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(54) DEVICE FOR GENERATING VIDEO DESCRIPTOR

(57) The video descriptor generation device includes
a first extraction unit, a second extraction unit, and a fea-
ture combining unit. The first extraction unit extracts a
first feature for each picture which is a frame or a field of

a video. The second extraction unit extracts a second
feature from a region defined by an edge of an image
included in the video. The feature combining unit com-
bines the first feature and the second feature to generate
a video descriptor.
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Description

TECHNICAL FIELD

[0001] The present invention relates to video descrip-
tor generation devices, video descriptor generation
methods, and video descriptor generation programs, for
retrieving videos, which are capable of detecting similar
or identical moving image segments among a plurality of
moving image.

BACKGROUND ART

[0002] An example of a video descriptor generation
device is disclosed in Patent Document 1. Fig. 27 is a
block diagram showing a video descriptor generation de-
vice described in Patent Document 1.
[0003] An each-frame feature extraction unit 10 calcu-
lates a frame unit feature from an input video, and outputs
it to a feature table creation unit 20. The feature table
creation unit 20 creates a feature table from the frame
unit feature output from the each-frame feature extraction
unit 10, and outputs the feature table as a, video descrip-
tor.
[0004] Nexts operation of the device shown in Fig. 27
wall be described.
[0005] The each-frame feature extraction unit 10 per-
forms a process of extracting a feature such as the color
of each frame from an input video, and outputs the ob-
tained feature to the feature table creation unit 20 was a
frame unit feature.
[0006] The feature table creation unit 20 performs
processing on variations in the feature between frames
using a threshold, and compresses the feature in a time
direction. Specifically, the feature table creation unit 20
calculates a difference between the frame unit features
of frames, and determiners whether or not the difference
is within a certain allowable variation range. Then, the
feature table creation unit 20 divides the video into time
segments in which the video is within the allowable var-
iation range, and for each of the divided time segments,
a set of the feature and the time segment length (the
number of frames) is output as a video descriptor.
[0007] As such, the feature of the video obtained for
each frame can be compressed in a time direction,
whereby the feature size can be reduced. Further, high-
speed matching can also be realized.
[0008] Patent Document 1: Japanese Unexamined
Patent Publication No. 10-320400

SUMMARY

[0009] However, the above system involves the follow-
ing problems.
[0010]  A first problem is that the retrieval accuracy is
towered when black bar regions or an L-shaped region
is added around the video, because there is no means
for performing feature extraction while detecting addition

of the black bar regions or the L-shaped region. As such,
even if black regions (hereinafter referred to as black bar
regions) are inserted on top and bottom or right and left
portions of the screen due to aspect conversion between
4:3 and 16:9, or wen an L-shaped region is added for
emergency Hash report or the like, features are directly
extracted without considering such a matter. As a result,
as features are extracted including unnecessary black
bar regions or an L-shaped region, the values of the fea-
tures differ from the case of not including such regions,
which deteriorates the retrieval accuracy.

[Object of the Invention]

[0011] An object of the present invention is to provide
a video descriptor generation devise, a video descriptor
generation method, and a video descriptor generation
program, capable of maintaining retrieval accuracy even
if slack bar regions or an L-shaped region is added to a
video.
[0012] According to an aspect of the present invention,
a video descriptor generation device includes a first ex-
traction unit that extracts a first feature for each picture
which is a frame or a field of a video; a second extraction
unit that extracts a second feature from a region defined
by an edge of an image included in the video; and a fea-
ture combining unit that combines the first feature and
the second feature to generate a video descriptor.
[0013]  As the present invention is configured as de-
scribed above, the present invention has an advanta-
geous effect that retrieval accuracy can be maintained
even if black bar regions or an L-shaped region is added
to video.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

Fig. 1 is a block diagram showing the configuration
of a first embodiment of a video descriptor generation
device according to the present invention.
Fig. 2 is a block diagram showing the configuration
of a second embodiment of a video descriptor gen-
eration device according to the present invention.
Fig. 3 is a block diagram showing the configuration
of an embodiment of a feature combining unit 140
shown in Fig. 1.
Fig. 4 is a block diagram showing the configuration
of an embodiment of the feature combining unit 140
shown in Fig. 1.
Fig. 5 is a block diagram showing the configuration
of an embodiment of a feature combining unit 240
shown in Fig. 2.
Fig. 6 is a block diagram showing the configuration
of an embodiment of the feature combining unit 140
shown in Fig. 1.
Fig. 7 is a block diagram showing the configuration
of an embodiment of the feature combining unit 240
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shown in Fig. 2.
Fig. 8 is a block diagram showing the configuration
of an embodiment of the feature combining unit 240
sown in Fig. 2.
Fig. 9 is a block diagram showing the configuration
of an embodiment of the feature combining unit 240
shown in Fig. 2.
Fig. 10 is a block diagram showing the configuration
of an embodiment of the feature combining unit 240
shown in Fig. 2.
Fig. 11 is a block diagram showing the configuration
of an embodiment of the feature combining unit 240
shown in Fig. 2,
Fig. 12 is a block diagram showing the configuration
of an embodiment of the feature combining unit 240
shown in Fig. 2.
Fig. 13 is a block diagram showing the configuration
of an embodiment of a moving image matching de-
vice according to the present invention.
Fig. 14 is a block diagram showing the configuration
of an embodiment of a feature reproduction unit 1000
shown in Fig. 13.
Fig. 15 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13.
Fig. 16 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13.
Fig. 17 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 show in Fig. 13.
Fig. 18 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13.
Fig. 19 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13.
Fig. 20 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13.
Fig, 21 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13,
Fig. 22 is a block diagram showing the configuration,
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13.
Fig. 23 is a block diagram showing the configuration
of an embodiment of the feature reproduction unit
1000 shown in Fig. 13.
Fig. 24 shows examples of black bar regions and L-
shaped regions.
Fig. 25 shows examples of multiplexing feature code
sequences.
Fig. 26 illustrates examples of features.
Fig. 27 is a block diagram showing the configuration
of a video descriptor generation device related to the
present invention.

