment in that a transmission
structure is divided in a picture in the second embodiment.
[0074] There are two types of transmission structures: a
basic hierarchy area (A) and a supplementary hierarchy area
(B) . A basic hierarchy area is coded into basic wvideo
image coding data and provided to the first transmission
unit 102, and a supplementary hierarchy area is coded into
supplementary video image coding data and provided to the
memory unit 103.

[0075] An explanation will be first given regarding the
monitoring camera 1000. The predictive transmission
structure setting unit 100 sets a prediction structure and
a transmission structure based on the transmission rate
provided by the transmission rate acquisition unit 105
(S1001). An explanation will now be given regarding the
setting of a transmission structure according to the second
embodiment. A picture is divided in quarters in each of
horizontal and vertical directions, forming 16 divided
areas. A basic hierarchy area and a supplementary
hierarchy area are set for each of the divided areas.
[0076] All divided areas are set to be basic hierarchy
areas in a transmission rate period Tl (transmission rate
R1) and a transmission rate period T4 (transmission rate
R4). In a transmission rate period T2 (transmission rate
R2), divided areas in the second and third lines are set to

be basic hierarchy areas, and divided areas in the first
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and fourth lines are set to be supplementary hierarchy
areas. In a transmission rate period T3 (transmission rate
R3), four divided areas in the center of the picture are
set to be basic hierarchy areas, and divided areas other
than the basic hierarchy areas are set to be supplementary
hierarchy areas.

[0077] The video image coding unit 101 divides into
areas a video image that is input from the terminal 1 based
on a transmission structure that is set and codes divided
areas into basic hierarchical coding data or supplementary
hierarchical coding data in units of tiles (may be slices)
(S1003) .

[0078] A basic hierarchy area refers to respective basic
hierarchy areas of two immediately preceding pictures at
this time. A supplementary hierarchy area refers to
respective basic hierarchy areas and supplementary
hierarchy areas of the two immediately preceding pictures.
By determining a reference relationship as described, an
accurate video image can be decoded for a basic hierarchy
area from basic hierarchy areas only without depending on
supplementary hierarchy areas.

[0079] In the above, basic hierarchy areas and
supplementary hierarchy areas are set as shown in Fig. 6.
However, as long as these areas can be set such that the
basic hierarchy areas become larger (the number of areas

divided as basic hierarchy areas becomes larger) as a
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transmission rate becomes larger and that the basic
hierarchy areas become smaller (the number of areas divided
as basic hierarchy areas becomes smaller) as the
transmission rate becomes smaller, the way of setting the
areas 1is not limited to this. For example, by enlarging a
feature area as the transmission rate becomes larger in
combination with a feature area extraction process, the
feature area can be adaptively transmitted in accordance
with the transmission rate.

[0080] An explanation will be now given regarding the
video image monitoring station 2000. In the video image
monitoring station 2000, a method for reconstructing video
image coding data is different. In this case, the
rearrangement of the basic video image coding data and the
supplementary video image coding data is performed based on
a macroblock address, which is information showing the
position of the first macroblock of a slice. Alternatively,
an area position may be coded in an area different from
that of the video image coding data such as a UDP extended
area, and the rearrangement may be performed based on the
area position.

[0081] As described above, by transmitting a basic
hierarchy area as basic hierarchical coding data and
transmitting a supplementary hierarchy area as
supplementary hierarchical coding data, the supplementary

hierarchy area can be transmitted in a transmission rate
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period where there is a margin in a transmission rate while
transmitting the basic hierarchy area in real time. By
this, after supplementary hierarchical coding data is
received, video image coding data can be reconstructed from
basic hierarchical coding data and the supplementary
hierarchical coding data, and a video image consisting of
all areas can be viewed while viewing a basic hierarchy
area in real time.

[0082] [Third embodiment]

An explanation will be given in the following
regarding a third embodiment. An explanation will be given
mainly of differences from the second embodiment. There
are two types of transmission structures in the third
embodiment: basic hierarchical data (A) and supplementary
hierarchical data (B). Basic hierarchical data is provided
to the first transmission unit 102 as basic video image
coding data, and supplementary hierarchical data is
provided to the memory unit 103 as supplementary video
image coding data.

[0083] The predictive transmission structure setting
unit 100 sets a prediction structure and a transmission
structure based on the transmission rate provided by the
transmission rate acquisition unit 105 (S1001). An
explanation will now be given regarding the setting of a
transmission structure according to the third embodiment.

Video image coding data is classified syntax-wise into a
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header, prediction information data, and prediction error
data. Further, the prediction error data is classified
into low frequency prediction error data and high frequency
prediction error data. Low frequency prediction error data
represents information regarding a direct-current component
of orthogonal transformation, and high frequency prediction
error data represents information regarding an alternating-
current component of orthogonal transformation.

[0084] In a transmission rate period Tl (transmission
rate R1) and a transmission rate period T4 (transmission
rate R4), a header, prediction information data, and
prediction error data are set to be basic hierarchical data.
In a transmission rate period T2 (transmission rate R2), a
header, prediction information data, and prediction error
data are set to be basic hierarchical data, and high
frequency prediction error data is set to be supplementary
hierarchical data. In a transmission rate period T3
(transmission rate R3), a header and prediction information
data are set to be basic hierarchical data, and prediction
information data is set to be supplementary hierarchical
data.

[0085] The video image coding unit 101 codes a video
image that is input from the terminal 1 into basic
hierarchical coding data and supplementary hierarchical
coding data based on a transmission structure (S1003).

[0086] In the above, video image coding data is
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classified syntax-wise into a header, prediction
information data, and prediction error data, and the header,
the prediction information data, and the prediction error
data are each set to be basic hierarchical data or
supplementary hierarchical data. However, this is non-
limiting. For example, inter prediction and orthogonal
transformation are performed in a variable size in AVC or
the like. Thus, setting to basic hierarchical data and
supplementary hierarchical data can be performed based on a
block size in the same way as, for example, setting a block
having a predetermined block size or less to be basic
hierarchical data and a block having the predetermined
block size or larger to be supplementary hierarchical data
(the basic hierarchical data and the supplementary
hierarchical data may be switched for the setting). As a
block size in this case, a block size for inter prediction
may be selected when the quality of a video image to be
transmitted is desired to be controlled based on the
magnitude of motion in a video image, and a block size for
orthogonal transformation may be selected when the quality
of a video image to be transmitted is desired to be
controlled based on the priority in the magnitude of a
prediction error. This allows the proportion of basic
hierarchical coding data to supplementary hierarchical
coding data to be set flexibly according to the priority in

the quality of a video image to be transmitted.
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[0087] As described above, by transmitting a part of the
syntax of video image coding data as basic hierarchical
coding data and transmitting syntax for areas other than a
basic hierarchy area as supplementary hierarchical coding
data, the video image coding data can be reconstructed from
the basic hierarchical coding data and the supplementary
hierarchical coding data after the supplementary
hierarchical coding data is received, and detailed
information of a video image can be viewed, while viewing
the basic information of the video image in real time.
[0088] [Exemplary variation of third embodiment]

An explanation will be given in the following
regarding an exemplary variation of the third embodiment.
An explanation will be given regarding differences from the
third embodiment. In the exemplary variation, the setting
of a transmission structure is different from that of the
third embodiment.

[0089] As a first exemplary variation, it is assumed
that a luminance component Y represents basic hierarchical
coding data and that a first color difference component Cb
and a second color difference component Cr represent
supplementary hierarchical coding data. As described above,
by transmitting a luminance component as basic hierarchical
coding data and transmitting a first color difference
component and a second color difference component as

supplementary hierarchical coding data, while viewing a
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monochrome video image in real time, video image coding
data can be reconstructed from the basic hierarchical
coding data and the supplementary hierarchical coding data
after the supplementary hierarchical coding data is
received so as to view a color video image.

[0090] [Fourth embodiment]

An explanation will be given for a forth embodiment in
the following mainly regarding differences from the first
embodiment. Fig. 7 is a diagram explaining a video image
coding data transmission and reception system according to
the fourth embodiment. In Fig. 7, three monitoring cameras
1100, which represent an example of a video image coding
data transmitter, are connected to a video image coding
data relay device 1200 via a second network. Further, the
video image coding data relay device 1200 is connected to
the video image monitoring station 2000, which is an
example of a video image coding data receiver, via a first
network. An example of the second network is wireless LAN
such as WiFi, and an example of the first network is LTE.
The video image coding data relay device 1200 is installed,
for example, inside a smartphone as an example of an LTE
relay station.

[0091] (Configuration of monitoring camera 1100 and
configuration of video image coding data relay device 1200)
An explanation will be first given regarding the

configuration of a monitoring camera 1000. A monitoring
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camera 1000 is provided with a video image coding unit 101
and a third transmission unit 107.

[0092] Based on a transmission structure and a
prediction structure set by a predictive transmission
structure setting unit 122 of a video image coding data
relay device 1200, the video image coding unit 101 codes a
video image that is input from a terminal 1 and generates
basic video image coding data that corresponds to a basic
hierarchy and supplementary video image coding data that
corresponds to a supplementary hierarchy. The video image
coding unit 101 provides a video image stream containing
the basic video image coding data and the supplementary
video image coding data to the third transmission unit 107.
[0093] The third transmission unit 107 transmits the
video image stream provided from the video image coding
unit 101 to the video image coding data relay device 1200
via the second network.

[0094] An explanation will now be given regarding the
configuration of a video image coding data relay device
1200. A video image coding data relay device 1200 is
provided with a second receiving unit 120, a video image
coding data analysis unit 121, a predictive transmission
structure setting unit 122, a first transmission unit 102,
a memory unit 103, a second transmission unit 104, a
transmission rate acquisition unit 105, and a transmission

control unit 106.
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[0095] The transmission rate acquisition unit 105
acquires the transmission rate of a first network and
provides the acquired transmission rate to the transmission
control unit 106 and the predictive transmission structure
setting unit 122.

[0096] The predictive transmission structure setting
unit 122 sets the transmission structure of a video image
based on the transmission rate provided from the
transmission rate acquisition unit 105 and also sets a
prediction structure that indicates a reference
relationship of each picture of the video image.

[0097] The second receiving unit 120 receives a video
image stream from a monitoring camera 1100 and provides the
video image stream to the video image coding data analysis
unit 121.

[0098] Based on the transmission structure and the
prediction structure set by the predictive transmission
structure setting unit 122, the video image coding data
analysis unit 121 separates and extracts basic video image
coding data and supplementary video image coding data from
a video image stream, provides the basic video image coding
data to the first transmission unit, and stores the
supplementary video image coding data in the memory unit
103. In the above, the basic video image coding data and
the supplementary video image coding data are separated

from the video image stream based on the transmission
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structure and the prediction structure. Alternatively, the
basic video image coding data and the supplementary video
image coding data can be respectively assigned with
different identifiers in advance and separated.

[0099] The first transmission unit 102 transmits the
basic video image coding data provided from the video image
coding data analysis unit 121 to the video image monitoring
station 2000 via the first network.

[0100] Based on the transmission rate provided from the
transmission rate acquisition unit 105, the transmission
control unit 106 controls the transmission of the
supplementary video image coding data stored in the memory
unit 103. When the transmission control unit 106 issues an
instruction for transmitting the supplementary video image
coding data based on the transmission rate, the second
transmission unit 104 reads out the supplementary video
image coding data stored in the memory unit 103 and
transmits the supplementary video image coding data to the
video image monitoring station 2000 via the first network.
[0101] In the fourth embodiment, although the wvideo
image coding data relay device 1200 does not perform a
process of coding a video image since the video image
coding data relay device 1200 receives video image coding
data already coded by the monitoring camera 1100, the wvideo
image coding data relay device 1200 performs the same

process as in the monitoring camera 1100 according to the
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first embodiment for the transmission of video image data
after coding. The configuration and operation of the video
image monitoring station 2000 are the same as those in the
first embodiment.
[0102] The video image coding data relay device 1200 is
realized by the cooperation of hardware and software in an
information processing device or the like provided with a
CPU (Central Processing Unit), a frame memory, a hard disk,
and the like. By the operation of the above constituting
elements, the video image coding data relay device 1200
achieves functional constituting elements explained in the
following.
[0103] (Overview of operation of monitoring camera 1100)
An explanation will now be given regarding the
overview of the operation of the monitoring camera 1100.
The prediction structure and the transmission structure
received from the second network are provided to the wvideo
image coding unit 101. The video image coding unit 101
generates video image coding data based on the prediction
structure and the transmission structure that are received
and provides the video image coding data to the third
transmission unit 107. The third transmission unit 107
transmits the video image coding data provided from the
video image coding unit 101 to the second network in real
time.

[0104] (Overview of operation of video image coding data
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relay device 1200)

An explanation will now be given regarding the
overview of the operation of the video image coding data
relay device 1200.

[0105] The predictive transmission structure setting
unit 122 sets a prediction structure and a transmission
structure based on the transmission rate provided by the
transmission rate acquisition unit 105. The prediction
structure and the transmission structure that are set are
provided to the video image coding unit 101 via the second
network. It is assumed that the setting of the prediction
structure and the transmission structure is performed based
on, for example, a specification such as Open Network Video
Interface Forum (ONVIF). Further, the prediction structure
and the transmission structure that are set are also
provided to the video image coding data analysis unit 121.
On the other hand, the second receiving unit 120 receives
the video image coding data transmitted from the third
transmission unit 107 via the second network.

[0106] Based on the prediction structure and the
transmission structure provided by the predictive
transmission structure setting unit 122, the video image
coding data analysis unit 121 separates the video image
coding data input from the second receiving unit 120 into
basic video image coding data and supplementary video image

coding data, provides the basic video image coding data to
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the first transmission unit 102, and provides the
supplementary video image coding data to the memory unit
103. A process of transmitting the basic video image
coding data and the supplementary video image coding data
that follows after this is the same as that in the first
embodiment. The basic video image coding data is
transmitted to the video image monitoring station 2000 in
real time via the first network, and the supplementary
video image coding data is transmitted to the video image
monitoring station 2000 via the first network when there is
a margin in the transmission rate of the first network.
[0107] As described above, in the fourth embodiment, by
using a smartphone or the like that has a transmission and
reception function as a video image coding data relay
device in advance, it is no longer necessary to add a
function of distinguishing a basic hierarchy from a
supplementary hierarchy and transmitting the basic
hierarchy from the supplementary hierarchy to a monitoring
camera. Thus, a conventional function of a monitoring
camera system can be easily expanded.

[0108] The processes described in the above embodiments
can obviously be implemented by hardware-based apparatus
for transmission, storage, or reception. Alternatively,
the processes can be implemented by firmware stored in a
read-only memory (ROM), a flash memory, etc., or by

software on a computer, etc. The firmware program or the
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software program may be made available on, for example, a
computer readable recording medium. Alternatively, the
programs may be made available from a server via a wired or
wireless network. Still alternatively, the programs may be
made available in the form of data transmission over
terrestrial or satellite digital broadcast systems.

[0109] Described above is an explanation of the present
invention based on the embodiments. The embodiments are
intended to be illustrative only, and it will be obvious to
those skilled in the art that various modifications to
constituting elements and processes could be developed and
that such modifications are also within the scope of the

present invention.
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WHAT IS CLAIMED IS:

1. A video image coding data transmitter comprising:

a transmission rate acquisition unit that acquires the
transmission rate of a network;

a transmission structure setting unit that sets a
transmission structure including a basic hierarchy and a
supplementary hierarchy;

a first transmission unit that transmits basic video
image coding data of the basic hierarchy;

a memory unit that stores supplementary video image
coding data of the supplementary hierarchy;

a second transmission unit that transmits the
supplementary video image coding data stored in the memory
unit; and

a transmission control unit that controls the second

transmission unit according to the transmission rate.

2. The video image coding data transmitter according
to claim 1, further comprising:

a video image coding data analysis unit that
distinguishes the basic video image coding data of the
basic hierarchy from the supplementary video image coding
data of the supplementary hierarchy that are included in

video image coding data based on the transmission structure.
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3. The video image coding data transmitter according
to claim 1,

wherein the transmission structure setting unit sets
the proportion of the basic hierarchy to the supplementary
hierarchy such that the ratio of the basic hierarchy is
increased as the transmission rate becomes larger and the
ratio of the supplementary hierarchy is increased as the

transmission rate becomes smaller.

4. The video image coding data transmitter according
to claim 1,

wherein a period for acquiring the transmission rate
or a period for setting the transmission structure is
changed according to at least one of the number of pictures
in the supplementary hierarchy stored in the memory unit

and the transmission rate.

5. The video image coding data transmitter according
to claim 1,

wherein the transmission structure setting unit sets a
part of the area of a picture to represent the basic
hierarchy and a part of the area other than the part
representing the basic hierarchy to be the supplementary

hierarchy.

6. The video image coding data transmitter according
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to claim 1,

wherein the transmission structure setting unit sets a
part of the syntax of the video image coding data to
represent the basic hierarchy and a part of the syntax that
is different from the part representing the basic hierarchy

to represent the supplementary hierarchy.

7. The video image coding data transmitter according
to claim 1,

wherein the transmission structure setting unit sets a
video image consisting of a luminance component to
represent the basic hierarchy and a video image consisting
of a color difference component to represent the

supplementary hierarchy.

8. A video image coding data receiver comprising:

a first receiving unit that receives basic video image
coding data;

a video image decoding unit that decodes the received
basic video image coding data so as to reproduce a video
image;

a second receiving unit that receives supplementary
video image coding data including a supplementary
hierarchical picture whose coding order and display order
are earlier than those of a basic hierarchical picture

included in the basic video image coding data;

VCJ-70125U8
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a basic video image coding data acquisition unit that
acquires basic video image coding data received before
supplementary video image coding data that has been
received at the moment; and

a video image coding data reconstruction unit that
reconstructs video image coding data from the basic video
image coding data acquired by the basic video image coding
data acquisition unit and the supplementary video image

coding data received by the second receiving unit.

9. A video image coding data transmission method
comprising:

acquiring the transmission rate of a network;

setting a transmission structure including a basic
hierarchy and a supplementary hierarchy;

transmitting basic video image coding data of the
basic hierarchy;

storing supplementary video image coding data of the
supplementary hierarchy;

transmitting the stored supplementary video image
coding data; and

controlling the transmission according to the

transmission rate.

10. A video image coding data transmission program

embedded in a non-transitory computer readable recording

VCJ-70125U8
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medium that, when executed on a computer, implements:

acquiring the transmission rate of a network;

setting a transmission structure including a basic
hierarchy and a supplementary hierarchy;

coding a video image based on the transmission
structure into video image coding data including basic
video image coding data of the basic hierarchy and
supplementary video image coding data of the supplementary
hierarchy;

transmitting basic video image coding data of the
basic hierarchy;

storing supplementary video image coding data of the
supplementary hierarchy;

transmitting the stored supplementary video image
coding data; and

controlling the transmission according to the

transmission rate.

11. A video image coding data transmission and
reception system comprising: a video image coding data
transmitter that codes and transmits a video image; and a
video image coding data receiver that receives and
reconstructs video image coding data,

wherein the video image coding data transmitter
includes:

a transmission rate acquisition unit that acquires the

VCJ-70125U8
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transmission rate of a network;

a transmission structure setting unit that sets a
transmission structure including a basic hierarchy and a
supplementary hierarchy;

a first transmission unit that transmits basic video
image coding data of the basic hierarchy;

a memory unit that stores supplementary video image
coding data of the supplementary hierarchy;

a second transmission unit that transmits the
supplementary video image coding data stored in the memory
unit; and

a transmission control unit that controls the second
transmission unit according to the transmission rate, and

wherein the video image coding data receiver includes:

a first receiving unit that receives the basic video
image coding data;

a video image decoding unit that decodes the received
basic video image coding data so as to reproduce a video
image;

a second receiving unit that receives the
supplementary video image coding data including a
supplementary hierarchical picture having coding order and
display order that are earlier than those of a basic
hierarchical picture included in the basic video image
coding data;

a basic video image coding data acquisition unit that

VCJ-70125U8
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acquires basic video image coding data received before
supplementary video image coding data that is currently
received; and

a video image coding data reconstruction unit that
reconstructs video image coding data from the basic video
image coding data acquired by the basic video image coding
data acquisition unit and the supplementary video image

coding data received by the second receiving unit.
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ABSTRACT OF THE DISCLOSURE

A transmission rate acquisition unit acquires the
transmission rate of a network. A predictive transmission
structure setting unit sets a transmission structure
including a basic hierarchy and a supplementary hierarchy.
A first transmission unit transmits basic video image
coding data of the basic hierarchy. A memory unit stores
supplementary video image coding data of the supplementary
hierarchy. A second transmission unit transmits the
supplementary video image coding data stored in the memory
unit. A transmission control unit controls the second

transmission unit according to the transmission rate.
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DETAILED ACTION
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Note
Claim 10 is directed toward program code embedded in a non-transitory
computer readable recording medium. This is interpreted as being an article of

manufacture, statutory under 35 USC 101.

Claim Rejections - 35 USC § 112

2. The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

3. Claims 1-8 and 11 rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the

applicant regards as the invention.

»

Claim elements “transmission rate acquisition unit”, “transmission structure

setting unit”, “first transmission unit”, “second transmission unit”, “transmission control

L

unit”, and “video image coding data analysis unit” (claim 1); “receiving unit”, “video

L » oo

image decoding unit”, “second receiving unit”, “basic video image coding data
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acquisition unit”, and “video image coding data reconstruction unit” (claim 8); “video
image coding data transmitter”, “video image coding data receiver”, and “second
receiving unit” (claim 11) are limitations that invokes 35 U.S.C. 112, sixth paragraph.
However, the written description fails to disclose the corresponding structure, material,
or acts for the claimed function. These elements are merely described as "black box”

style elements of a computing system without describing a specific structure for each

element.
Applicant may:

(@)  Amend the claim so that the claim limitation will no longer be interpreted

as a limitation under 35 U.S.C. 112, sixth paragraph; or

(b)  Amend the written description of the specification such that it expressly
recites what structure, material, or acts perform the claimed function without introducing

any new matter (35 U.S.C. 132(a)).

If applicant is of the opinion that the written description of the specification
already implicitly or inherently discloses the corresponding structure, material, or acts so
that one of ordinary skill in the art would recognize what structure, material, or acts

perform the claimed function, applicant should clarify the record by either:

(@)  Amending the written description of the specification such that it expressly
recites the corresponding structure, material, or acts for performing the claimed function
and clearly links or associates the structure, material, or acts to the claimed function,

without introducing any new matter (35 U.S.C. 132(a)); or
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(b) Stating on the record what the corresponding structure, material, or acts,
which are implicitly or inherently set forth in the written description of the specification,
perform the claimed function. For more information, see 37 CFR 1.75(d) and MPEP §§

608.01(0) and 2181.

Claim Rejections - 35 USC § 102
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

5. Claims 1-3, 5, 9, and 10 are rejected under 35 U.S.C. 102(a)(1) as being

anticipated by Radha et al., US Patent No. 6,292,512.

As to claim 1 Radha discloses a video image coding data transmitter
comprising:

a transmission rate acquisition unit that acquires the transmission rate of a
network (Fig. 6: 48; col. 6 lines 28-38);

a transmission structure setting unit that sets a transmission structure including a
basic hierarchy and a supplementary hierarchy (Fig. 6: 48; col. 6 lines 28-38; col. 7

lines 34-46; Fig. 10 — the bit-rate of the base layer (basic hierarchy) and
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enhancement layer (supplementary hierarchy) are set based on measured
bandwidth, thus setting the transmission structure);

a first transmission unit that transmits basic video image coding data of the basic
hierarchy (Fig. 6: 55; col. 8 lines 15-47);

a memory unit that stores supplementary video image coding data of the
supplementary hierarchy; a second transmission unit that transmits the supplementary
video image coding data stored in the memory unit; and a transmission control unit that
controls the second transmission unit according to the transmission rate (Fig. 6: 54;
col. 7 line 38 — col. 8 line 47; Fig. 10 and its description — a plurality of
enhancement layers are produced (for example by DCT, inherently involving
storage in memory), and the data sent is chosen based on the measured

bandwidth).

As to claim 2 Radha discloses the video image coding data transmitter
according to claim 1, further comprising: a video image coding data analysis unit that
distinguishes the basic video image coding data of the basic hierarchy from the
supplementary video image coding data of the supplementary hierarchy that are
included in video image coding data based on the transmission structure (Fig. 6: 55;
col. 8 lines 15-39 — controller 55 selects base and enhancement layer images to
transmit, therefore distinguishes between the two based on the determined

transmission structure).
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As to claim 3 Radha discloses the video image coding data transmitter
according to claim 1, wherein the transmission structure setting unit sets the proportion
of the basic hierarchy to the supplementary hierarchy such that the ratio of the basic
hierarchy is increased as the transmission rate becomes larger and the ratio of the
supplementary hierarchy is increased as the transmission rate becomes smaller (Fig.
10; col. 9 line 30 - col. 10 line 4 — at higher bandwidth, more data is sent in the
base layer, thereby increasing the ration. At lower bandwidths the inverse

occurs).

As to claim 5 Radha discloses the video image coding data transmitter
according to claim 1, wherein the transmission structure setting unit sets a part of the
area of a picture to represent the basic hierarchy and a part of the area other than the
part representing the basic hierarchy to be the supplementary hierarchy (col. 1 lines
20-35 and lines 56-63 — the residual data in the enhancement layer corresponds to
data not present in the base layer, therefore is part of the area other than that

represented by the base layer).

As to claim 9 see rejection of claim 1.

As to claim 10 Radha discloses a video image coding data transmission

program embedded in a non-transitory computer readable recording medium that, when

executed on a computer, implements:
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acquiring the transmission rate of a network (Fig. 6: 48; col. 6 lines 28-38);

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy (Fig. 6: 48; col. 6 lines 28-38; col. 7 lines 34-46; Fig. 10 — the bit-rate of
the base layer (basic hierarchy) and enhancement layer (supplementary
hierarchy) are set based on measured bandwidth, thus setting the transmission
structure);

coding a video image based on the transmission structure into video image
coding data including basic video image coding data of the basic hierarchy and
supplementary video image coding data of the supplementary hierarchy (Fig. 7: S702 —
S704 and their description);

transmitting basic video image coding data of the basic hierarchy (Fig. 6: 55; col.
8 lines 15-47);

storing supplementary video image coding data of the supplementary hierarchy;
transmitting the stored supplementary video image coding data; and controlling the
transmission according to the transmission rate (Fig. 6: 54; col. 7 line 38 — col. 8 line
47; Fig. 10 and its description — a plurality of enhancement layers are produced
(for example by DCT, inherently involving storage in memory), and the data sent

is chosen based on the measured bandwidth).

Claim Rejections - 35 USC § 103

6. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:
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A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

7. Claim 4 is rejected under 35 U.S.C. 103 as being unpatentable over Radha in

view of Wiseman, US Pub No. 2005/0172232.

As to claim 4 Radha fails to disclose the video image coding data transmitter
according to claim 1, wherein a period for acquiring the transmission rate or a period for
setting the transmission structure is changed according to at least one of the number of
pictures in the supplementary hierarchy stored in the memory unit and the transmission
rate.

However, in an analogous art, Wiseman discloses that a period for acquiring a
transmission rate is changed according the transmission rate ([0097] — bandwidth, or
transmission rate, is acquired by measuring the time it takes to upload a certain
file to a client. Therefore the period required to measure this changes based on
available bandwidth).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Wiseman, the rationale being to

ensure that available bandwidth is accurately measured.

8. Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Radha.
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As to claim 6 Radha fails to explicitly disclose the video image coding data
transmitter according to claim 1, wherein the transmission structure setting unit sets a
part of the syntax of the video image coding data to represent the basic hierarchy and a
part of the syntax that is different from the part representing the basic hierarchy to
represent the supplementary hierarchy.

However, official notice is taken that this was well known in the art at the time of
the invention. For example, many known systems were known to set different syntaxes
corresponding to base and enhancement layers (i.e. basic and supplementary
hierarchies). Therefore it would have been obvious to a skilled artisan to modify the
system of Radha to include this, the rationale being to ensure proper decoding by the

receiver.

9. Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Radha in

view of Fogg.

As to claim 7 Radha fails to disclose the video image coding data transmitter
according to claim 1, wherein the transmission structure setting unit sets a video image
consisting of a luminance component to represent the basic hierarchy and a video
image consisting of a color difference component to represent the supplementary
hierarchy.

However, in an analogous art, Fogg discloses setting a video image consisting of

a luminance component to represent a basic hierarchy and a video image consisting of
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a color difference component to represent a supplementary hierarchy ([0044] —
luminance data is carried in the base layer (basic hierarchy) while chrominance is
carried in the enhancement layer).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Fogg, the rationale being to enable

high-quality (although monochromatic) images during periods of reduced bandwidth.

10. Claims 8 and 11 are rejected under 35 U.S.C. 103 as being unpatentable over

Radha in view of Van Der Schaar et al., US Patent No. 6,697,426.

As to claim 8 Radha discloses a video image coding data receiver comprising:

a first receiving unit that receives basic video image coding data (Fig. 9: 60);

a video image decoding unit that decodes the received basic video image coding
data so as to reproduce a video image (Fig. 9: 58);

a second receiving unit that receives supplementary video image coding data
including a supplementary hierarchical picture (Fig. 9: 59);

a basic video image coding data acquisition unit that acquires basic video image
coding data (Fig. 9: 60); and

a video image coding data reconstruction unit that reconstructs video image
coding data from the basic video image coding data acquired by the basic video image
coding data acquisition unit and the supplementary video image coding data received

by the second receiving unit (Fig. 9: 60; col. 8 lines 48-67).

74



Application/Control Number: 14/657,359 Page 11
Art Unit: 2421

Radha fails to disclose receiving supplementary video image coding data whose
coding order and display order are earlier than those of a basic hierarchical picture
included in the basic video image coding data; and acquiring basic video image coding
data received before supplementary video image coding data that has been received at
the moment.

However, in an analogous art, Van Der Schaar discloses receiving
supplementary video image coding data whose coding order and display order are
earlier than those of a basic hierarchical picture included in the basic video image
coding data; and acquiring basic video image coding data received before
supplementary video image coding data that has been received at the moment (Fig. 3;
col. 2 line 65 — col. 3 line 65).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Van Der Schaar, the rationale being

to reduce memory requirements in the receiving device.