EXEMPLARY EMBODIMENT

[0015] Next, embodiments of the present invention will
be described in detail witch reference to the drawings.
[0016] Referring to Fig. 1 showing a video descriptor
generation device of a first embodiment of the present
invention, the device includes a video edge detection unit
100, a visual feature extraction unit 120, a position-cor-
rected visual feature extraction unit 130, and a feature
combining unit 140.
[0017]  The video edge detection unit 100 calculates
a video edge from a video, and outputs edge information
to the position-corrected visual feature extraction unit
130. The visual feature extraction unit 120 receives the
video, obtains a first feature from the video, and outputs
it to the feature combining unit 140. The position-correct-
ed visual feature extraction unit 130 obtains a second
feature from the edge information output from the video
edge detection unit 100 and the video, and outputs it to
the feature combining unit 140. The feature combining
unit 140 calculates a video descriptor from the first feature
and the second feature, and outputs it.
[0018] Next operation of the first embodiment shown
in Fig. 1 wilt be described in detail.
[0019] First, a video is input to the visual feature ex-
traction unit 120. if the original video is encoded, the video
is first decoded by a decoder, and then the data is input
in picture units composed of frames or fields.
[0020] The visual feature extraction unit 120 calculates
a feature vector of each picture. The visual feature ex-
traction unit 120 considers a picture as one still images,
and extracts a vector of visual features indicating features
such as colors, patterns, shapes, and the like of this pic-
ture. The calculated feature vector is output to the feature
combining unit 140 as a first feature.
[0021] On the other hand, the video is also input to the
video edge detection unit 100. The video edge detection
unit 100 detects whether or not there are black bar re-
gions or an L-shared region which are not originally in-
cluded in the video, and if there is one, obtains the edge
region thereof
[0022] It should be noted that black bar regions mean
black extra regions inserted in top and bottom or right
and left portions of the screen due to aspect conversion
between 4:3 and 16:9. Although it is typically in black
color, it is not necessarily black. On the other hand, an
L-shaped (or inverse L-shaped) region is a video display
technique used for broadcasting emergency news and
the life, in which the actual video is slightly contracted to
generate a space for broadcasting flash news. In that
case, the color thereof is not black, usually. In either case,
it is common that a region which is not in the original
video is displayed. Examples of these regions are shown
in Fig. 24. In Fig. 24, black regions correspond to black
bar regions or L-shaped regions. Other than those re-
gions, this category also includes such cases as the case
of a video presenting technique of incorporating another
image into an image, which is so-called Picture in Picture,
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and the case of capturing by a camera a video shown on
the back screen of a anchorperson, as a frame appears
around the main video. As such, by handling outside of
the region which is displayed inside by Picture in Picture
and outside of the frame of a screen in the same manner
as the case of black bar region, the method of present
invention can be applied thereto.
[0023] The video edge detection unit 100 obtains such
regions included in the picture, which have not been in-
cluded in the original video, and the boundaries thereof.
For example, it is possible to calculate the boundaries
by applying Hough transform to the picture to detect linear
components of the video, and obtaining linear compo-
nents appearing at the same position within the picture
in a temporarily continuous manner. Information describ-
ing the obtained vide edges is output as edge information
to the position-corrected visual feature extraction unit
130. As the edge information, it is possible to use a dis-
tance from an edge of the actual screen to the edge gen-
erated by a black bar region or an L-shaped region, for
example. If bar regions only exist in top and bottom por-
tions, the distance value to the boundaries of right and
left should be set to 0. If an edge which is slightly tilted
is also allowed, the angle thereof may be described to-
gether. Further, the edge information is also possible to
include symbols indicating the type of a black bar or an
L-shaped region, such as an L shape, a horizontal black
bar, and a vertical black bar, and parameters necessary
for describing the bar regions of each pattern. For exam-
ple, if the width of a portion where an L shape appears
has been set to several types, the edge information
should include a symbol representing the L-shapc pattern
and an index designating the width.
[0024] To the position-corrected visual feature extrac-
tion unit 130, the video is also input in picture units, along
with the edge information. The position-corrected visual
feature extraction unit 130 calculates features without
regarding the region outside the position defined by the
edge information. This means that features are extracted
on the supposition that the region inside the position de-
fined by the edge information is the entire image. The
feature to be extracted is the same as that extracted by
the visual feature extraction unit 120. For example, if the
visual feature extraction unit 120 extracts a layout feature
of color, the position-corrected visual feature extraction
unit 130 also extracts a layout feature of color. The ex-
tracted feature is output as a second feature to the feature
combining unit 140.
[0025] The feature combining unit 140 combines the
first feature output from the visual feature extraction unit
120 and the second feature output from the position-cor-
rected visual feature extraction unit 130 to generate a
video descriptor, and outputs it. In this example, both
features may be simply combined to form one feature,
or applied with particular encoding. It is also possible to
encode the difference utilizing the fact that the first feature
and the second feature have high correlation. This oper-
ation will be described below in detail.

[0026] Next, an embodiment of the feature combining
unit 140 will be described with reference to Fig. 3.
[0027] Referring to Fig. 3 showing an embodiment of
the feature combining unit 140, the feature combining
unit 140 includes an encoding unit 310, an encoding unit
320, and a code sequence multiplexing unit 230.
[0028] The encoding unit 320 encodes an input first
feature, and outputs a first feature code sequence ob-
tained therefrom to the code sequence multiplexing unit
230. The encoding unit 310 encodes an input second
feature and outputs a second feature code sequence ob-
tained therefrom to the code sequence multiplexing unit
230. The code sequence multiplexing unit 230 multiplex-
es the first feature code sequence and the second feature
code sequence to generate a video descriptor, and out-
puts it.
[0029]  Next, operation of the feature combining unit
140 shows in Fig.3 will be described.
[0030] First, a first feature is input to the encoding unit
320. The encoding unit 320 encodes the feature and gen-
erates a first feature code sequence. Here, encoding
means storing information in a predetermined format, in-
cluding simply aligning the values of a feature vector ac-
cording to the dimensions. For example, if an input vector
is an integer vector in N dimensions, a format in which
N pieces of integer values of the respective dimensions
are aligned is acceptable. If an input vector has a float
value, it is possible to perform quantization to express it
as representative values of a limited number and align
the indexes (quantization indexes) indicating the repre-
sentative values. Further, it is also possible to perform
entropy coding considering the appearance frequency of
the respective values on the obtained integer values or
representative values. As the entropy coding, Huffman
coding or arithmetic coding may be used. If there is cor-
relation between dimensions of the feature vector, it is
possible to perform entropy coding after performing a
process of removing the correlation. For example, it is
possible to obtain a difference of values between dimen-
sions having correlation to perform difference encoding,
or perform quantization or entropy coding after perform-
ing frequency conversion or the like on the input feature
vector to generate a code sequence. Further, as a feature
vector, if there is correlation between pictures, it is pos-
sible to calculate a difference from the feature vector of
a past picture and encode it by means of the above en-
coding method to generate a code sequence. The gen-
erated first feature code sequence is output to the code
sequence multiplexing unit 230.
[0031]  On the other hand, the second feature is input
to the encoding unit 310. Operation of the encoding unit
310 is the same as that of the encoding unit 320. The
encoding unit 310 encodes the second feature to gener-
ate a second feature code sequence. The generated sec-
ond feature code sequence is output to the code se-
quence multiplexing unit 230.
[0032] The code sequence multiplexing unit 230 mul-
tiplexes the first feature code sequence and the second
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feature code sequence to thereby generate a video de-
scriptor. As shown in Fig. 25, it is possible to simply in-
tegrating the first feature code sequence and the second
feature code sequence with an identification code, which
is used to specify a separable position, between them
(however if the code sequences are in a fixed length or
the length of the code sequence are described in some-
where, a code for identification is unnecessary), or con-
structing a video descriptor by alternately interleaving
them in picture units.
[0033] With the feature combining unit 140 shown in
Fig. 3, it is possible to generate a video description having
both features obtained by performing feature extraction
eliminating the black bar regions and features obtained
by performing feature extraction using the entire screen.
[0034] Next, another embodiment of the feature com-
bining unit 140 will be described with reference to Fig. 4.
[0035] Referring to Fig, 4 showing an embodiment of
the feature combining unit 140, the feature combining
unit 140 includes a feature subtraction unit 300, an en-
coding unit 320, a feature difference encoding unit 340,
and a code sequence multiplexing unit 330,
[0036] The feature subtraction unit 300 subtracts the
first feature from the second feature to calculate a differ-
ence between the features, and outputs a feature differ-
ence value to the feature difference encoding unit 340.
The encoding unit 320 encodes the first feature, and out-
puts the obtained first feature code sequence to the code
sequence multiplexing unit 330. The feature difference
encoding unit 340 encodes the feature difference value
output from the feature subtraction unit 300, and outputs
the feature difference value code sequence to the code
sequence multiplexing unit 330. The code sequence mul-
tiplexing unit 330 generates a video descriptor from the
first feature code sequence output from the encoding unit
320 and the feature difference value code sequence out-
put from the feature difference encoding unit 340, and
outputs it.
[0037] Next, operation of the feature combining unit
140 shown in Fig. 4 will be described.
[0038] First, the first feature is input to the encoding
unit 320. Operation of the encoding unit 320 is the same
as that shown in Fig. 3, and the first feature code se-
quence is output to the code sequence multiplexing unit
330. The first feature is also input to the feature subtrac-
tion unit 300. The second feature is also input to the fea-
ture subtraction unit 300.
[0039] In the feature subtraction unit 300, the first fea-
ture is subtracted from the second feature for each di-
mension of the feature vector, whereby a difference vec-
tor is calculated. The difference vector is output to the
feature difference encoding unit 340 as a feature differ-
ence value.
[0040] The feature difference encoding unit 340 en-
codes the feature difference value to generate a feature
difference value code sequence. As the first feature and
the second feature are extracted from originally the same
video with a difference in whether or not to include black

bar regions or an L-shaped region, they have a large
correlation. As such, it is considered that if differences
between both features are calculated, distribution of the
appeared values concentrates on the neighborhood of
0. By using this characteristic, it is possible to reduce the
quantity of codes generated by performing entropy cod-
ing. Specifically, it is possible to calculate frequency dis-
tribution of difference values beforehand using learning
data with respect to each dimension of the feature vector,
and apply arithmetic coding to the difference values using
the distribution. It is also possible to construct a Huffman
coding table based on the frequency distribution, and en-
code the difference values based on the table. If the fea-
ture difference values concentrate on almost 0, it is also
possible to construct a code sequence as a combination
of an index of a dimension having a value other than 0
and a code indicating the non-zero value. The generated
feature difference value code sequence is output to the
code sequence multiplexing unit 330.
[0041] The code sequence multiplexing unit 330 inte-
grates the first feature code sequence and the feature
difference value code sequence to generate a video de-
scriptor. Operation thereof is the same as that of the code
sequence multiplexing unit 230 shown in Fig. 3.
[0042]  With the feature combining unit 140 shown in
Fig. 4, by performing encoding after calculating the dif-
ferences, it is possible to reduce the size of the features.
[0043] Next, another embodiment of the feature com-
bining unit 140 will be described with reference to Fig. 6.
[0044] Referring to Fig. 6 showing an embodiment of
the feature combining unit 140, the feature combining
unit 140 includes a feature subtraction unit 300, an en-
coding unit 310, an encoding unit 320, a feature differ-
ence encoding unit 340, a code selection unit 520, and
a code sequence multiplexing unit 530.
[0045] The connection relation between the feature
subtraction unit 300 and the encoding unit 320 is the
same as that shown in Fig. 4. The feature difference en-
coding unit 340 encodes a feature difference value output
from the feature subtraction unit 300, and outputs a fea-
ture difference value code sequence to the code selec-
tion unit 520. The encoding unit 310 encodes a second
feature, and outputs a second feature code sequence to
the code selection unit 520. The code selection unit 520
selects one of the feature difference value code se-
quence output from the feature difference encoding unit
340 and the second feature code sequence output from
the encoding unit 310, and outputs it to the code se-
quence multiplexing unit 530 as a third feature code se-
quence. The code sequence multiplexing unit 530 gen-
erates a video descriptor from the first feature code se-
quence output from the encoding unit 320 and the third
feature code sequence output from the code selection
unit 520, and outputs it.
[0046] Next, operation of the feature combining unit
140 shown in Fig. 6 will be described.
[0047] Operation of the encoding unit 310 and the en-
coding unit 320 is the same as that sown in Fig. 3. Further,
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operation of the feature subtraction unit 300 and the fea-
ture difference encoding unit 340 is the same as that
shown in Fig. 4. The feature difference value code se-
quence output from the feature difference encoding unit
340 and the second feature code sequence output from
the encoding unit. 310 are input to the code selection unit
520.
[0048] The code selection unit 520 compares the
quantities of codes between the feature difference value
code sequence and the second feature code sequence
in each picture or in a unit of a plurality of pictures, selects
a code sequence having smaller quantity of generated
codes, and outputs it to the code sequence multiplexing
unit 530 as a third feature code sequence. In this process,
information indicating which way is used for coding is
output, as mode information, to the code sequence mul-
tiplexing unit 530 in a picture unit or a unit of a plurality
of pictures. The code sequence multiplexing unit 530 in-
tegrates the first feature code sequence and the third
feature code sequence to generate a video descriptor.
Although the operation thereof is almost similar to that
of the code sequence multiplexing unit 230 shown in Fig.
3, the point that mode information is also included in the
video descriptor is the difference.
[0049] As the feature combining unit 140 shown in Fig.
6 has a means for directly encoding the second feature,
it is possible to prevent an increase in the feature size
even in the case where the features largely differ depend-
ing on black bar regions or an L-shaped region so that
encoding a feature difference value is inappropriate from
a viewpoint of encoding efficiency.
[0050] The first embodiment of the video descriptor
generation device has been described above. With the
first embodiment, it is possible to extract a video descrip-
tor capable of preventing deterioration in retrieval accu-
racy even in the case of including black bar regions or
an L-shaped region. This is because the first embodiment
detects black bar regions or an L-shaped region, and has
information of the feature extracted from the regions ex-
cluding the detected regions. As such, in the case of a
moving image including black bar legions or an L-shaped
region, retrieval accuracy can be maintained by compar-
ing the features of the regions excluding those regions.
Further, the first embodiment also has the features with
respect to the entire video in which those regions are not
removed. As such, even if there are any errors in detect-
ing black bar regions or an L-shaped regions it is possible
to perform matching between the features of entire im-
ages, whereby deterioration of the accuracy can be pre-
vented.
[0051] Next, a second embodiment of the present in-
vention will be described in detail,
[0052] Referring to Fig. 2 showing a video descriptor
generation device of the second embodiment, the device
includes a video edge detection unit 100, a visual feature
extraction unit 120, a position-corrected visual feature
extraction unit 130, and a feature combining unit 240.
[0053] Although the configuration is almost similar to