As to claim 11 see rejection of claims 1 and 8.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ROBERT HANCE whose telephone number is

(571)270-5319. The examiner can normally be reached on M-F 8:00-5:00.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

ROBERT HANCE
Primary Examiner
Art Unit 2421

/ROBERT HANCE/
Primary Examiner, Art Unit 2421
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Hideki TAKEHARA et al. Art Unit: 2421

Application No: 14/657,359 Examiner: Robert J. Hance

Confirmation No: 3775

Filed: March 13,2015 Atty. Docket No: 119547.380321
Customer No:
For: VIDEO IMAGE CODING DATA 26694
TRANSMITTER, VIDEO IMAGE PATENT & TRADEMARK OFFICE

CODING DATA TRANSMISSION
METHOD, VIDEO IMAGE CODING
DATA RECEIVER, AND VIDEO IMAGE
CODING DATA TRANSMISSION AND
RECEPTION SYSTEM

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION
UNDER37 C.F.R.§1.111

MS Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Commissioner:
In response to the Non-Final Office Action dated November 10, 2016, please amend the
above-identified U.S. patent application as follows:
Amendments to the Claims begin on page 2 of this paper.
Remarks begin on page 9 of this paper.
The Commissioner is authorized to charge any deficiency in any patent application

processing fees pursuant to 37 C.F.R. § 1.17 associated with this communication, and to credit

any excess payment, to Deposit Account No. 22-0261.
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REMARKS
The Applicant thanks the Examiner for the careful consideration of this application. The
Non-Final Office Action dated November 10, 2016 (hereinafter “Office Action”) has been
received and its contents carefully considered. Claims 1 and 4-11 are pending in this application.
Claims 1 and 4-11 are currently amended. Claims 2 and 3 are newly canceled.
Based on the foregoing amendments and the following remarks, the Applicant
respectfully requests that the Examiner reconsider all outstanding rejections and that they be

withdrawn.

Priority
The Applicant thanks the Examiner for acknowledging receipt of papers submitted under

35 U.S.C. § 119(a)-(d), which have been placed of record in the file.

Drawings

The Applicant thanks the Examiner for acknowledging and accepting the drawings

received on March 13, 2015.

Information Disclosure Statement

The Applicant thanks the Examiner for considering the Information Disclosure Statement

submitted on March 13, 2015.
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Claim Rejections under 35 U.S.C. § 112(b)

On page 2, the Office Action rejected claims 1-8 and 11 under 35 U.S.C. § 112(b) as
being indefinite for failing to particularly point out and distinctly claim the subject matter which
the inventor or a joint inventor regards as the invention. The Office Action indicates that these
claims are rejected because the following features are described as “black box” style elements of

a computing system without describing a specific structure for each element: “transmission rate

E2 N3 EE N3

acquisition unit,” “transmission structure setting unit,” “first transmission unit,” “second

29 ¢

transmission unit,” “transmission control unit,” and “video image coding data analysis unit”

E2 N3 2«

(claim 1); “receiving unit,” “video image decoding unit,” “second receiving unit,” “basic video

image coding data acquisition unit,” and “video image coding data reconstruction unit” (claim

ERIN43

8); “video image coding data transmitter,” “video image coding data receiver,” and “second

receiving unit” (claim 11).

The Applicant traverses this rejection. Nevertheless, solely to expedite prosecution,
claims 1, 4-8, and 11 are amended. Support for the amendments to claims 1, 4-8, and 11 may be
found, at least, for example, in paragraph [0031] of the original specification. Claims 2 and 3 are

newly canceled.

EE N3

The Applicant notes that the features “transmission rate acquisition unit,” “transmission

bR N3 2

structure setting unit,” “first transmission unit,” “second transmission unit,” “transmission

77 ¢

control unit,” and “video image coding data analysis unit” (claim 1); “receiving unit,” “video

9

image decoding unit,” “second receiving unit,” “basic video image coding data acquisition unit,”
and “video image coding data reconstruction unit” (claim 8); and “second receiving unit” (claim

11) are excluded from claims 1, 4-8, and 11.

10
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The Applicant further notes that the features “video image coding data transmitter” and
“video image coding data receiver” of amended claim 11 are not functional and should not be
interpreted as means-plus function elements under 35 U.S.C. § 112 for the following two
reasons. First, amended claim 11 discloses a sufficient structure of each of the features “video
image coding data transmitter” and “video image coding data receiver.” Second, according to
EnOcean GmbH v. Face Int'l Corp., the term “receiver” is not a means-plus-function term as it
presumptively connotes sufficiently definite structure to those of skill in the art. LnOcean GmbH
v. Face Int'l Corp., 742 F.3d 955, 959 (Fed. Cir. 2014). Similarly, the term “transmitter”
presumptively connotes sufficiently definite structure to those of skill in the art and should not be
treated as a means-plus-function term.

In view of the foregoing amendments and remarks, the Applicant respectfully requests
withdrawal of the rejection made under 35 U.S.C. § 112(b) with respect to amended claims 1-8

and 11.

Claim Interpretation under 35 U.S.C. § 112(f)

Beginning on pages 2-3, the Office Action indicates that claims 1-8 and 11 have been
interpreted under pre-AIA 35 U.S.C. § 112, six paragraph. On page 2, the Office Action further
indicates that the instant application is examined under the first-inventor-to-file provisions of the
Leahy-Smith America Invents Act (AIA). Thus, so long as the present application is examined
under the AIA provisions, not pre-AlA, the Applicant assumes that claims 1-8 and 11 have been

interpreted under 35 U.S.C. § 112(f).

11
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The Office Action further provides that the following features of claims 1-8 and 11

invoke the interpretation of 35 U.S.C. § 112(f), because the written description does not describe

EE N3

a sufficient structure of these features: “transmission rate acquisition unit,” “transmission

ER N3 2

structure setting unit,” “first transmission unit,” “second transmission unit,” “transmission

EE N3

control unit,” and “video image coding data analysis unit” (claim 1); “receiving unit,” “video

2

image decoding unit,” “second receiving unit,” “basic video image coding data acquisition unit,”

and “video image coding data reconstruction unit” (claim 8); “video image coding data

2

transmitter,” “video image coding data receiver,” and “second receiving unit” (claim 11).

The Applicant traverses this rejection. Nevertheless, solely to expedite prosecution,

claims 1, 4-8, and 11 are amended. Claims 2 and 3 are newly canceled.

ER N3

As indicated above, the features “transmission rate acquisition unit,” “transmission

2 < 2

structure setting unit,” “first transmission unit,” “second transmission unit,” “transmission

EEIN43

control unit,” and “video image coding data analysis unit” (claim 1); “receiving unit,” “video

7

image decoding unit,” “second receiving unit,” “basic video image coding data acquisition unit,”
and “video image coding data reconstruction unit” (claim 8); and “second receiving unit” (claim
11) are excluded from claims 1, 4-8, and 11. The features “video image coding data transmitter”
and “video image coding data receiver” of amended claim 11 are not functional based on
disclosing sufficient structure and on the decision in EnOcean GmbH v. Face Int'l Corp. and, as
such, should not invoke 35 U.S.C. § 112(f).

In view of the foregoing, the Applicant respectfully submits that no features of amended

claims invoke 35 U.S.C. § 112(f) and require interpretation.

12
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Claim Rejections under 35 U.S.C. § 102

On page 4, the Office Action rejected claims 1-3, 5, 9, and 10 under 35 U.S.C. §
102(a)(1) as being anticipated by U.S. Patent No. 6,292,512 to Radha et al. (hereinafter
“Radha”).

The Applicant traverses this rejection. Nevertheless, solely to expedite prosecution,
claims 1, 5, 9, and 10 are amended. Support for the amendments to claims 1, 5, 9, and 10 may be
found, at least, for example, in paragraphs [0023], [0062], [0063], [0066], and [0069] of the

original specification. Claims 2 and 3 are newly canceled.

Claim 1
Radha fails to disclose:
wherein a period for setting the transmission structure is changed according

to at least one of the number of pictures in the supplementary hierarchy
stored in the memory unit and the transmission rate

as recited by amended claim 1 (emphasis added).

Radha appears to describe certain aspects of a system for coding video data. Radha,
Column 2, lines 36-40. Radha further appears to describe that the system for coding video data
includes a calculation block 48 configured to determine a bit rate of a base layer based on a
current bandwidth of a receiver. /d. at Column 6, lines 23-27. The calculation block 48 of Radha
is also configured to set a value of bit rate of the base layer between certain measured values to
ensure that a variable-bandwidth network 43 will be able to accommodate coded video data
output. /d. at Column 6, lines 28-37. Radha further appears to describe that a bit rate of an

enhancement layer is based on the bit rate of the base layer. /d. at Column 7, lines 40-43. On

13
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pages 4 and 5, the Office Action appears to align the base layer of Radha with the claimed “basic
hierarchy,” the enhancement layer of Radha with the claimed “supplementary hierarchy,” the bit
rate of Radha with the claimed “transmission structure,” and the measured bandwidth of Radha
with the claimed “transmission rate.” However, Radha does not describe that a period for setting
the bit rate is changed according to at least one of the number of pictures in the enhancement
layer stored in a memory unit and the measured bandwidth. Rather, Radha merely describes that
the bit rate of the base layer is set based on the measured parameters and video data coding is
performed at the bit rate. /d. at Column 6, lines 14-37. Nowhere does Radha disclose that a
period for setting the bit rate can be changed.

Thus, Radha fails to disclose:

wherein a period for setting the transmission structure is changed according to at

least one of the number of pictures in the supplementary hierarchy stored in the
memory unit and the transmission rate

as recited by amended claim 1.
In view of the foregoing amendments and remarks, the Applicant respectfully requests
reconsideration and withdrawal of the rejection made under 35 U.S.C. § 102(a)(1) with respect to

amended claim 1.

Claim 5
Claim 5 depends from claim 1 and is allowable as being dependent from an allowable

claim.

14
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Claim 9

Although of different scope than independent claim 1, the Applicant submits that
independent claim 9 is also patentable for at least similar reasons as independent claim 1. For
example, independent claim 9 recites, inter alia:

wherein a period for acquiring the transmission rate is changed according to the number
of pictures in the stored supplementary hierarchy.

The Applicant submits that at least the above features, recited by independent claim 9, are
not disclosed by Radha for at least similar reasons as those discussed above identifying
deficiencies in the applied reference with regard to independent claim 1.

Accordingly, the Applicant respectfully requests reconsideration and withdrawal of the

rejection made under 35 U.S.C. § 102(a)(1) with respect to amended claim 9.

Claim 10

Although of different scope than independent claim 1, the Applicant submits that
independent claim 10 is also patentable for at least similar reasons as independent claim 1. For
example, independent claim 10 recites, inter alia:

wherein a period for acquiring the transmission rate is changed according to the number
of pictures in the stored supplementary hierarchy.

The Applicant submits that at least the above features, recited by independent claim 10,
are not disclosed by Radha for at least similar reasons as those discussed above identifying
deficiencies in the applied reference with regard to independent claim 1.

Accordingly, the Applicant respectfully requests reconsideration and withdrawal of the

rejection made under 35 U.S.C. § 102(a)(1) with respect to amended claim 10.

15
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Claim Rejections under 35 U.S.C. § 103

(A)  On page 8, the Office Action rejected claim 4 under 35 U.S.C. § 103 as being
unpatentable over Radha in view of U.S. Patent Application Publication No. 2005/0172232 to
Wiseman et al. (hereinafter “Wiseman”).

The Applicant traverses this rejection. Nevertheless, solely to expedite prosecution, claim
4 is currently amended. Support for the amendments to claim 4 may be found, at least, for
example, in claim 1 and paragraphs [0023], [0062], [0063], [0066], and [0069] of the original
specification.

No combination of Radha and Wiseman disclose:

wherein a period for acquiring the transmission rate is changed according to

the number of pictures in the supplementary hierarchy stored in the memory

unit
as recited by amended claim 4 (emphasis added).

On page 8, the Office Action indicates that the feature “a period for acquiring the
transmission rate is changed according to the transmission rate” is not known from Radha. The
Applicant agrees that Radha does not disclose all features of claim 4. However, on page 8, the
Office Action relies on Wiseman to cure the deficiency of Radha. The Applicant respectfully
disagrees and notes that Wiseman does not disclose the feature “a period for acquiring the
transmission rate is changed according to the number of pictures in the supplementary hierarchy
stored in the memory unit,” as recited by amended claim 4.

Wiseman appears to describe certain aspects of a system for providing a multi-modal

interface. Wiseman, paragraph [0033]. The Office Action relies on paragraph [0097] of Wiseman

16
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that appears to describe that a bandwidth of a network is calculated based on determining, at a
server, start and stop times of each uploaded file. However, the Applicant notes that nowhere
does Wiseman disclose that the period for acquiring the bandwidth can be changed according to
the number of pictures in a supplementary hierarchy. Moreover, Wiseman fails to describe a
supplementary hierarchy.

Thus, no combination of Radha and Wiseman disclose:

wherein a period for acquiring the transmission rate is changed according to the
number of pictures in the supplementary hierarchy stored in the memory unit

as recited by amended claim 4.
In view of the foregoing amendments and remarks, the Applicant respectfully requests
reconsideration and withdrawal of the rejection made under 35 U.S.C. § 103 with respect to

amended claim 4.

(B)  On page 8, the Office Action rejected claim 6 under 35 U.S.C. § 103 as being
unpatentable over Radha.
The Applicant traverses this rejection. Claim 6 depends from claim 1 and is allowable as

being dependent from an allowable claim.

(C)  On page 9, the Office Action rejected claim 7 under 35 U.S.C. § 103 as being
unpatentable over Radha in view of U.S. Patent Application Publication No. 2007/0091997 to
Fogg et al.

The Applicant traverses this rejection. Claim 7 depends from claim 1 and is allowable as

being dependent from an allowable claim.
17
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(D)  On page 10, the Office Action rejected claims 8 and 11 under 35 U.S.C. § 103 as being
unpatentable over Radha in view of U.S. Patent No. 6,697,426 to Van Der Schaar et al.
(hereinafter “Van Der Schaar™).

The Applicant traverses this rejection.

Claim 8
No combination of Radha and Van Der Schaar disclose:
receiving supplementary video image coding data including a
supplementary hierarchical picture whose coding order and display order
are earlier than those of a basic hierarchical picture included in the basic
video image coding data;
acquiring basic video image coding data received before

supplementary video image coding data that has been received at the
moment

as recited by amended claim 8 (emphasis added).

On page 11, the Office Action indicates that Radha does not disclose the feature
“receiving supplementary video image coding data including a supplementary hierarchical
picture whose coding order and display order are earlier than those of a basic hierarchical picture
included in the basic video image coding data” and the feature “acquiring basic video image
coding data received before supplementary video image coding data that has been received at the
moment.” The Applicant agrees that Radha does not disclose all elements of claim 8. Rather, the
Office Action relies on Van Der Schaar to cure deficiencies of Radha. The Applicant respectfully

disagrees for the following reasons.

18
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Van Der Schaar appears to describe certain aspects of a method for encoding video data
and a method for decoding video data. Van Der Schaar, Column 2, lines 20-37. Figure 3 of Van
Der Schaar appears to illustrate a diagram showing one example of the transmission and display
order according to the present invention. /d., Column 2, lines 47-49. Furthermore, Van Der
Schaar appears to describe that “the transmission order of the enhancement frames has been
rearranged to be the same as the display order of the enhancement frames on the decoder side.”
1d., Column 3, lines 23-30. However, as shown in Figure 3, on the transmitter side, “the
transmission order of the base layer frames is different than the enhancement layer frames.” /d.,
Column 3, lines 50-52 (emphasis added). Thus, as noted by the Applicant, it is either the coding
order or display order is earlier than those of the basic hierarchical picture. In contrast, amended
claim 8 requires that the supplementary hierarchical picture whose coding order and display
order are earlier than those of a basic hierarchical picture included in the basic video image
coding data. Moreover, nowhere does Van Der Schaar disclose the feature “acquiring basic video
image coding data received before supplementary video image coding data that has been
received at the moment.”

Thus, no combination of Radha and Van Der Schaar disclose:

receiving supplementary video image coding data including a

supplementary hierarchical picture whose coding order and display order are

earlier than those of a basic hierarchical picture included in the basic video image

coding data;

acquiring basic video image coding data received before supplementary
video image coding data that has been received at the moment

as recited by amended claim 8.