that shown in Fig. 1, an aspect that a feature combining
unit 240 is used instead of the feature combining unit 140
and edge information output from the video edge detec-
tion unit 100 is also input to the feature combining unit
240 differs from the case of Fig. 1.
[0054] Next, operation of the second embodiment of
the present invention shown in Fig. 2 will be described.
[0055] Operation of the video edge detection unit 100,
the visual feature extraction unit 120, and the position-
corrected visual feature extraction unit 130 is the same
as that of the video descriptor generation device shown
in Fig. 1. A first feature output from the visual feature
extraction unit 120 and a second feature output from the
position-corrected visual feature extraction unit 130 are
input to the feature combining unit 240. Further, edge
information output from the video edge defection unit 100
is also input to the feature combining unit 240.
[0056] While the operation of the feature combining
unit 240 is also similar basically to that of the feature
combining unit 140 shown in Fig. 1, an aspect of gener-
ating a video descriptor by controlling an encoding meth-
od by edge information and an aspect of including the
edge information or its related information in the video
descriptor differ from the case shown in Fig.1. The details
of these aspects will be described below.
[0057] Next, an embodiment of the feature combining
unit 240 will be describe with reference to Fig. 5.
[0058] Referring to Fig. 5 showing an embodiment of
the feature combining unit 240, the feature combining
unit 240 includes a feature subtraction unit 300, an en-
coding unit 320, a feature difference encoding unit 440,
and a code sequence multiplexing unit 430.
[0059] The connection relation between the feature
subtraction unit 300 and the encoding unit 320 is the
same as that shown in Fig. 4, The feature difference en-
coding unit 440 encodes a feature difference value from
the feature difference value output from the feature sub-
traction unit 300 and edge information, and outputs a
feature difference value code sequence to the code se-
quence multiplexing unit 430. The code sequence mul-
tiplexing unit 430 generates a vide descriptor from the
first feature code sequence output from the encoding unit
320, the feature difference value code sequence output
from the feature difference encoding unit 440, and the
edge information, and outputs it.
[0060] Next, operation of the feature combining unit
240 shown in Fig. 5 will be described.
[0061] Operation of the feature subtraction unit 300
and the encoding unit 320 is the same as that shown in
Fig. 4.
[0062] The feature difference encoding unit 440 en-
codes the feature difference value output from the feature
subtraction unit 300 to generate a feature difference val-
ue code sequence. This operation is basically similar to
the operation of the feature difference encoding unit 340
described in Fig. 4. However, the case of the feature dif-
ference encoding unit 440 differs from the case of the
feature difference encoding unit 340 in that an encoding
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parameter is controlled by edge information indicating
black bar regions or an L-shaped region. As such, an
encoding parameter is changed according to edge infor-
mation. Distribution of difference values in the respective
dimensions of a feature vector is changed depending on
the size of black bar regions or an L-shaped region, ap-
pearance location thereof, and the like. As such, entropy
coding is performed by selecting distribution of difference
values to be used according to the edge information to
perform arithmetic coding according to the distribution,
or selecting a Huffman table to be used according to the
edge information to perform Huffman coding. The gen-
erated feature difference value code sequence is output
to the code sequence multiplexing unit 430.
[0063] The code sequence multiplexing unit 430 gen-
erates a video descriptor by multiplexing a first feature
code sequence output from the encoding unit. 320, a
feature difference value code sequence output, from the
feature difference encoding unit 440, and the edge infor-
mation. While this operation is basically similar to that of
the code sequence multiplexing unit 330 shown in Fig.
4, an aspect of multiplexing the edge information together
differs. It should be noted that the edge information may
be one obtained by encoding the information or indexing
the information, rather than the information itself. For ex-
ample, in the feature difference encoding unit 440, if en-
coding parameters to be used in a Huffman table or arith-
metic coding are classified into some classes and one of
them is selected, it is possible to multiplex an index iden-
tifying this class, or allocate a code which can specify
this index.
[0064]  With the feature combining unit 240 shown in
Fig. 5, it is possible to optimize an encoding parameter
for encoding after calculating a difference between fea-
tures, whereby the encoding efficiency of the features
can be improved.
[0065] Next, another embodiment of the feature com-
bining unit 240 will be described with reference to Fig. 7.
[0066] Referring to Fig. 7 showing an embodiment of
the feature combining unit 240, the feature combining
unit 240 includes a feature subtraction unit 300, an en-
coding unit 320, a difference encoding index determina-
tion unit 600, an encoding unit 610, a feature difference
encoding unit 640, and a code sequence multiplexing
unit 630.
[0067] The connection relation between the feature
subtraction unit 300 and the encoding unit 320 is the
same as that shown in Fig. 4. The difference encoding
index determination unit 600 receives edge information,
and outputs difference encoding indexes to the feature
difference encoding unit 640 and the encoding unit 610.
The feature difference encoding unit 640 encodes a fea-
ture difference value output from the feature subtraction
unit 300 based on the difference encoding indexes output
from the difference encoding index determination unit
600, and outputs a feature difference value code se-
quence to the code sequence multiplexing unit 630. The
encoding unit 610 encodes the second feature based on

the difference encoding indexes output from the differ-
ence encoding index determination unit 600, and outputs
a second feature code sequence to the code sequence
multiplexing unit 630. The code sequence multiplexing
unit 630 multiplexes the first feature code sequence out-
put from the encoding unit 320, the feature difference
value code sequence output from the feature difference
encoding unit 640, the second feature code sequence
output from the encoding unit 610, and the edge infor-
mation to generate a video descriptor, and outputs it.
[0068] Next, operation of the feature combining unit
240 shown in Fig. 7 will be described.
[0069] Operation of the feature subtraction unit 300
and the encoding unit 320 is the same as that shown in
Fig. 4.
[0070] The difference encoding index determination
unit 600 determines dimensions for performing differ-
ence encoding, among the respective dimensions of the
features, based on the input edge information, and out-
puts indexes indicating the dimensions as difference en-
coding indexes. The difference encoring indexes are out-
put to the feature difference encoding unit 640 and the
encoding unit 610.
[0071] The feature difference encoding unit 640 en-
codes feature difference values with respect to the di-
mensions corresponding to the input difference encoding
indexes to generate a feature difference value code se-
quence. The method of encoding the feature difference
value is the same as the feature difference encoding unit
340 shown in Fig. 4. The generated feature difference
value code sequence is output to the code sequence
multiplexing unit 630.
[0072]  The encoding unit 610 encodes a second fea-
ture of dimensions not corresponding to the input differ-
ence encoding indexes to generate a second feature
code sequence. The method of encoding the second fea-
ture is the same as that used by the encoding unit 310
shown in Fig. 3. The generated second feature code se-
quence is output to the code sequence multiplexing unit
630.
[0073] The code sequence multiplexing unit 630 mul-
tiplexes the first feature code sequence output from the
encoding unit 320, the feature difference value code se-
quence output from the feature difference encoding unit
640, the second feature code sequence output from the
encoding unit 610, and the edge information to thereby
generate a video descriptor. The video descriptor may
be generated by simply integrating those code sequenc-
es, or alternately interleaving them in picture units. Mul-
tiplexing of the edge information is the same as that per-
formed by the code sequence multiplexing unit 430
shown in Fig. 5.
[0074] For some dimensions, it is preferable to encode
differences between features, while it is not the case for
other dimensions, and if it changes depending on edge
information, it is possible to encode features more effi-
ciently by the feature combining unit 240 shown in Fig. 7.
[0075] Next, another embodiment of the feature com-
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bining unit 240 will be described with reference to Fig. 8.
[0076] Referring to Fig. 8 showing an embodiment of
the feature combining unit 240, the feature combining
unit. 240 includes a feature subtraction unit 300, an en-
coding unit 320, a difference encoding index determina-
tion unit 600, an encoding unit 610, a feature difference
encoding unit 640, and a code sequence multiplexing
unit 830.
[0077] The configuration of the feature combining unit
240 is similar to the configuration shown in Fig. 7 except
that a code sequence multiplexing unit 830 is used in-
stead of the code sequence multiplexing unit 630, and
that a difference encoding index is input to the code se-
quence multiplexing unit 830 instead of edge information.
[0078] Next, operation of the feature combining unit
240 will be described.
[0079] Operation of the unit other than the code se-
quence multiplexing unit 830 is the same as that shown
in Fig. 7. The operation of the code sequence multiplexing
unit 830 is also similar to that of the code sequence mul-
tiplexing unit 630 shown in Fig. 7 except for an aspect of
multiplexing difference encoding indexes instead of edge
information,
[0080] The feature combining unit 240 shown in Fig. 8
provides another embodiment having the same advan-
tageous effect as that of Fig. 7.
[0081] Next, another embodiment of the feature com-
bining unit 240 will be described with reference to Fig. 9,
[0082]  Referring to Fig. 9 showing an embodiment of
the feature combining unit 240, the feature combining
unit 240 includes a feature subtraction unit 300, an en-
coding unit 320, a difference encoding index determina-
tion unit 600, an encoding unit 610, a feature difference
encoding unit. 660, and a code sequence multiplexing
unit 630.
[0083] The configuration thereof is similar to that
shown in Fig. 7 except that the feature difference encod-
ing unit 660 is used instead of the feature difference en-
coding unit 640, and that the feature difference encoding
unit 660 also receives edge information.
[0084] Nexts operation of the feature combining unit
240 shown in Fig.9 will be described.
[0085] Operation other than that of the feature differ-
ence encoding unit 660 is the same as the case shown
in Fig. 7. Operation of the feature difference encoding
unit 660 is also similar to that of the feature difference
encoding unit 640 shown in Fig. 7 except that encoding
is performed by changing an encoding parameter accord-
ing to edge information. A method of performing encoding
by changing an encoding parameter according to edge
information is the same as the case of the feature differ-
ence encoding unit 440 shown in Fig. 5.
[0086] With the feature combining unit 240 shown in
Fig. 9, as it is possible to improve the efficiency of feature
difference encoding compared with the case shown in
Fig. 7, encoding of featured can be performed more ef-
fectively.
[0087]  Next, another embodiment of the feature com-