19
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In view of the foregoing amendments and remarks, the Applicant respectfully requests
reconsideration and withdrawal of the rejection made under 35 U.S.C. § 103 with respect to

amended claim 8.

Claim 11
Although of different scope than independent claim 8, the Applicant submits that
independent claim 11 is also patentable for at least similar reasons as independent claim 8. For
example, independent claim 11 recites, inter alia:
receiving the supplementary video image coding data including a supplementary
hierarchical picture having coding order and display order that are earlier than those of a
basic hierarchical picture included in the basic video image coding data;

acquiring basic video image coding data received before supplementary video
image coding data that is currently received.

The Applicant submits that at least the above features, recited by independent claim 11,
are not disclosed by Radha and Van Der Schaar for at least similar reasons as those discussed
above identifying deficiencies in the applied reference with regard to independent claim 8.

Accordingly, the Applicant respectfully requests reconsideration and withdrawal of the

rejection made under 35 U.S.C. § 103 with respect to amended claim 11.

20
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Conclusion

All of the stated grounds of rejection have been properly traversed, accommodated, or
rendered moot. The Applicant therefore respectfully requests that the Examiner reconsider all
presently outstanding rejections and that they be withdrawn. The Applicant believes that a full
and complete reply has been made to the outstanding Office Action and, as such, the present
application is in condition for allowance. If the Examiner believes, for any reason, that personal
communication will expedite prosecution of this application, the Examiner is hereby invited to
telephone the undersigned at the number provided.

In view of the above amendment, the Applicant believes the pending application is in

condition for allowance.

Dated: February 9, 2017 Respectfully submitted,

By: /Michael A. Sartori, Ph.D./

Michael A. Sartori, Ph.D.
Registration No.: 41,289

Ilya A. Svetlov, Ph.D.
Registration No.: 74,772

VENABLE LLP

P.O. Box 34385

Washington, DC 20043-9998

(202) 344-4000

(202) 344-8300 (Fax)

Attorney/Agent For Applicant
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) A video image coding data transmitter comprising:

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause

the processor to perform operations comprising:

a-transmissionrate-acquisitionunit that-acquires acquiring the transmission rate of a

network;

a-transmission-structure-setting-unitthat sets setting a transmission structure including a

basic hierarchy and a supplementary hierarchy;
a-first-transmisston-unitthattransmits transmitting basic video image coding data of the

basic hierarchy[[;]], wherein the [[a]] memory unit is further configured to store thatsteres

supplementary video image coding data of the supplementary hierarchy;
a-second-transmission-unit-thattransmits transmitting the supplementary video image
coding data stored in the memory unit; and
a-transmission-control unitthatcontrels controlling the seeend transmission usnit of the

supplementary video image coding data of the supplementary hierarchy according to the

transmission rate,
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wherein a period for setting the transmission structure is changed according to at least

one of the number of pictures in the supplementary hierarchy stored in the memory unit and the

transmission rate.

2. (Cancelled)

3. (Cancelled)

4. (Currently Amended)

A video image coding data transmitter comprising:

a processor; and

a memory unit having instructions stored which., when executed by the processor, cause

the processor to perform operations comprising:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary

hierarchy:

transmitting basic video image coding data of the basic hierarchy, wherein the memory

unit is further configured to store supplementary video image coding data of the supplementary

hierarchy:

transmitting the supplementary video image coding data stored in the memory unit; and

controlling the transmission of the supplementary video image coding data according to

the transmission rate.
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wherein a period for acquiring the transmission rate er-a-pertod-forsettingthe

transmission-strueture is changed according to atleast-ene-of the number of pictures in the

supplementary hierarchy stored in the memory unit and-the-transmisstonrate.

5. (Currently Amended) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed

by the processor, cause the processor to the-transmission-structure-setting unit-sets set a part of

the area of a picture to represent the basic hierarchy and a part of the area other than the part

representing the basic hierarchy to be the supplementary hierarchy.

6. (Currently Amended) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed

by the processor, cause the processor to the-transmission-strocture-setting unit-sets set a part of

the syntax of the video image coding data to represent the basic hierarchy and a part of the
syntax that is different from the part representing the basic hierarchy to represent the

supplementary hierarchy.

7. (Currently Amended) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed

by the processor, cause the processor to set the-transmission-structure-setting-unitsets a video

image consisting of a luminance component to represent the basic hierarchy and a video image

consisting of a color difference component to represent the supplementary hierarchy.

4
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8. (Currently Amended) A video image coding data receiver comprising:

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause

the processor to perform operations comprising:

a-first recetving unit-that reeerves receiving basic video image coding data;

a-video-image-decodingunitthat-decodes decoding the received basic video image
coding data so as to reproduce a video image;

a-second-receivingunitthatreeeives receiving supplementary video image coding data
including a supplementary hierarchical picture whose coding order and display order are earlier
than those of a basic hierarchical picture included in the basic video image coding data;

a-baste-video-tmage-coding-data-acquisitionunit-that-aeguires acquiring basic video
image coding data received before supplementary video image coding data that has been

received at the moment; and

a-video-image-coding-datareconstructionunit-that reconstruets reconstructing video
image coding data from the basic video image coding data aeeuired-by-the baste-video-tmage

coding-data-aequistttonunit and the supplementary video image coding data reeeived-by-the
iving unit

9. (Currently Amended) A video image coding data transmission method comprising;:

acquiring the transmission rate of a network;
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setting a transmission structure including a basic hierarchy and a supplementary
hierarchy;

transmitting basic video image coding data of the basic hierarchy;

storing supplementary video image coding data of the supplementary hierarchy;

transmitting the stored supplementary video image coding data; and

controlling the transmission according to the transmission rate,

wherein a period for acquiring the transmission rate is changed according to the number

of pictures in the stored supplementary hierarchy.

10. (Currently Amended) A video image coding data transmission program embedded in
a non-transitory computer readable recording medium that, when executed on a computer,
implements:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy;

coding a video image based on the transmission structure into video image coding data
including basic video image coding data of the basic hierarchy and supplementary video image
coding data of the supplementary hierarchy;

transmitting basic video image coding data of the basic hierarchy;

storing supplementary video image coding data of the supplementary hierarchy;

transmitting the stored supplementary video image coding data; and

controlling the transmission according to the transmission rate,
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wherein a period for acquiring the transmission rate is changed according to the number

of pictures in the stored supplementary hierarchy.

11. (Currently Amended) A video image coding data transmission and reception system
comprising:

a video image coding data transmitter that codes and transmits a video image; and

a video image coding data receiver that receives and reconstructs video image coding
data,

wherein the video image coding data transmitter includes:

a first processor; and

a first memory unit having instructions stored which., when executed by the first

processor. cause the first processor to perform operations comprising:

a-transmissionrate-acquisitionunit that-acquires acquiring the transmission rate of a

network;

a-transmission-structure-setting unitthat sets setting a transmission structure including a

basic hierarchy and a supplementary hierarchy;
a-first- transmisston-unitthat transmits transmitting basic video image coding data of the

basic hierarchy[[;]], wherein the first [[a]] memory unit is further configured to store that-steres

supplementary video image coding data of the supplementary hierarchy;
a-second-transmission-unit-thattransmits transmitting the supplementary video image

coding data stored in the memory unit; and
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a-transmission-control-unit that-eentrels controlling the seeend transmission uait of the

supplementary video image coding data according to the transmission rate, and

wherein the video image coding data receiver includes:

a second processor; and

a second memory unit having instructions stored which, when executed by the second

processor, cause the second processor to perform operations comprising:

a-first recetvingunit-that reeeives receiving the basic video image coding data;

a-video-tmage-decodingunitthat-decodes decoding the received basic video image
coding data so as to reproduce a video image;

a-second-receivingunitthatreeetves receiving the supplementary video image coding
data including a supplementary hierarchical picture having coding order and display order that
are earlier than those of a basic hierarchical picture included in the basic video image coding
data;

a-baste-video-image-coding-data-acquisitionunit-that-aeguires acquiring basic video
image coding data received before supplementary video image coding data that is currently
received; and

a-video-tmage-coding-datareconstructionunit-that reconstruets reconstructing video
image coding data from the basic video image coding data aeguired-by-the baste-videotmage
coding-data-acquisitionunit and the supplementary video image coding data reeetved-by-the

] .. .
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DETAILED ACTION
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Response to Arguments
2. Applicant's arguments filed 02/09/2017 have been fully considered but they are
not persuasive.

Applicant argues on pages 18-19 of the Remarks that the Van Der Schaar
reference fails to disclose that the coding order and display order of the supplemental
pictures are earlier than those of the basic picture. Applicant also argues that the
reference does not disclose “acquiring basic video image coding data received before
the supplementary video image coding data that has been received in the moment.”
The examiner respectfully disagrees. Fig. 3 of Van Der Schaar shows that basic picture
P3 and enhancement (supplemental) picture E2 are received together. Picture E2 is
earlier in coding order and display order than P3, as is shown in the top portion of Fig.
3. This shows that the coding order and display order of the enhancement picture are
earlier than that of the base picture.

Further, Van Der Schaar discloses later receiving image E3, which depends on
previously-received base layer image P3. Therefore to properly decode E3, the system
will acquire image P3, which is therefore "received before the supplementary video

image coding data that has been received in the moment.”
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Applicant’s remaining arguments have been considered but are moot in view of
the new grounds of rejection below.
Applicant did not traverse the assertion of official notice given in the rejection of

claim 6, rendering this subject matter admitted prior art.

Claim Rejections - 35 USC § 103
3. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary sKill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

4. Claims 1, 4, 5, 9, and 10 are rejected under 35 U.S.C. 103 as being unpatentable

over Radha in view of Myers et al., US Pub No. 2011/0082945.

As to claim 1 Radha discloses a video image coding data transmitter
comprising: a processor and a memory unit having instructions stored which, when
executed by the processor, cause the processor to perform operations comprising:

acquiring the transmission rate of a network (Fig- 6: 48; col. 6 lines 28-38);

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy (Fig. 6: 48; col. 6 lines 28-38; col. 7 lines 34-46; Fig. 10 — the bit-rate of
the base layer (basic hierarchy) and enhancement layer (supplementary
hierarchy) are set based on measured bandwidth, thus setting the transmission

structure);
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transmitting basic video image coding data of the basic hierarchy (Fig. 6: 55; col.
8 lines 15-47); wherein the memory unit is further configured to store supplementary
video image coding data of the supplementary hierarchy; transmitting the
supplementary video image coding data stored in the memory unit; and controlling the
transmission of the supplementary video image coding data of the supplementary
hierarchy according to the transmission rate (Fig. 6: 54; col. 7 line 38 — col. 8 line 47;
Fig. 10 and its description — a plurality of enhancement layers are produced (for
example by DCT, inherently involving storage in memory), and the data sent is
chosen based on the measured bandwidth).

Radha fails to disclose that a period for setting the transmission structure is
changed according to at least one of the number of pictures in the supplementary
hierarchy stored in the memory and the transmission rate.

However, in an analogous art, Myers discloses that a period for setting a
transmission structure is changed according to a transmission rate ([0130]-[0131] —
bandwidth is re-measured after each chunk of data is delivered, and the amount
of enhancement data (the transmission structure) is adjusted accordingly.
Therefore the period for which the transmission structure is set will vary based
on how often bandwidth is re-measured, which depends on the transmission
rate).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Myers, the rationale being to ensure

accurate and up-to-date bandwidth measurements.
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As to claim 4 see rejection of claim 1. The combined system of Radha and
Myers further discloses that a period for acquiring the transmission rate is changed
according to the number of pictures in the supplemental hierarchy stored in the memory
unit (Myers [0130]-[0131] — bandwidth is measured (transmission rate is acquired)
based on the last chunk of video data delivered. As the delivered chunks contain
enhancement layers (see Fig. 5 and [0090]), the time required to deliver these
chunks will vary depending on the number of images stored in a transmission

buffer (Fig. 2) and delivered to the viewer).

As to claim 5 Radha discloses the video image coding data transmitter
according to claim 1, wherein the memory unit is further configured to store instructions
which, when executed by the processor, cause the processor to set a part of the area of
a picture to represent the basic hierarchy and a part of the area other than the part
representing the basic hierarchy to be the supplementary hierarchy (col. 1 lines 20-35
and lines 56-63 — the residual data in the enhancement layer corresponds to data
not present in the base layer, therefore is part of the area other than that

represented by the base layer).

As to claim 9 see rejection of claims 1 and 4.
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As to claim 10 the combined system of Radha and Myers, as presented above,
discloses a video image coding data transmission program embedded in a non-
transitory computer readable recording medium that, when executed on a computer,
implements:

acquiring the transmission rate of a network (Radha Fig. 6: 48; col. 6 lines 28-
38);

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy (Radha Fig. 6: 48; col. 6 lines 28-38; col. 7 lines 34-46; Fig. 10 — the bit-
rate of the base layer (basic hierarchy) and enhancement layer (supplementary
hierarchy) are set based on measured bandwidth, thus setting the transmission
structure);

coding a video image based on the transmission structure into video image
coding data including basic video image coding data of the basic hierarchy and
supplementary video image coding data of the supplementary hierarchy (Radha Fig. 7:
S702 — S704 and their description);

transmitting basic video image coding data of the basic hierarchy (Radha Fig. 6:
55; col. 8 lines 15-47);

storing supplementary video image coding data of the supplementary hierarchy;
transmitting the stored supplementary video image coding data; and controlling the
transmission according to the transmission rate (Radha Fig. 6: 54; col. 7 line 38 — col.

8 line 47; Fig. 10 and its description — a plurality of enhancement layers are
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produced (for example by DCT, inherently involving storage in memory), and the
data sent is chosen based on the measured bandwidth),

wherein a period for acquiring the transmission rate is changed according to the
number of pictures in the stored supplemental hierarchy (Myers [0130]-[0131] -
bandwidth is measured, or transmission rate is acquired, based on the last chunk
delivered. As the delivered chunks contain enhancement layers (see Fig. 5 and
[0090]), the time required to deliver these chunks will vary depending on the
number of images stored in a transmission buffer (Fig. 2) and delivered to the

viewer).

5. Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Radha in

view of Myers, and further in view of Applicant’s Admitted Prior Art (AAPA).

As to claim 6 Radha fails to explicitly disclose the video image coding data
transmitter according to claim 1, wherein the transmission structure setting unit sets a
part of the syntax of the video image coding data to represent the basic hierarchy and a
part of the syntax that is different from the part representing the basic hierarchy to
represent the supplementary hierarchy.

However, AAPA discloses that this was well known in the art at the time of the
invention (see Remarks, filed 02/09/2017, Applicant’s failure to traverse the previous

assertion of official notice). Therefore it would have been obvious to a skilled artisan to
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modify the system of Radha to include this, the rationale being to ensure proper

decoding by the receiver.

1. Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Radha and

Myers, as applied above, and further in view of Fogg.

As to claim 7 Radha and Myers fails to disclose the video image coding data
transmitter according to claim 1, wherein the transmission structure setting unit sets a
video image consisting of a luminance component to represent the basic hierarchy and
a video image consisting of a color difference component to represent the
supplementary hierarchy.

However, in an analogous art, Fogg discloses setting a video image consisting of
a luminance component to represent a basic hierarchy and a video image consisting of
a color difference component to represent a supplementary hierarchy ([0044] —
luminance data is carried in the base layer (basic hierarchy) while chrominance is
carried in the enhancement layer).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha and Myers with the teachings of Fogg, the rationale being
to enable high-quality (although monochromatic) images during periods of reduced

bandwidth.
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2. Claims 8 and 11 are rejected under 35 U.S.C. 103 as being unpatentable over

Radha in view of Van Der Schaar et al., US Patent No. 6,697,426.