bining unit 240 will be described wit reference to Fig. 10.
[0088] Referring to Fig. 10 showing an embodiment of
the feature combining unit 240, the feature combining
unit 240 includes a feature subtraction unit 300, an en-
coding unit 320, a difference encoding index determina-
tion unit 600, an encoding unit 310, a feature difference
encoding unit 640, a code selection unit 720, and a code
sequence multiplexing unit 730.
[0089] The connection relation between the feature
subtraction unit 300, the encoding unit 320, and the dif-
ference encoding index determination unit 600 is the
same as that shown in Fig. 7. The feature difference en-
coding unit 640 applies difference-encoding to a, feature
difference value output from the feature subtraction unit
300 based on the difference encoding index output from
the difference encoding index determination unit 600,
and outputs a feature difference value code sequence to
the code selection unit 720. The encoding unit 310 en-
codes a second feature and outputs a second feature
code sequence to the code selection unit 720. The code
selection unit 720 selects a code sequence based on the
difference encoding index output from the difference en-
coding index determination unit 600, and outputs the se-
lected code sequence as a third feature code sequence
to the code sequence multiplexing unit 730. The code
sequence multiplexing unit 730 generates a video de-
scriptor from the first feature code sequence output from
the encoding unit 320, the third feature code sequence
output from the code election unit 720, and the edge in-
formation, and outputs it.
[0090]  Next, operation of the feature combining unit
240 shown in Fig, 10 will be described.
[0091] Operation of the feature subtraction unit 300,
the encoding unit 320, the difference encoding index de-
termination unit 600, and the feature difference encoding
unit 640 is the same as the case shown in Fig. 7. Further,
operation of the encoding unit 310 is the same as the
case shown in Fig. 6.
[0092] The code selection unit 720 calculates, with re-
spect to each of the feature difference value code se-
quence output from the feature difference encoding unit
640 and the second feature code sequence output from
the encoding unit 310, the total sum of code quantities
of the dimension corresponding to the difference encod-
ing indexes output from the difference encoding index
determination unit 600. For the dimension corresponding
to the difference encoding index a code sequence with
which the total sum of the code quantities becomes small
is selected. On the other hand, for a dimensions not cor-
responding to the difference encoding index, the codes
of the second feature code sequence are selected. This
is determined at predetermined intervals. As the interval,
it is possible to use a picture or a segment configured of
a plurality of pictures may be used. Then, the code se-
lection unit 720 outputs the selected code sequence to
the code sequence multiplexing unit 730 as a third feature
code sequence. In this process, information indicating
which of the ways is used tor encoding is output as mode
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information to the code sequence multiplexing unit 730
for each picture or for each unit of pictures.
[0093] The code sequence multiplexing unit 730 mul-
tiplexes the first feature code sequence output from the
encoding unit 320, the third feature code sequence out-
put from the code selection unit 720, the edge informa-
tion, and the mode information to thereby generate a vid-
eo descriptor. The multiplexing method is almost similar
to that of the case of the code sequence multiplexing unit
430 shown in Fig. 5, except that the mode information is
also included in the video descriptor.
[0094] Even if encoding cannot be performed effec-
tively in the feature difference encoding, as the feature
can he encoded directly with the feature combining unit
240 shown in Fig. 10, it is possible to perform feature
encoding more effectively compared with the case of Fig,
7.
[0095] Next, another embodiment of the feature com-
bining unit 240 will be described with preference to Fig.
11.
[0096] Referring to Fig. 11 showing an embodiment of
the feature combining unit 240, the feature combining
unit 240 includes a feature subtraction unit 300, an en-
coding unit 320, a difference encoding index determina-
tion unit 600, an encoding unit 310, a feature difference
encoding unit 640, a code selection unit 720, and a code
sequence multiplexing unit 930.
[0097] The configuration thereof is similar to the case
of Fig. 10, except that the code sequence multiplexing
unit 930 is used instead of the code sequence multiplex-
ing unit 730, and that a difference encoding index is inputs
instead of the difference encoding index, to the code se-
quence multiplexing unit 930,
[0098] Next, operation of the feature combining unit
240 shown in Fig. 11 will be described.
[0099] Operation other than that of the code sequence
multiplexing unit 930 is the same as the case of Fig. 10.
Operation of the code sequence multiplexing unit 930 is
also similar to that of the code sequence multiplexing unit
730 shown in Fig. 10 except for an aspect of multiplexing
difference encoding indexes instead of edge information.
[0100] The feature combining unit shown in Fig. 11 pro-
vides another embodiment having the same effect as that
of Fig. 10.
[0101] Next, another embodiment of the feature com-
bining unit 240 will be described with reference to Fig. 12.
[0102] Referring to Fig. 12 showing an embodiment of
the feature combining unit 240, the feature combining
unit 240 includes a feature subtraction unit 300, an en-
coding unit 320, a difference encoding index determina-
tion unit 600, an encoding unit 310, a feature difference
encoding unit 660, a code selection unit 720, and a code
sequence multiplexing unit 730.
[0103] The configuration thereof is similar to that of the
case shown in Fig. 10 except that the feature difference
encoding unit 660 is used instead of the feature difference
encoding unit 640 and that edge information is also input
to the feature difference encoding unit 660.