As to claim 8 Radha discloses a video image coding data receiver comprising: a
processor and a memory unit having instructions stored which, when executed by the
processor, cause the processor to perform operations comprising:

receiving basic video image coding data (Fig. 9: 60);

decoding the received basic video image coding data so as to reproduce a video
image (Fig. 9: 58);

receiving supplementary video image coding data including a supplementary
hierarchical picture (Fig. 9: 59);

acquiring basic video image coding data (Fig. 9: 60); and

reconstructing video image coding data from the basic video image coding data
and the supplementary video image coding data (Fig. 9: 60; col. 8 lines 48-67).

Radha fails to disclose receiving supplementary video image coding data whose
coding order and display order are earlier than those of a basic hierarchical picture
included in the basic video image coding data; and acquiring basic video image coding
data received before supplementary video image coding data that has been received at
the moment.

However, in an analogous art, Van Der Schaar discloses receiving
supplementary video image coding data whose coding order and display order are

earlier than those of a basic hierarchical picture included in the basic video image
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coding data; and acquiring basic video image coding data received before
supplementary video image coding data that has been received at the moment (Fig. 3;
col. 2 line 65 — col. 3 line 65).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Van Der Schaar, the rationale being

to reduce memory requirements in the receiving device.

As to claim 11 see rejection of claims 1 and 8.

Conclusion
6. Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ROBERT HANCE whose telephone number is
(671)270-5319. The examiner can normally be reached on M-F 8:00-5:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Benjamin Bruckart can be reached on (571) 272-3982. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

ROBERT HANCE

Primary Examiner
Art Unit 2423
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/ROBERT HANCE/
Primary Examiner, Art Unit 2423
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Dear Commissioner:
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) A video image coding data transmitter comprising;

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause
the processor to perform operations comprising:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy;

transmitting basic video image coding data of the basic hierarchy, wherein the memory
unit is further configured to store supplementary video image coding data of the supplementary

hierarchy and output the supplementary video image coding data of the supplementary hierarchy

in storing order;

transmitting the supplementary video image coding data stored in the memory unit; and

controlling the transmission of the supplementary video image coding data of the
supplementary hierarchy according to the transmission rate,

wherein a period for setting the transmission structure is changed according to at least
one of the number of pictures in the supplementary hierarchy stored in the memory unit and the
transmission rate,

wherein the controlling the transmission controls the transmitting the supplementary

video image coding data to transmit the supplementary video image coding data of the
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supplementary hierarchy. when the transmission rate is larger than a reference transmission rate

at which all pictures are coded in the basic hierarchy.

2. (Cancelled)

3. (Cancelled)

4. (Currently Amended) A video image coding data transmitter comprising:

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause
the processor to perform operations comprising:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy;

transmitting basic video image coding data of the basic hierarchy, wherein the memory
unit is further configured to store supplementary video image coding data of the supplementary

hierarchy and output the supplementary video image coding data of the supplementary hierarchy

in storing order;

transmitting the supplementary video image coding data stored in the memory unit; and
controlling the transmission of the supplementary video image coding data according to

the transmission rate,
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wherein a period for acquiring the transmission rate is changed according to the number of
pictures in the supplementary hierarchy stored in the memory unit,

wherein setting the transmission structure sets the proportion of basic hierarchical

pictures to supplementary hierarchical pictures such that the ratio of the basic hierarchical

pictures is increased as the transmission rate becomes larger and the ratio of the supplementary

hierarchical pictures is increased as the transmission rate becomes smaller,

wherein controlling the transmission controls the transmitting the supplementary video

image coding data to transmit the supplementary video image coding data of the supplementary

hierarchy, when the transmission rate is larger than a reference transmission rate at which all

pictures are coded in the basic hierarchy.

5. (Previously Presented) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed
by the processor, cause the processor to set a part of the area of a picture to represent the basic
hierarchy and a part of the area other than the part representing the basic hierarchy to be the

supplementary hierarchy.

6. (Previously Presented) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed
by the processor, cause the processor to set a part of the syntax of the video image coding data to
represent the basic hierarchy and a part of the syntax that is different from the part representing

the basic hierarchy to represent the supplementary hierarchy.
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7. (Previously Presented) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed
by the processor, cause the processor to set a video image consisting of a luminance component
to represent the basic hierarchy and a video image consisting of a color difference component to

represent the supplementary hierarchy.

8. (Previously Presented) A video image coding data receiver comprising:

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause
the processor to perform operations comprising:

receiving basic video image coding data;

decoding the received basic video image coding data so as to reproduce a video image;

receiving supplementary video image coding data including a supplementary hierarchical
picture whose coding order and display order are earlier than those of a basic hierarchical picture
included in the basic video image coding data;

acquiring basic video image coding data received before supplementary video image
coding data that has been received at the moment; and

reconstructing video image coding data from the basic video image coding data and the

supplementary video image coding data.

9. (Currently Amended) A video image coding data transmission method comprising:
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acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy;

transmitting basic video image coding data of the basic hierarchy;

storing supplementary video image coding data of the supplementary hierarchy and

outputting the supplementary video image coding data of the supplementary hierarchy in storing

order;

transmitting the stored supplementary video image coding data; and

controlling the transmission according to the transmission rate,

wherein a period for acquiring the transmission rate is changed according to the number
of pictures in the stored supplementary hierarchy,

wherein the setting a transmission structure sets the proportion of basic hierarchical

pictures to supplementary hierarchical pictures such that the ratio of the basic hierarchical

pictures is increased as the transmission rate becomes larger and the ratio of the supplementary

hierarchical pictures is increased as the transmission rate becomes smaller.

wherein the controlling the transmission controls the transmitting the stored

supplementary video image coding data to transmit the supplementary video image coding data

of the supplementary hierarchy, when the transmission rate is larger than a reference

transmission rate at which all pictures are coded in the basic hierarchy.

120



Application No. 14/657,359 Docket No.: 119547.380321
Reply to Office Action of March 2, 2017

10. (Currently Amended) A video image coding data transmission program embedded in
a non-transitory computer readable recording medium that, when executed on a computer,
implements:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy;

coding a video image based on the transmission structure into video image coding data
including basic video image coding data of the basic hierarchy and supplementary video image
coding data of the supplementary hierarchy;

transmitting basic video image coding data of the basic hierarchy;

storing supplementary video image coding data of the supplementary hierarchy and

outputting the supplementary video image coding data of the supplementary hierarchy in storing

order;

transmitting the stored supplementary video image coding data; and

controlling the transmission according to the transmission rate,

wherein a period for acquiring the transmission rate is changed according to the number
of pictures in the stored supplementary hierarchy,

wherein the setting a transmission structure sets the proportion of basic hierarchical

pictures to supplementary hierarchical pictures such that the ratio of the basic hierarchical

pictures is increased as the transmission rate becomes larger and the ratio of the supplementary

hierarchical pictures is increased as the transmission rate becomes smaller,
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wherein the controlling the transmission controls the transmitting the stored

supplementary video image coding data to transmit the supplementary video image coding data

of the supplementary hierarchy, when the transmission rate is larger than a reference

transmission rate at which all pictures are coded in the basic hierarchy.

11. (Previously Presented) A video image coding data transmission and reception
system comprising:

a video image coding data transmitter that codes and transmits a video image; and

a video image coding data receiver that receives and reconstructs video image coding
data,

wherein the video image coding data transmitter includes:

a first processor; and

a first memory unit having instructions stored which, when executed by the first
processor, cause the first processor to perform operations comprising:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy;

transmitting basic video image coding data of the basic hierarchy, wherein the first
memory unit is further configured to store supplementary video image coding data of the
supplementary hierarchy;

transmitting the supplementary video image coding data stored in the memory unit; and
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controlling the transmission of the supplementary video image coding data according to
the transmission rate, and

wherein the video image coding data receiver includes:

a second processor; and

a second memory unit having instructions stored which, when executed by the second
processor, cause the second processor to perform operations comprising;

receiving the basic video image coding data;,

decoding the received basic video image coding data so as to reproduce a video image;

receiving the supplementary video image coding data including a supplementary
hierarchical picture having coding order and display order that are earlier than those of a basic
hierarchical picture included in the basic video image coding data;

acquiring basic video image coding data received before supplementary video image
coding data that is currently received; and

reconstructing video image coding data from the basic video image coding data and the

supplementary video image coding data.
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REMARKS

The Applicant thanks the Examiner for the careful consideration of this application. The
Office Action dated March 2, 2017 has been received and its contents carefully considered.
Claims 1 and 4-11 are pending in this application. Claims 1, 4, 9 and 10 are amended. Support
for the amendments may be found, at least, for example, in paragraphs [0038], [0058], and
[0059] of the original specification. Claims 2-3 were previously canceled.

Based on the foregoing amendments and the following remarks, the Applicant
respectfully requests that the Examiner reconsider all outstanding rejections and that they be

withdrawn.

Claim Rejections under 35 U.S.C. § 103

(A) On page 3, the Office Action rejected claims 1, 4, 5, 9, and 10 under 35 U.S.C. §
103(a) as being unpatentable over U.S. Patent No. 6,292,512 to Radha et al. (hereinafter
“Radha”) in view of U.S. Patent Application Publication No. 2011/0082945 to Myers et al.
(“Myers”). The Applicant traverses this rejection for at least the following reasons.

As per claim 1, the combination of Radha and Myers fails to disclose “wherein the
controlling the transmission controls the transmitting the supplementary video image coding data
to transmit the supplementary video image coding data of the supplementary hierarchy, when

the transmission rate is larger than a reference transmission rate at which all pictures are

coded in the basic hierarchy,” as recited in amended claim 1. Radha and Myers are silent as to

controlling transmission when a transmission rate is larger than a reference transmission rate at

10
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which all pictures are coded in a basic hierarchy. As such, claim 1 is allowable over Radha and
Myers.

Although of different scope than claim 1, claim 4 is allowable for similar reasons. In
particular, claim 4 recites “wherein controlling the transmission controls the transmitting the
supplementary video image coding data to transmit the supplementary video image coding data

of the supplementary hierarchy, when the transmission rate is larger than a reference

transmission rate at which all pictures are coded in the basic hierarchy.” Moreover, claim 4

additionally recites “wherein setting the transmission structure sets the proportion of basic

hierarchical pictures to supplementary hierarchical pictures such that the ratio of the basic

hierarchical pictures is increased as the transmission rate becomes larger and the ratio of

the supplementary hierarchical pictures is increased as the transmission rate becomes

smaller,” which is neither disclosed nor suggested by the Radha and Myers, whether alone or in
combination. As such, claim 4 is allowable over Radha and Myers.

Claim 5 depends from claim 1 and is allowable as being dependent from an allowable
claim.

Although of different scope than claims 1 and 4, claim 9 is allowable for similar reasons.
In particular, claim 9 recites:

wherein the setting a transmission structure sets the proportion of basic
hierarchical pictures to supplementary hierarchical pictures such that the ratio of
the basic hierarchical pictures is increased as the transmission rate becomes
larger and the ratio of the supplementary hierarchical pictures is increased
as the transmission rate becomes smaller,

wherein the controlling the transmission controls the transmitting the
stored supplementary video image coding data to transmit the supplementary
video image coding data of the supplementary hierarchy, when the transmission
rate is larger than a reference transmission rate at which all pictures are
coded in the basic hierarchy.

11
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As such, claim 9 is allowable over Radha and Myers.
Although of different scope than claims 1 and 4, claim 10 is allowable for similar
reasons. In particular, claim 10 recites:

wherein the setting a transmission structure sets the proportion of basic
hierarchical pictures to supplementary hierarchical pictures such that the ratio of
the basic hierarchical pictures is increased as the transmission rate becomes
larger and the ratio of the supplementary hierarchical pictures is increased
as the transmission rate becomes smaller,

wherein the controlling the transmission controls the transmitting the
stored supplementary video image coding data to transmit the supplementary
video image coding data of the supplementary hierarchy, when the transmission
rate is larger than a reference transmission rate at which all pictures are
coded in the basic hierarchy.

As such, claim 10 is allowable over Radha and Myers.
For at least these reasons, the Applicant respectfully requests that the rejection of claims

1,4, 5,9, and 10 under 35 U.S.C. §103(a) be reconsidered and withdrawn.

(B) On page 7, the Office Action rejected claim 6 under 35 U.S.C. § 103(a) as being
unpatentable over Radha in view of Myers, and further in view of Applicant’s Admitted Prior
Art (AAPA). The Applicant traverses this rejection for at least the following reasons.

Claim 6 depends from claim 1 and is allowable as being dependent from an allowable
claim. Accordingly, the rejection of claim 6 under 35 U.S.C. §103(a) should be reconsidered and

withdrawn.

(C) On page 8, the Office Action rejected claim 7 under 35 U.S.C. § 103(a) as being

unpatentable over Radha in view of Myers, as applied above, and further in view of U.S. Patent

12
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Application Publication No. 2007/0091997 to Fogg et al. (“Fogg”). The Applicant traverses this
rejection for at least the following reasons.

Claim 7 depends from claim 1 and is allowable as being dependent from an allowable
claim. Accordingly, the rejection of claim 6 under 35 U.S.C. §103(a) should be reconsidered and

withdrawn.

(D) On page 9, the Office Action rejected claims 8 and 11 under 35 U.S.C. § 103(a) as
being unpatentable over Radha in view of U.S. Patent No. 6,697,426 to Van Der Schaar et al.
(hereinafter “Van Der Schaar”). The Applicant traverses this rejection for at least the following
reasons.

As per claim 8, the combination of Radha and Van Der Schaar fails to disclose or suggest
“receiving supplementary video image coding data including a supplementary hierarchical
picture whose coding order and display order are earlier than those of a basic hierarchical
picture included in the basic video image coding data,” as recited in claim 8.

In rejecting claim 8, the Office Action asserts “Van der Schaar discloses receiving
supplementary video image coding data whose coding order and display order are earlier than
those of a basic hierarchical picture included in the basic video image coding data; and acquiring
basic video image coding data received before supplementary video image coding data that has
been received at the moment,” citing Van Der Schaar, Figure 3, and column 2, line 65, to column
3, line 65.

Upon review, the Applicant respectfully disagrees. Van Der Schaar is directed to

eliminating the need to store enhanced data layers in memory at a receiving/display device while

13
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waiting to receive/decode base layers “without storing any of the decoded enhancement layer
frames to form video frames.” Van Der Schaar, column 2, lines 36-37; see also column 3, lines
1-6. To accomplish this, Van Der Schaar disclose re-arranging the transmission order of the
enhancement frames “to be the same as the display order of the enhancement frames on the
decoder side.” Van Der Schaar, column 3, lines 27-29.

Re-arranging enhancement frames to be in the same order as the display order, as
disclosed by Van Der Schaar, does not disclose or adequately suggest “receiving supplementary
video image coding data including a supplementary hierarchical picture whose coding order
and display order are earlier than those of a basic hierarchical picture included in the basic video
image coding data.” Indeed, Van Der Schaar is silent regarding coding order. As such, claim 8
is allowable over Radha and Van Der Schaar.

Although of different scope than claim 8, claim 11 is allowable for similar reasons. In
particular, claim 11 recites “receiving the supplementary video image coding data including a
supplementary hierarchical picture having coding order and display order that are earlier than
those of a basic hierarchical picture included in the basic video image coding data.” As such,
claim 11 is allowable over Radha and Van Der Schaar.

Accordingly, the rejection of claims 8 and 11 under 35 U.S.C. §103(a) should be

reconsidered and withdrawn.

14
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Conclusion

All of the stated grounds of rejection have been properly traversed, accommodated, or
rendered moot. The Applicant therefore respectfully requests that the Examiner reconsider all
presently outstanding rejections and that they be withdrawn. The Applicant believes that a full
and complete reply has been made to the outstanding Office Action and, as such, the present
application is in condition for allowance. If the Examiner believes, for any reason, that personal
communication will expedite prosecution of this application, the Examiner is hereby invited to
telephone the undersigned at the number provided.

In view of the above amendment, the Applicant believes the pending application is in

condition for allowance.

Dated: May 8, 2017 Respectfully submitted,

By: /Michael A. Sartori, Ph.D./
Michael A. Sartori, Ph.D.
Registration No.: 41,289
Ryan T. Ward
Registration No.: 63,647
VENABLE LLP
P.O. Box 34385
Washington, DC 20043-9998
(202) 344-4000
(202) 344-8300 (Fax)
#15337155v1 Attorney/Agent For Applicant
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DETAILED ACTION
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

05/08/2017 has been entered.

Response to Arguments
3. Applicant's arguments filed 05/08/2017 have been fully considered but they are
not persuasive.

Applicant argues on pages 10-11 of the Remarks that Radha and Myers fail to
disclose controlling transmission of supplemental video images “when the transmission
rate is larger than a reference transmission rate at which all pictures are coded in the
basic hierarchy” as recited in claim 1. The examiner respectfully disagrees. Radha
discloses exactly this in col. 8 lines 15-30, which details that enhancement
(supplemental) data is only transmitted when the transmission rate R is larger than Rgy,

a reference transmission rate of encoding of the base layer. This passage teaches the
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subject matter amended into claim 1, and therefore the combination of Radha and
Myers renders obvious the claim as currently presented. This reasoning also applies to
claim 4.

Applicant argues on page 11 that Radha and Myers fail to disclose that the “ratio
of basic hierarchical pictures is increased as the transmission rate becomes larger and
the ratio of the supplementary hierarchical pictures is increased as the transmission rate
becomes smaller” as recited in claim 4. The examiner respectfully disagrees. Radha
discloses in Fig. 10 and col. 9 line 2 - col. 10 line 19 that as network bandwidth
increases, base layers of higher bitrate are selected. For example, when the network
bandwidth is Rmin, @ base layer of bitrate R+ is delivered. This means that at
bandwidths between Rmin and Rg;, the ratio of base layer data to enhancement layer
data will be relatively small. However, when network bandwidth is Rgs or greater, a
base layer of much larger bitrate is selected, and the ratio of base to enhancement data
will be higher. Therefore Radha discloses that the ratio of basic hierarchical pictures
(base layer data) is increased as the transmission rate becomes larger and the ratio of
the supplementary hierarchical pictures (enhancement layer data) is increased as the
transmission rate becomes smaller.

The above reasoning also applies to claims 9 and 10.

Applicant’s arguments on pages 13-14 regarding claim 8 have been considered

but are moot in view of the new grounds of rejection, below.
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Claim Rejections - 35 USC § 103
1. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

2. Claims 1, 4, 5, 9, and 10 are rejected under 35 U.S.C. 103 as being unpatentable

over Radha in view of Myers et al., US Pub No. 2011/0082945.

As to claim 1 Radha discloses a video image coding data transmitter
comprising: a processor and a memory unit having instructions stored which, when
executed by the processor, cause the processor to perform operations comprising:

acquiring the transmission rate of a network (Fig. 6: 48; col. 6 lines 28-38);

setting a transmission structure including a basic hierarchy and a supplementary
hierarchy (Fig. 6: 48; col. 6 lines 28-38; col. 7 lines 34-46; Fig. 10 — the bit-rate of
the base layer (basic hierarchy) and enhancement layer (supplementary
hierarchy) are set based on measured bandwidth, thus setting the transmission
structure);

transmitting basic video image coding data of the basic hierarchy (Fig. 6: 55; col.
8 lines 15-47); wherein the memory unit is further configured to store supplementary
video image coding data of the supplementary hierarchy and output the supplementary
video image coding data of the supplementary hierarchy in storing order; transmitting

the supplementary video image coding data stored in the memory unit; and controlling
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the transmission of the supplementary video image coding data of the supplementary
hierarchy according to the transmission rate (Fig. 6: 54; col. 7 line 38 — col. 8 line 47;
Fig. 10 and its description — a plurality of enhancement layers are produced (for
example by DCT, inherently involving storage in memory), and the data sent is
chosen based on the measured bandwidth),

wherein the controlling the transmission controls the transmitting the
supplementary video image coding data to transmit the supplementary video image
coding data of the supplementary hierarchy, when the transmission rate is larger than a
reference transmission rate at which all pictures are coded in the basic hierarchy (col. 8
lines 15-30 - enhancement (supplemental) data is only transmitted when the
transmission rate R is larger than Rg,, a reference transmission rate of encoding
of the base layer).

Radha fails to disclose that a period for setting the transmission structure is
changed according to at least one of the number of pictures in the supplementary
hierarchy stored in the memory and the transmission rate.

However, in an analogous art, Myers discloses that a period for setting a
transmission structure is changed according to a transmission rate ([0130]-[0131] —
bandwidth is re-measured after each chunk of data is delivered, and the amount
of enhancement data (the transmission structure) is adjusted accordingly.
Therefore the period for which the transmission structure is set will vary based
on how often bandwidth is re-measured, which depends on the transmission

rate).
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It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Myers, the rationale being to ensure

accurate and up-to-date bandwidth measurements.

As to claim 4 see rejection of claim 1. The combined system of Radha and
Myers further discloses that a period for acquiring the transmission rate is changed
according to the number of pictures in the supplemental hierarchy stored in the memory
unit (Myers [0130]-[0131] — bandwidth is measured (transmission rate is acquired)
based on the last chunk of video data delivered. As the delivered chunks contain
enhancement layers (see Fig. 5 and [0090]), the time required to deliver these
chunks will vary depending on the number of images stored in a transmission
buffer (Fig. 2) and delivered to the viewer).

Radha further discloses wherein setting the transmission structure sets the
proportion of basic hierarchical pictures to supplementary hierarchical pictures such that
the ration of the basic hierarchical pictures is increased as the transmission rate
becomes larger and the ratio of supplementary hierarchical pictures is increased as the
transmission rate becomes smaller (Fig. 10 and col. 9 line 2 - col. 10 line 19 - as
network bandwidth increases, base layers of higher bitrate are selected. Thus at
bandwidths between Rnin and Rg1, the ratio of base layer data to enhancement
layer data will be relatively small, and when network bandwidth is Rgs or greater,
a base layer of much larger bitrate is selected, and the ratio of base to

enhancement data will be higher. Therefore Radha discloses that the ratio of
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basic hierarchical pictures (base layer data) is increased as the transmission rate
becomes larger and the ratio of the supplementary hierarchical pictures

(enhancement layer data) is increased as the transmission rate becomes smaller).

As to claim 5 Radha discloses the video image coding data transmitter
according to claim 1, wherein the memory unit is further configured to store instructions
which, when executed by the processor, cause the processor to set a part of the area of
a picture to represent the basic hierarchy and a part of the area other than the part
representing the basic hierarchy to be the supplementary hierarchy (col. 1 lines 20-35
and lines 56-63 — the residual data in the enhancement layer corresponds to data
not present in the base layer, therefore is part of the area other than that

represented by the base layer).

As to claim 9 see rejection of claims 1 and 4.

As to claim 10 the combined system of Radha and Myers, as presented above,
discloses a video image coding data transmission program embedded in a non-
transitory computer readable recording medium that, when executed on a computer,
implements:

acquiring the transmission rate of a network (Radha Fig. 6: 48; col. 6 lines 28-

38);
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setting a transmission structure including a basic hierarchy and a supplementary
hierarchy (Radha Fig. 6: 48; col. 6 lines 28-38; col. 7 lines 34-46; Fig. 10 — the bit-
rate of the base layer (basic hierarchy) and enhancement layer (supplementary
hierarchy) are set based on measured bandwidth, thus setting the transmission
structure);

coding a video image based on the transmission structure into video image
coding data including basic video image coding data of the basic hierarchy and
supplementary video image coding data of the supplementary hierarchy and outputting
the supplementary video image coding data of the supplementary hierarchy in storing
order (Radha Fig. 7: S702 — S704 and their description);

transmitting basic video image coding data of the basic hierarchy (Radha Fig. 6:
55; col. 8 lines 15-47);

storing supplementary video image coding data of the supplementary hierarchy;
transmitting the stored supplementary video image coding data; and controlling the
transmission according to the transmission rate (Radha Fig. 6: 54; col. 7 line 38 — col.
8 line 47; Fig. 10 and its description — a plurality of enhancement layers are
produced (for example by DCT, inherently involving storage in memory), and the
data sent is chosen based on the measured bandwidth),

wherein a period for acquiring the transmission rate is changed according to the
number of pictures in the stored supplemental hierarchy (Myers [0130]-[0131] -
bandwidth is measured, or transmission rate is acquired, based on the last chunk

delivered. As the delivered chunks contain enhancement layers (see Fig. 5 and
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[0090]), the time required to deliver these chunks will vary depending on the
number of images stored in a transmission buffer (Fig. 2) and delivered to the
viewer),

wherein setting the transmission structure sets the proportion of basic
hierarchical pictures to supplementary hierarchical pictures such that the ration of the
basic hierarchical pictures is increased as the transmission rate becomes larger and the
ratio of supplementary hierarchical pictures is increased as the transmission rate
becomes smaller (Fig- 10 and col. 9 line 2 - col. 10 line 19 - as network bandwidth
increases, base layers of higher bitrate are selected. Thus at bandwidths
between Rmin and Rg1, the ratio of base layer data to enhancement layer data will
be relatively small, and when network bandwidth is Rg; or greater, a base layer of
much larger bitrate is selected, and the ratio of base to enhancement data will be
higher. Therefore Radha discloses that the ratio of basic hierarchical pictures
(base layer data) is increased as the transmission rate becomes larger and the
ratio of the supplementary hierarchical pictures (enhancement layer data) is
increased as the transmission rate becomes smaller),

wherein the controlling the transmission controls the transmitting the
supplementary video image coding data to transmit the supplementary video image
coding data of the supplementary hierarchy, when the transmission rate is larger than a
reference transmission rate at which all pictures are coded in the basic hierarchy (col. 8

lines 15-30 - enhancement (supplemental) data is only transmitted when the
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transmission rate R is larger than Rg., a reference transmission rate of encoding

of the base layer).

3. Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Radha in

view of Myers, and further in view of Applicant’s Admitted Prior Art (AAPA).

As to claim 6 Radha fails to explicitly disclose the video image coding data
transmitter according to claim 1, wherein the transmission structure setting unit sets a
part of the syntax of the video image coding data to represent the basic hierarchy and a
part of the syntax that is different from the part representing the basic hierarchy to
represent the supplementary hierarchy.

However, AAPA discloses that this was well known in the art at the time of the
invention (see Remarks, filed 02/09/2017, Applicant’s failure to traverse the previous
assertion of official notice). Therefore it would have been obvious to a skilled artisan to
modify the system of Radha to include this, the rationale being to ensure proper

decoding by the receiver.

1. Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Radha and

Myers, as applied above, and further in view of Fogg.

As to claim 7 Radha and Myers fails to disclose the video image coding data

transmitter according to claim 1, wherein the transmission structure setting unit sets a
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video image consisting of a luminance component to represent the basic hierarchy and
a video image consisting of a color difference component to represent the
supplementary hierarchy.

However, in an analogous art, Fogg discloses setting a video image consisting of
a luminance component to represent a basic hierarchy and a video image consisting of
a color difference component to represent a supplementary hierarchy ([0044] —
luminance data is carried in the base layer (basic hierarchy) while chrominance is
carried in the enhancement layer).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha and Myers with the teachings of Fogg, the rationale being
to enable high-quality (although monochromatic) images during periods of reduced

bandwidth.

2. Claims 8 and 11 are rejected under 35 U.S.C. 103 as being unpatentable over

Radha in view of Chen et al., US Patent No. 5,886,736.

As to claim 8 Radha discloses a video image coding data receiver comprising: a
processor and a memory unit having instructions stored which, when executed by the
processor, cause the processor to perform operations comprising:

receiving basic video image coding data (Fig. 9: 60);

decoding the received basic video image coding data so as to reproduce a video

image (Fig. 9: 58);
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receiving supplementary video image coding data including a supplementary
hierarchical picture (Fig. 9: 59);

acquiring basic video image coding data (Fig. 9: 60); and

reconstructing video image coding data from the basic video image coding data
and the supplementary video image coding data (Fig. 9: 60; col. 8 lines 48-67).

Radha fails to disclose receiving supplementary video image coding data whose
coding order and display order are earlier than those of a basic hierarchical picture
included in the basic video image coding data; and acquiring basic video image coding
data received before supplementary video image coding data that has been received at
the moment.

However, in an analogous art, Chen discloses receiving supplementary video
image coding data whose dependency order and display order are earlier than those of
a basic hierarchical picture included in the basic video image coding data; and acquiring
basic video image coding data received before supplementary video image coding data
that has been received at the moment (Fig- 2; col. 9 line 16 - col. 10 line 3).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Chen, the rationale being to reduce
memory requirements in the receiving device (Chen col. 3 lines 55-63).

While the combined system of Radha and Chen discloses receiving
supplementary video image coding data whose dependency order is earlier than those
of a basic hierarchical picture, the system fails to disclose receiving supplementary

video whose coding order are earlier than basic video data. However, official notice is
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taken that this was well known in the art at the time of the invention. For example, it
was widely practiced to encode video data in dependency order. Therefore it would
have been obvious to a skilled artisan to modify the system of Radha and Chen to

include this functionality, the rationale being to utilize widely available encoders.

As to claim 11 see rejection of claims 1 and 8.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ROBERT HANCE whose telephone number is
(671)270-5319. The examiner can normally be reached on M-F 8:00-5:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Benjamin Bruckart can be reached on (571) 272-3982. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

ROBERT HANCE
Primary Examiner
Art Unit 2423

/ROBERT HANCE/
Primary Examiner, Art Unit 2423
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Hideki TAKEHARA et al. Art Unit: 2421

Application No: 14/657,359 Examiner: Robert J. Hance

Confirmation No: 3775

Filed: March 13,2015 Atty. Docket No: 119547.380321
Customer No:
For: VIDEO IMAGE CODING DATA 26694
TRANSMITTER, VIDEO IMAGE PATENT & TRADEMARK OFFICE

CODING DATA TRANSMISSION
METHOD, VIDEO IMAGE CODING
DATA RECEIVER, AND VIDEO IMAGE
CODING DATA TRANSMISSION AND
RECEPTION SYSTEM

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION

UNDER 37 C.F.R. §1.111
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Dear Commissioner:

In response to the Office Action dated July 5, 2017, please amend the above-identified U.S.

patent application as follows:
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Remarks begin on page 10 of this paper.
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processing fees pursuant to 37 C.F.R. § 1.17 associated with this communication, and to credit any

excess payment, to Deposit Account No. 22-0261.
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) A video image coding data transmitter comprising;

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause the
processor to perform operations comprising:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary hierarchy,

the basic hierarchy and the supplementary hierarchy being set in units of a group of pictures

including an intra coded picture and a plurality of inter prediction coded pictures;

transmitting basic video image coding data of the basic hierarchy, wherein the memory unit
is further configured to store supplementary video image coding data of the supplementary

hierarchy for a duration time equal to or longer than the length of the group of pictures and output

the supplementary video image coding data of the supplementary hierarchy in storing order;
transmitting the supplementary video image coding data stored in the memory unit; and
controlling the transmission of the supplementary video image coding data of the
supplementary hierarchy according to the transmission rate,
wherein a period for setting the transmission structure is changed according to at least one of

the number of pictures in the supplementary hierarchy stored in the memory unit and the

transmission rate;

155



Application No. 14/657,359 Docket No.: 119547.380321
Reply to Office Action of July 5, 2017

2. (Cancelled)

3. (Cancelled)

4. (Currently Amended) A video image coding data transmitter comprising:

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause the
processor to perform operations comprising:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary hierarchy,

the basic hierarchy and the supplementary hierarchy being set in units of a group of pictures

including an intra coded picture and a plurality of inter prediction coded pictures;

transmitting basic video image coding data of the basic hierarchy, wherein the memory unit
is further configured to store supplementary video image coding data of the supplementary

hierarchy for a duration time equal to or longer than the length of the group of pictures and output

the supplementary video image coding data of the supplementary hierarchy in storing order;
transmitting the supplementary video image coding data stored in the memory unit; and
controlling the transmission of the supplementary video image coding data according to the

transmission rate,
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wherein a period for acquiring the transmission rate is changed according to the number of

pictures in the supplementary hierarchy stored in the memory unit;

5. (Previously Presented) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed by
the processor, cause the processor to set a part of the area of a picture to represent the basic
hierarchy and a part of the area other than the part representing the basic hierarchy to be the

supplementary hierarchy.