[0104] Next, operation of the feature combining unit
240 shown in Fig. 12 will be described.
[0105] Operation other than that of the feature differ-
ence encoding unit 660 is the same as the case shown
in Fig. 10. Operation of the feature difference encoding
unit 660 is also similar to the feature difference encoding
unit 640 shown is Fig. 10 except for an aspect of per-
forming encoding by changing an encoding parameter
according to edge information. The method of performing
encoding by changing an encoding parameter according
to edge information is the same as the case of the feature
difference encoding unit 440 shown in Fig. 5,
[0106] With the feature combining unit 240 shown in
Fig. 12, it is possible to improve the efficiency of the fea-
ture difference encoding compared with the case of Fig,
10, whereby feature encoding can be performed more
efficiently.
[0107] The second embodiment of the video descriptor
generation device has been described above. With the
second embodiment, it is possible to optimize the method
of encoding feature according to the size of black bars
or an L-shaped region, whereby the encoding effective-
ness of a video descriptor can be improved.
[0108] Next, an embodiment of a moving image match-
ing device win be described in detail with reference to
the drawings.
[0109]  Preferring to Fig. 13 showing an embodiment
of a moving image matching device of the present inven-
tion, the moving image matching device includes feature
reproduction units 1000 and 1010, feature matching units
1020, 1030, 1040, and 1050, and a selection unit 1060.
[0110] The feature reproduction unit 1000 receives a
first video descriptor, outputs a separated first feature of
a first video to the feature matching units 1020 and 1030,
and outputs a separated second feature of the -first video
to the feature matching units 1040 and 1050. The feature
reproduction unit 1010 receives a second video descrip-
tor, outputs a separated first feature of a second video
to the feature matching units 1020 and 1040, and outputs
a separated second feature of the second video to the
feature matching units 1030 and 1050. The feature
matching unit 1020 receives the first feature of the first
video and the first feature of the second vide, and outputs
a first matching score to the selection unit 1060. The fea-
ture matching unit 1030 receives the first feature of the
first video and the second feature of the second video,
and outputs a second matching store to the selection unit
1060. The feature matching unit 1040 receives the sec-
ond feature of the first video and the first feature of the
second video, and outputs a third marching score to the
selection unit 1060. The feature matching unit 1050 re-
ceives the second feature of the first video and the sec-
ond feature of the second video, and outputs a fourth
matching score to the selection unit 1060. The selection
unit 1060 compares the first to fourth matching scores,
selects one of them, and outputs it as a matching score.
[0111] Next, operation of the moving image matching
device shown in Fig. 13 will be described.
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[0112] First, a first video descriptor is input to the fea-
ture reproduction unit 1000. The feature reproduction unit
1000 reproduces the feature from the first, video descrip-
tor, extracts a first feature of a first video which is a feature
of the case of not eliminating black bar regions and a
second feature of the first video which is a feature of the
case of eliminating the black bar regions, and outputs
them. On the other hand, a second video descriptor is
input to the feature reproduction unit 1010. The feature
reproduction unit 1010 similarly extracts a first feature of
the second video which is a feature of the case of not
eliminating black bar regions and a second feature of the
second video which is a feature of the case of eliminating
the black bar regions, and outputs them. The details of
feature reproduction performed by the feature reproduc-
tion units 1000 and 1010 will be described below.
[0113] To the feature matching unit 1020, the first fea-
ture of the first video and the first feature of the second
video are input. In this step, matching is performed on
the features of the first video and the second video of the
case of not eliminating the black bar regions. In the
matching, the values of the features are compared for
each picture, and a scale representing a distance be-
tween the features or a similarity between the features
is calculated. This process is performed on a plurality of
continuous pictures to perform statistical processing,
thereby a distance or a similarity (regarding the it is de-
termined to be more similar as the value is larger) be-
tween the videos constituted of those pictures is calcu-
lates. The statistical processing includes calculating a
total amount or an average of the values of each picture,
calculating a maximum values, and calculating a median
value. Further, it is also possible to determine outlier in
the scores of a picture, and calculate the statistic such
as an average or a median by eliminating it. Thereby, a
matching result between the video segments is calculat-
ed. Hereinafter, this result is referred to as a matching
score. The calculated matching score is output, to the
selection unit 1060.
[0114] Operation of the feature matching unit 1030,
the feature matching unit 1040, and the feature matching
unit 1050 is also similar to that of the feature matching
unit 1020, basically. However, as the feature matching
unit 1030 compares the first feature of the first video and
the second feature of the second video, the feature
matching unit 1030 calculates a matching score of the
case of not eliminating the black bars in the first video
and the case of eliminating the black bars in the second
video. As the feature matching unit 1040 compares the
second feature of the first video and the first feature of
the second video, the feature matching unit 1040 calcu-
lates a matching score of the case of eliminating the black
bars in the first video and the case of not eliminating the
black bars in the second video. As the feature matching
unit 1050 compares the second feature of the first video
and the second feature of the second video, the feature
matching unit 1050 calculates a matching score between
the cases of eliminating the black bars in the first video