6. (Previously Presented) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed by
the processor, cause the processor to set a part of the syntax of the video image coding data to
represent the basic hierarchy and a part of the syntax that is different from the part representing the

basic hierarchy to represent the supplementary hierarchy.
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7. (Previously Presented) The video image coding data transmitter according to claim 1,

wherein the memory unit is further configured to store instructions which, when executed by
the processor, cause the processor to set a video image consisting of a luminance component to
represent the basic hierarchy and a video image consisting of a color difference component to

represent the supplementary hierarchy.

8. (Currently Amended) A video image coding data receiver comprising:

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause the
processor to perform operations comprising:

receiving basic video image coding data;

decoding the received basic video image coding data so as to reproduce a video image;

receiving supplementary video image coding data including a supplementary hierarchical

picture whose coding order and display order are earlier by a factor of a group of pictures including

an intra coded picture and a plurality of inter prediction coded pictures than those of a basic

hierarchical picture included in the basic video image coding data, a basic hierarchy and a

supplementary hierarchy being set in units of the group of pictures;

acquiring basic video image coding data received before supplementary video image coding
data that has been received at the moment; and
reconstructing video image coding data from the basic video image coding data and the

supplementary video image coding data.
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9. (Currently Amended) A video image coding data transmission method comprising:
acquiring the transmission rate of a network;
setting a transmission structure including a basic hierarchy and a supplementary hierarchy,

the basic hierarchy and the supplementary hierarchy being set in units of a group of pictures

including an intra coded picture and a plurality of inter prediction coded pictures;

transmitting basic video image coding data of the basic hierarchy;
storing supplementary video image coding data of the supplementary hierarchy for a

duration time equal to or longer than the length of the group of pictures and outputting the

supplementary video image coding data of the supplementary hierarchy in storing order;
transmitting the stored supplementary video image coding data; and
controlling the transmission according to the transmission rate,

wherein a period for acquiring the transmission rate is changed according to the number of

pictures in the stored supplementary hierarchy;
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10. (Currently Amended) A video image coding data transmission program embedded in a
non-transitory computer readable recording medium that, when executed on a computer,
implements:

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary hierarchy,

the basic hierarchy and the supplementary hierarchy being set in units of a group of pictures

including an intra coded picture and a plurality of inter prediction coded pictures;

coding a video image based on the transmission structure into video image coding data
including basic video image coding data of the basic hierarchy and supplementary video image
coding data of the supplementary hierarchy;

transmitting basic video image coding data of the basic hierarchy;

storing supplementary video image coding data of the supplementary hierarchy for a

duration time equal to or longer than the length of the group of pictures and outputting the

supplementary video image coding data of the supplementary hierarchy in storing order;
transmitting the stored supplementary video image coding data; and
controlling the transmission according to the transmission rate,

wherein a period for acquiring the transmission rate is changed according to the number of

pictures in the stored supplementary hierarchy;
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11. (Currently Amended) A video image coding data transmission and reception system
comprising;

a video image coding data transmitter that codes and transmits a video image; and

a video image coding data receiver that receives and reconstructs video image coding data,

wherein the video image coding data transmitter includes:

a first processor; and

a first memory unit having instructions stored which, when executed by the first processor,
cause the first processor to perform operations comprising;

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary hierarchy,

the basic hierarchy and the supplementary hierarchy being set in units of a group of pictures

including an intra coded picture and a plurality of inter prediction coded pictures;

transmitting basic video image coding data of the basic hierarchy, wherein the first memory
unit is further configured to store supplementary video image coding data of the supplementary

hierarchy;
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transmitting the supplementary video image coding data stored in the memory unit; and

controlling the transmission of the supplementary video image coding data according to the
transmission rate, and

wherein the video image coding data receiver includes:

a second processor; and

a second memory unit having instructions stored which, when executed by the second
processor, cause the second processor to perform operations comprising;

receiving the basic video image coding data;

decoding the received basic video image coding data so as to reproduce a video image;

receiving the supplementary video image coding data including a supplementary hierarchical

picture having coding order and display order that are earlier by a factor of the group of pictures

than those of a basic hierarchical picture included in the basic video image coding data;

acquiring basic video image coding data received before supplementary video image coding
data that is currently received; and

reconstructing video image coding data from the basic video image coding data and the

supplementary video image coding data.
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REMARKS

The Applicant thanks the Examiner for the careful consideration of this application. The
Office Action dated July 5, 2017 has been received and its contents carefully considered. Claims 1
and 4-11 are pending in this application. Claims 1, 4, and 8-11 are amended. Claims 2-3 were
previously canceled. Support for the amendments can be found, for example, in paragraphs [0070]
and [0072] and Figure 5.

Based on the foregoing amendments and the following remarks, the Applicant respectfully

requests that the Examiner reconsider all outstanding rejections and that they be withdrawn.

Information Disclosure Statement

The Applicant thanks the Examiner for considering the Information Disclosure Statement

submitted on June 1, 2017.

Claim Rejections under 35 U.S.C. § 103

€] On page 4, the Office Action rejected claims 1, 4, 5, 9, and 10 under 35 U.S.C. §
103(a) as being unpatentable over U.S. Patent No. 6,292,512 to Radha et al. (hereinafter “Radha”)
in view of U.S. Patent Application Publication No. 2011/0082945 to Myers et al. (“Myers”). The
Applicant traverses this rejection for at least the following reasons.

Claim 1 is allowable over Radha and Myers for at least the following reasons.

First, the combination of Radha and Myers fails to disclose or render obvious “setting a
transmission structure including a basic hierarchy and a supplementary hierarchy, the basic

hierarchyv and the supplementary hierarchy being set in units of a group of pictures including

10
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an intra coded picture and a plurality of inter prediction coded pictures.” as recited in claim 1.

In rejecting claim 1, the Office Action apparently aligns the recited “basic hierarchy” with the “base
layer 47 of Radha, and apparently aligns the recited “supplementary hierarchy” with the
“enhancement layer 50” of Radha.

However, Radha fails to disclose that the base layer 47 and the enhancement layer 50 are set
in units of a group of pictures including an intra coded picture and a plurality of inter prediction
coded pictures. Instead, Radha discloses that, “Base layer 47 includes frames, such as frame 49.
These frames are compressed at a bit-rate of RBL by BL encoder 44. Enhancement layer 50,
however, includes fine-granular coded images corresponding to contemporaneous frames in the
base layer.” Radha, column 6, lines 41-45. Further, as to the enhancement layer 50, Radha
discloses that, “EL encoder 54 codes residual images 51 at a bit-rate of RMAX -RBL (i.e., the
difference between the base layer bandwidth and maximum bandwidth of network 43) using a fine-
granular coding technique.” Radha, column 7, lines 39-43 and lines 47-59. As such, Rahda fails to
disclose “setting a transmission structure including a basic hierarchy and a supplementary hierarchy,
the basic hierarchy and the supplementary hierarchy being set in units of a group of pictures
including an intra coded picture and a plurality of inter prediction coded pictures.”

Myers fails to overcome the deficiencies of Radha and is only asserted as disclosing
“wherein a period for setting the transmission structure is changed according to at least one of the
number of pictures in the supplementary hierarchy stored in the memory unit and the transmission
rate.”

Thus, the combination of Radha and Myers fails to disclose or render obvious “setting a

transmission structure including a basic hierarchy and a supplementary hierarchy, the basic

11
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hierarchy and the supplementary hierarchy being set in units of a group of pictures including

an intra coded picture and a plurality of inter prediction coded pictures.”

Second, the combination of Radha and Myers fails to disclose or render obvious
“transmitting basic video image coding data of the basic hierarchy, wherein the memory unit is
further configured to store supplementary video image coding data of the supplementary hierarchy

for a duration time equal to or longer than the length of the group of pictures and output the

supplementary video image coding data of the supplementary hierarchy in storing order,” as recited
in amended claim 1. In rejecting claim 1, the Office Action aligns the recited “to store
supplementary video image coding data of the supplementary hierarchy” with the “fine-granular
coding techniques” of Radha.

However, Radha fails to disclose that the fine-granular coding techniques store
supplementary video image coding data of the supplementary hierarchy for a duration time equal to
or longer than the length of the group of pictures. Instead, Radha discloses that the examples of the
fine-granular coding techniques “include an embedded discrete cosine transform ("DCT") technique
and a scalable matching pursuit ("MP") technique. Preferred embodiments of the invention,
however, use one of the family of wavelet transforms (e.g., zero tree wavelet transforms) to effect
enhancement layer coding. For example, the preferred embodiment of the invention uses the still-
image coding technique provided in MPEG-4 to perform fine-granular scalability coding. This
approach codes images as whole using wavelet transforms.” Radha, column 7, lines 50-59. Radha
is silent as to the fine-granular coding techniques storing supplementary video image coding data of

the supplementary hierarchy for a duration time equal to or longer than the length of the group

of pictures, where the group of pictures includes an intra coded picture and a plurality of inter

12
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prediction coded pictures. As such, Rahda fails to disclose “transmitting basic video image

coding data of the basic hierarchy, wherein the memory unit is further configured to store
supplementary video image coding data of the supplementary hierarchy for a duration time equal to
or longer than the length of the group of pictures and output the supplementary video image coding
data of the supplementary hierarchy in storing order.”

Myers fails to overcome the deficiencies of Radha and is only asserted as disclosing
“wherein a period for setting the transmission structure is changed according to at least one of the
number of pictures in the supplementary hierarchy stored in the memory unit and the transmission
rate.”

Thus, the combination of Radha and Myers fails to disclose or render obvious “transmitting
basic video image coding data of the basic hierarchy, wherein the memory unit is further configured
to store supplementary video image coding data of the supplementary hierarchy for a duration

time equal to or longer than the length of the group of pictures and output the supplementary

video image coding data of the supplementary hierarchy in storing order.”

Therefore, claim 1 is allowable over the combination of Radha and Myers.

Claim 5 depends from claim 1 and is allowable as depending from an allowable claim.

Although of different scope than claim 1, claims 4, 9 and 10 are also patentable over the
combination of Radha and Myers for at least similar reasons provided above with respect to claim 1.

In particular, claim 4 recites:

setting a transmission structure including a basic hierarchy and a

supplementary hierarchy, the basic hierarchy and the supplementary hierarchy being

set in units of a group of pictures including an intra coded picture and a plurality of

inter prediction coded pictures;

transmitting basic video image coding data of the basic hierarchy, wherein the
memory unit is further configured to store supplementary video image coding data of

13
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the supplementary hierarchy for a duration time equal to or longer than the length of
the group of pictures and output the supplementary video image coding data of the
supplementary hierarchy in storing order.

Further, claim 9 recites:

setting a transmission structure including a basic hierarchy and a
supplementary hierarchy, the basic hierarchy and the supplementary hierarchy being
set in units of a group of pictures including an intra coded picture and a plurality of
inter prediction coded pictures;. ..

storing supplementary video image coding data of the supplementary
hierarchy for a duration time equal to or longer than the length of the group of
pictures and outputting the supplementary video image coding data of the
supplementary hierarchy in storing order.
Moreover, claim 10 recites:

setting a transmission structure including a basic hierarchy and a
supplementary hierarchy, the basic hierarchy and the supplementary hierarchy being
set in units of a group of pictures including an intra coded picture and a plurality of
inter prediction coded pictures;. ..

storing supplementary video image coding data of the supplementary
hierarchy for a duration time equal to or longer than the length of the group of
pictures and outputting the supplementary video image coding data of the
supplementary hierarchy in storing order.
Consequently, the Applicant submits that claims 1,4, 5, 9, and 10 are patentable over the

combination of Radha and Myers.

Therefore, for at least these reasons, the Applicant respectfully requests that the present

rejection be reconsidered and withdrawn.

) On page 10, the Office Action rejected claim 6 under 35 U.S.C. § 103(a) as being
unpatentable over Radha in view of Myers, and further in view of Applicant’s Admitted Prior Art
(AAPA). The Applicant traverses this rejection for at least the following reasons.

Claim 6 depends from claim 1 and is allowable as depending from an allowable claim.

14
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3) On page 10, the Office Action rejected claim 7 under 35 U.S.C. § 103(a) as being
unpatentable over Radha in view of Myers, as applied above, and further in view of U.S. Patent
Application Publication No. 2007/0091997 to Fogg et al. (“Fogg”). The Applicant traverses this
rejection for at least the following reasons.

Claim 7 depends from claim 1 and is allowable as depending from an allowable claim.

(4)  On page 11, the Office Action rejected claims 8 and 11 under 35 U.S.C. § 103(a) as
being unpatentable over Radha in view of U.S. Patent No. 5,886,736 to Chen et al. (hereinafter
“Chen”). The Applicant traverses this rejection for at least the following reasons.

Although of different scope than claim 1, claims 8 and 11 are also patentable over Radha for
at least similar reasons provided above with respect to claim 1. Chen fails to cure the deficiencies
noted above in Radha.

In particular, claim 8 recites:

receiving supplementary video image coding data including a supplementary

hierarchical picture whose coding order and display order are earlier by a factor of a

group of pictures including an intra coded picture and a plurality of inter prediction

coded pictures than those of a basic hierarchical picture included in the basic video

image coding data, a basic hierarchy and a supplementary hierarchy being set in units

of the group of pictures.

Further, claim 11 recites:

setting a transmission structure including a basic hierarchy and a

supplementary hierarchy, the basic hierarchy and the supplementary hierarchy being

set in units of a group of pictures including an intra coded picture and a plurality of

inter prediction coded pictures;. ..

receiving the supplementary video image coding data including a
supplementary hierarchical picture having coding order and display order that are

15
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earlier by a factor of the group of pictures than those of a basic hierarchical picture
included in the basic video image coding data.

Consequently, the Applicant submits that claims 8 and 11 are patentable over the
combination of Radha and Chen.
Therefore, for at least these reasons, the Applicant respectfully requests that the present

rejection be reconsidered and withdrawn.

16
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Conclusion

All of the stated grounds of rejection have been properly traversed, accommodated, or
rendered moot. The Applicant therefore respectfully requests that the Examiner reconsider all
presently outstanding rejections and that they be withdrawn. The Applicant believes that a full and
complete reply has been made to the outstanding Office Action and, as such, the present application
is in condition for allowance. If the Examiner believes, for any reason, that personal communication
will expedite prosecution of this application, the Examiner is hereby invited to telephone the
undersigned at the number provided.

In view of the above amendment, the Applicant believes the pending application is in

condition for allowance.

Dated: October 3, 2017 Respectfully submitted,

By: /Michael A. Sartori, Ph.D./
Michael A. Sartori, Ph.D.
Registration No.: 41,289

VENABLE LLP
P.O. Box 34385
Washington, DC 20043-9998
(202) 344-4000
(202) 344-8300 (Fax)

#18844934v1 Attorney/Agent For Applicant
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Notice of Pre-AIA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Response to Arguments
1. Applicant’s arguments have been considered but are moot because the

arguments do not apply to any of the references being used in the current rejection.

Claim Rejections - 35 USC § 103
1. The following is a quotation of 35 U.5.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

2. Claims 1, 4, 5, 9, and 10 are rejected under 35 U.S.C. 103 as being unpatentable
over Radha et al., US Patent No. 6,292 512, in view of Demircin et al., US Pub No.

2006/0095944, and further in view of Tillman et al., US Patent No. 6,496,980.

As to claim 1 Radha discloses a video image coding data transmitter
comprising: a processor and a memory unit having instructions stored which, when
executed by the processor, cause the processor to perform operations comprising:

acquiring the transmission rate of a network (Fig. 6: 48; col. 6 lines 28-38);
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setting a transmission structure including a basic hierarchy and a supplementary
hierarchy (Fig. 6: 48; col. 6 lines 28-38; col. 7 lines 34-46; Fig. 10 — the bit-rate of
the base layer (basic hierarchy) and enhancement layer (supplementary
hierarchy) are set based on measured bandwidth, thus setting the transmission
structure);

transmitting basic video image coding data of the basic hierarchy (Fig. 6: 55; col.
8 lines 15-47); wherein the memory unit is further configured to store supplementary
video image coding data of the supplementary hierarchy and output the supplementary
video image coding data of the supplementary hierarchy in storing order; transmitting
the supplementary video image coding data stored in the memory unit; and controlling
the transmission of the supplementary video image coding data of the supplementary
hierarchy according to the transmission rate (Fig. 6: 54; col. 7 line 38 — col. 8 line 47;
Fig. 10 and its description — a plurality of enhancement layers are produced (for
example by DCT, inherently involving storage in memory), and the data sent is
chosen based on the measured bandwidth).

Radha fails to disclose that the basic hierarchy and the supplemental hierarchy
are sent in units of a group of pictures including an intra coded picture and a plurality of
inter prediction coded pictures; and wherein a period for setting the transmission
structure is changed according to at least one of the humber of pictures in the
supplementary hierarchy stored in the memory and the tfransmission rate.

However, in an analogous art, Demircin discloses a basic hierarchy and
supplemental hierarchy that are sent in units of a group of pictures including an intra

coded picture and a plurality of inter prediction coded pictures ([0086]-[0088] —
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determination of delivered structure (base/enhancement) is made at the GOP
level when bandwidth variability is low); and

wherein a period for setting the transmission structure is changed according to at
least one of the number of pictures in the supplementary hierarchy stored in the
memory and the transmission rate ([0088] — bandwidth is estimated (transmission
structure is set) for each GOP, therefore the period for setting the structure will
vary based on the transmission rate).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha with the teachings of Demircin, the rationale being to
conserve resources by avoiding repeated bandwidth estimation when it is known that
bandwidth variability is low.

The combined system of Radha and Demircin fails to disclose storing
supplementary video image coding data for a duration of time equal to or longer than
the length of the group of pictures.

However, in an analogous art, Tillman discloses

The combined system of Radha and Demircin fails to disclose storing
supplementary video image coding data for a duration of time equal to or longer than
the length of a group of pictures (col. 9 line 58 — col. 10 line 56 — enhancement layer
is stored in the buffer for up to 60 seconds, which a skilled artisan would
recognize is longer than a group of pictures).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha and Demircin with the teachings of Tillman, the rationale

being to enable low-latency live viewing combined with higher-quality replay.

175



Application/Control Number: 14/657,359 Page 5
Art Unit: 2423

As to claim 4 see rejection of claim 1. The combined system of Radha,
Demircin, and Tillman further discloses that a period for acquiring the transmission rate
is changed according to the number of pictures in the supplemental hierarchy stored in
the memory unit (Demircin [0088] — bandwidth is estimated (transmission structure
is set) for each GOP, therefore the period for setting the structure will vary based

on the size, or number of images, in the GOP).

As to claim 5 Radha discloses the video image coding data transmitter
according to claim 1, wherein the memory unit is further configured to store instructions
which, when executed by the processor, cause the processor to set a part of the area of
a picture to represent the basic hierarchy and a part of the area other than the part
representing the basic hierarchy to be the supplementary hierarchy (col. 1 lines 20-35
and lines 56-63 — the residual data in the enhancement layer corresponds to data
not present in the base layer, therefore is part of the area other than that

represented by the base layer).

As to claim 9 see rejection of claims 1 and 4.

As to claim 10 see rejection of claims 1, 4, and 9.
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3. Claim 6 is rejected under 35 U.S.C. 103 as being unpatentable over Radha,

Demircin, and Tillman, and further in view of Applicant’'s Admitted Prior Art (AAPA).

As to claim 6 Radha, Demircin, and Tillman fails to explicitly disclose the video
image coding data transmitter according to claim 1, wherein the transmission structure
setting unit sets a part of the syntax of the video image coding data to represent the
basic hierarchy and a part of the syntax that is different from the part representing the
basic hierarchy to represent the supplementary hierarchy.

However, AAPA discloses that this was well known in the art at the time of the
invention (see Remarks, filed 02/09/2017, Applicant’s failure to traverse the previous
assertion of official notice). Therefore it would have been obvious to a skilled artisan to
modify the system of Radha, Demircin, and Tillman to include this, the rationale being to

ensure proper decoding by the receiver.

1. Claim 7 is rejected under 35 U.S.C. 103 as being unpatentable over Radha,
Demircin, and Tillman, as applied above, and further in view of Fogg et al., US Pub No.

2007/0091997.

As to claim 7 Radha, Demircin, and Tillman fails to disclose the video image
coding data transmitter according to claim 1, wherein the transmission structure setting
unit sets a video image consisting of a luminance component to represent the basic
hierarchy and a video image consisting of a color difference component to represent the

supplementary hierarchy.
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However, in an analogous art, Fogg discloses setting a video image consisting of
a luminance component to represent a basic hierarchy and a video image consisting of
a color difference component to represent a supplementary hierarchy ([0044] —
luminance data is carried in the base layer (basic hierarchy) while chrominance is
carried in the enhancement layer).

It would have been obvious to a skilled artisan at the time of the invention to
modify the system of Radha, Demircin, and Tillman with the teachings of Fogg, the
rationale being to enable high-quality (although monochromatic) images during periods

of reduced bandwidth.

Allowable Subject Matter

2. Claims 8 and 11 are allowed.
3. The following is an examiner's statement of reasons for allowance: the closest
prior art is the combination of prior art references indicated in this Office action. The
prior art does not disclose, in combination with the remaining claim elements, “receiving
the supplementary video image coding data including a supplementary hierarchical
picture having coding order and display order that are earlier by a factor of the group of
pictures than those of a basic hierarchical picture included in the basic video image
coding data” as recited in claims 8 and 11.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Conclusion
4. Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ROBERT J HANCE whose telephone number is
(571)270-5319. The examiner can normally be reached on M-F 11:00am-7:00pm ET.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://mww uspto.goviinterviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Benjamin Bruckart can be reached on (571) 272-3982. The fax phone
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number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-3197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ROBERT J HANCE/
Primary Examiner, Art Unit 2423
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Hideki TAKEHARA et al. Art Unit: 2423

Application No: 14/657,359 Examiner: Robert J. Hance

Confirmation No: 3775

Filed: March 13,2015 Atty. Docket No: 119547.380321
Customer No:
For: VIDEO IMAGE CODING DATA 26694
TRANSMITTER, VIDEO IMAGE PATENT & TRADEMARK OFFICE

CODING DATA TRANSMISSION
METHOD, VIDEO IMAGE CODING
DATA RECEIVER, AND VIDEO IMAGE
CODING DATA TRANSMISSION AND
RECEPTION SYSTEM

AMENDMENT IN RESPONSE TO FINAL OFFICE ACTION

UNDER37 C.F.R.§1.116

MS AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Final Office Action dated December 11, 2017, please amend the above-

identified U.S. patent application as follows:
Amendments to the Claims begin on page 2 of this paper.
Remarks begin on page 5 of this paper.

The Commissioner is authorized to charge any deficiency in any patent application
processing fees pursuant to 37 C.F.R. § 1.17 associated with this communication, and to credit any

excess payment, to Deposit Account No. 22-0261.
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. —7. (Cancelled)

8. (Previously Presented) A video image coding data receiver comprising:

a processor; and

a memory unit having instructions stored which, when executed by the processor, cause the
processor to perform operations comprising;

receiving basic video image coding data;

decoding the received basic video image coding data so as to reproduce a video image;

receiving supplementary video image coding data including a supplementary hierarchical
picture whose coding order and display order are earlier by a factor of a group of pictures including
an intra coded picture and a plurality of inter prediction coded pictures than those of a basic
hierarchical picture included in the basic video image coding data, a basic hierarchy and a
supplementary hierarchy being set in units of the group of pictures;

acquiring basic video image coding data received before supplementary video image coding
data that has been received at the moment; and

reconstructing video image coding data from the basic video image coding data and the

supplementary video image coding data.

9. —10. (Cancelled)
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11. (Previously Presented) A video image coding data transmission and reception system
comprising;

a video image coding data transmitter that codes and transmits a video image; and

a video image coding data receiver that receives and reconstructs video image coding data,

wherein the video image coding data transmitter includes:

a first processor; and

a first memory unit having instructions stored which, when executed by the first processor,
cause the first processor to perform operations comprising;

acquiring the transmission rate of a network;

setting a transmission structure including a basic hierarchy and a supplementary hierarchy,
the basic hierarchy and the supplementary hierarchy being set in units of a group of pictures
including an intra coded picture and a plurality of inter prediction coded pictures;

transmitting basic video image coding data of the basic hierarchy, wherein the first memory
unit is further configured to store supplementary video image coding data of the supplementary
hierarchy;

transmitting the supplementary video image coding data stored in the memory unit; and

controlling the transmission of the supplementary video image coding data according to the
transmission rate, and

wherein the video image coding data receiver includes:

a second processor; and

a second memory unit having instructions stored which, when executed by the second

processor, cause the second processor to perform operations comprising;
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receiving the basic video image coding data;

decoding the received basic video image coding data so as to reproduce a video image;

receiving the supplementary video image coding data including a supplementary hierarchical
picture having coding order and display order that are earlier by a factor of the group of pictures
than those of a basic hierarchical picture included in the basic video image coding data;

acquiring basic video image coding data received before supplementary video image coding
data that is currently received; and

reconstructing video image coding data from the basic video image coding data and the

supplementary video image coding data.
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REMARKS

The Applicant thanks the Examiner for the careful consideration of this application. The
Office Action dated December 11, 2017 has been received and its contents carefully considered.
Claims 8 and 11 are pending in this application. Claims 2-3 were previously canceled. Claims 1, 4-
7,9, and 10 are newly canceled.

Based on the foregoing amendments and the following remarks, the Applicant respectfully

requests that the Examiner reconsider all outstanding rejections and that they be withdrawn.

Allowable Subject Matter

On page 7, the Office Action states that claims 8 and 11 are allowable. The Applicant

thanks the Examiner for indicating that claims 8 and 11 are allowed.

Claim Rejections under 35 U.S.C. § 103

(A)  On page 2, the Office Action rejected claims 1, 4, 5, 9 and 10 under 35 U.S.C. § 103
as being unpatentable over U.S. Patent No. 6,292,512 to Radha et al. (“Radha”) in view of U.S.
Patent Application Publication No. 2006/0095944 to Demircin et al. (“Demircin”) and further in
view of U.S. Patent No. 6,496,980 to Tillman et al. (“Tillman”). The Applicant respectfully
traverses these rejections.

To place application in condition allowance, claims 1, 4, 5, 9 and 10 are cancelled without
prejudice or disclaimer to the subject matter recited therein. Therefore, the rejection is rendered

moot.
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(B)  On page 6, the Office Action rejected claim 6 under 35 U.S.C. § 103 as being
unpatentable over Radha, Demircin, and Tillman and further in view of Applicant’s Admitted Prior
Art (AAPA). The Applicant respectfully traverses this rejection.

To place application in condition allowance, claim 6 is cancelled without prejudice or

disclaimer to the subject matter recited therein. Therefore, the rejection is rendered moot.

(C)  On page 6, the Office Action rejected claim 7 under 35 U.S.C. § 103 as being
unpatentable over Radha, Demircin, and Tillman and further in view of U.S. Patent Application
Publication No. 2007/0091997 to Fogg et al. (“Fogg”). The Applicant respectfully traverses this
rejection.

To place application in condition allowance, claim 7 is cancelled without prejudice or

disclaimer to the subject matter recited therein. Therefore, the rejection is rendered moot.
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Conclusion

All of the stated grounds of rejection have been properly traversed, accommodated, or
rendered moot. The Applicant therefore respectfully requests that the Examiner reconsider all
presently outstanding rejections and that they be withdrawn. The Applicant believes that a full and
complete reply has been made to the outstanding Office Action and, as such, the present application
is in condition for allowance. If the Examiner believes, for any reason, that personal
communication will expedite prosecution of this application, the Examiner is hereby invited to
telephone the undersigned at the number provided.

In view of the above amendment, applicant believes the pending application is in

condition for allowance.

Dated: February 9, 2018 Respectfully submitted,

By: /Michael A. Sartori, Ph.D./
Michael A. Sartori, Ph.D.
Registration No.: 41,289

VENABLE LLP
P.O. Box 34385
Washington, DC 20043-9998
(202) 344-4000
(202) 344-8300 (Fax)

#18844934v1 Attorney/Agent For Applicant
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UNDER37 C.F.R.§1.116

MS AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Final Office Action dated December 11, 2017, please amend the above-

identified U.S. patent application as follows:
Amendments to the Claims begin on page 2 of this paper.
Remarks begin on page 5 of this paper.

The Commissioner is authorized to charge any deficiency in any patent application
processing fees pursuant to 37 C.F.R. § 1.17 associated with this communication, and to credit any

excess payment, to Deposit Account No. 22-0261.
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(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 14/657,359 TAKEHARA et al.
Notice of Allowability Examiner Art Unit AlA Status
ROBERT J HANCE 2423 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 2/9/18.

[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 8 and 11 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4.} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (JSome  *c) [J None of the:
1. Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.4} Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/ROBERT J HANCE/
Primary Examiner, Art Unit 2423

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180314
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Application/Control Number: 14/657,359 Page 2
Art Unit: 2423

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Allowable Subject Matter
2. Claims 8 and 11 are allowed.
3. The following is an examiner’s statement of reasons for allowance: the reasons
for allowance were given in the Office action mailed 12/11/2017.
Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ROBERT J HANCE whose telephone number is
(5671)270-5319. The examiner can normally be reached on M-F 11:00am-7:00pm ET.
Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 14/657,359 Page 3
Art Unit: 2423

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Benjamin Bruckart can be reached on (571) 272-3982. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ROBERT J HANCE/
Primary Examiner, Art Unit 2423
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/657,359 05/29/2018 9986303 119547-380321 3775
26694 7590 05/09/2018
VENABLE LLP

P.O. BOX 34385
WASHINGTON, DC 20043-9998

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 157 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Hideki TAKEHARA, Yokohama-shi, JAPAN;
JVC KENWOOD Corporation, Yokohama-shi, JAPAN;
Motoharu UEDA, Yokohama-shi, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)

197