and the second video. The matching scores are calcu-
lated while shifting the pictures in a time direction. It
should be noted that the matching is performed on all
combinations in which black bars are eliminated and not
eliminated, in order to prevent deterioration in matching
accuracy when black bars are erroneously detected in
the black bar elimination professing, In this way, the
matching scores calculated by the feature matching units
1030, 1040, 1050, and 1060 are output to the selection
unit 1060.
[0115] The selection unit 1060 selects a score indicat-
ing the highest matching degree among the input match-
ing scores. This means that if the matching score is re-
fined by a distance, the selection unit 1060 selects a
smallest value, while if the matching score is defined by
a similarity, the selection unit 1060 selects a largest val-
ue.
[0116] With the moving image matching device shown
in Fig, 13, it is possible to perform retrieval without dete-
riorating the retrieval accuracy even if black bar regions
or an L-shaped region is included.
[0117] Next, an embodiment of the feature reproduc-
tion unit 1000 shown in Fig. 13 will be described with
preference to Fig. 14.
[0118] Referring to Fig. 14 showing an embodiment of
the feature reproduction unit 1000 corresponding to the
feature combining unit 140 shown in Fig. 3, the feature
reproduction unit 1000 includes a code sequence demul-
tiplexing unit 1100, a decoding unit 1110, and a decoding
unit 1120.
[0119] The code sequence demultiplexing unit 1100
receives a video descriptor, outputs a separated first fea-
ture code sequence to the decoding unit 1110, and also
outputs a second feature code sequence to the decoding
unit 1120. The decoding unit 1110 decodes the first fea-
ture code sequence output, from the code sequence de-
multiplexing unit. 1100, generates a first feature, and out-
puts it. The decoding unit 1120 decodes the second fea-
ture code sequence output from the code sequence de-
multiplexing unit 1100, generates a second feature, and
outputs it,
[0120] Next, operation of the feature reproduction unit.
1000 shown in Fig. 14 will be described.
[0121] A video descriptor on which matching is per-
formed is first input to the code sequence demultiplexing
unit 1100. The code sequence demultiplexing unit 1100
separates the first feature code sequence and the second
feature code sequence from the video descriptor by
means of a demultiplexing method corresponding to the
method used for multiplexing. For example, in the multi-
plexing, if the first feature code sequence and the second
feature code sequence are simply integrated with a sep-
arable identification code between them, the code se-
quence demultiplexing unit 1100 identifies the identifica-
tion code and separates them such that the part before
the code is a first feature code sequence and the part
after the code is a second feature code sequence. On
the other hand, if the video descriptor is constructed by
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interleaving them in picture units, the code sequence de-
multiplexing unit 1100 separates them in picture units
and reconstructs a code sequence. At that time, if they
are constructed to be separable with an identification
code between them, the code sequence demultiplexing
unit 1100 separates them by identifying the identification
code, while if the length of the code sequence for each
of the pictures is included as header information, the code
sequence demultiplexing unit 1100 separates them by
delimiting them by the length. The first feature code se-
quence and the second feature code sequence separat-
ed in this manner are respectively output to the decoding
unit 1110 and the decoding unit 1120.
[0122] The decoding unit 1110 decodes the first fea-
ture code sequence to generate a first feature. The de-
coding method depends on the method used for encod-
ing. For example, if an input vector is an integer vector
in N dimensions and a code sequence is generated in a
format of simply aligning N pieces of integer values of
the respective dimensions, it is only necessary to simply
acquire the N-dimensional vector. In the case where an
input vector is quantized and representative values
(quantization indexes) are aligned, it is possible to per-
form inverse quantization after acquiring the represent-
ative values (or representative values obtained from the
quantization be In the case where entropy coding is per-
formed, decoding corresponding is thereto should be per-
formed to obtain the symbol. For example, if Huffman
coding is performed as entropy coding, it is possible to
perform decoding using the Huffman table used for the
encoding, If arithmetic encoding is performed, it is pos-
sible to perform arithmetic decoding using frequency dis-
tribution of the symbol used for the encoding. If entropy
coding is performed after performing a process of remov-
ing correlation between dimensions, features can be cal-
culated by first performing entropy decoding and then
performing decoding corresponding to the processing
performed for removing the correlation. If quantization
and entropy coding are performed by performing fre-
quency conversion, it is possible to calculate features by
performing inverse quantization and inverse conversion
of the frequency conversion after entropy decoding. If
encoding is performed by calculating a difference from a
feature of a past picture, it is possible to calculate a cur-
rent feature of the picture by adding the value obtained
by decoding to the feature of the past picture.
[0123] The decoding unit 1120 decodes the second
feature code sequence and generates a second feature.
Operation of the decoding unit 1120 is the same as that
of the decoding unit 1110.
[0124] The feature reproduction unit 1000 shown in
Fig. 14 provides a means for separating the features com-
bined by the feature combining unit 140 shown in Fig. 3.
[0125] Next, another embodiment of the feature repro-
duction unit 1000 shown in Fig. 13 will be described with
reference to Fig. 15.
[0126] Referring to Fig. 15 showing an embodiment of
the feature reproduction unit 1000 corresponding to the

feature combining unit 140 shown in Fig. 4, the feature
reproduction unit 1000 includes a. code sequence de-
multiplexing unit 1200, a decoding unit 1110, a feature
difference decoding unit 1230, and a feature addition unit
1240.
[0127] The code sequence demultiplexing unit 1200
receives a video descriptor, outputs a separated first fea-
ture code sequence to the decoding unit 1110, and out-
puts a feature difference value code sequence to the fea-
ture difference decoding unit 1230. The decoding unit
1110 decodes a first feature code sequence output from
the code sequence demultiplexing unit 1200, and outputs
a first feature. The feature difference decoding unit 1230
decodes the feature difference value code sequence out-
put from the code sequence demultiplexing unit 1200,
and outputs the obtained feature difference value to the
feature addition unit 1240. The feature addition unit 1240
adds the first feature output from the decoding unit 1110
and the feature difference value output from the feature
difference decoding unit 1230 to calculate a second fea-
ture, and outputs it.
[0128] Next, operation of the feature reproduction unit
1000 shown in Fug. 15 will be described.
[0129] A video descriptor on which matching is per-
formed is first input to the code sequence demultiplexing
unit 1200. The code sequence demultiplexing unit 1200
separates the first feature code sequence and the feature
difference value code sequence from the video descriptor
by means of a demultiplexing method corresponding to
the method used for multiplexing. This operation is the
same as that performed by the code sequence demulti-
plexing unit 1100 of the feature reproduction unit shorn
in Fig. 14. The separated first feature code sequence and
the feature difference value code sequence are respec-
tively output to the decoding unit 1110 and the feature
difference decoding unit 1230.
[0130] Operation of the decoding unit 1110 is the same
as the case shown in Fig. 14, and the decoding unit 1110
outputs a first feature. The first feature is also output to
the feature addition unit 1240.
[0131] The feature difference decoding unit 1230 de-
codes the feature difference value code sequence to ob-
tain a feature difference value. In this case, decoding is
performed by performing inverse processing to the
processing performed for encoding. For example, if en-
coding is performed by Huffman coding or arithmetic cod-
ing, decoding is performed by a corresponding decoding
process. The obtained feature difference value is output
to the feature addition unit 1240.
[0132] The feature addition unit 1240 adds the first fea-
ture output from the decoding unit 1110 and the feature
difference value output from the feature difference de-
coding unit 1230 to reproduce the second feature, and
outputs the obtained second feature.
[0133] The feature reproduction unit 1000 shown in
Fig. 15 provides a means for separating the features com-
bined by the feature combining unit 140 shown in Fig. 14.
[0134] Next, another embodiment of the feature repro-
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duction unit 1000 shown in Fig. 13 will be described with
reference to Fig. 16.
[0135] Referring to Fig. 16 showing an embodiment of
the feature reproduction unit 1000 corresponding to the
feature combining unit 240 shown in Fig. 5, the feature
reproduction unit. 1000 includes a code sequence de-
multiplexing unit 1300, a decoding unit 1110, a feature
difference decoding unit 1330, and a feature addition unit
1240.
[0136] The code sequence demultiplexing unit 1300
receives a video descriptor, outputs a separated first fea-
ture code sequence to the decoding unit 1110, and also
outputs a feature difference value code sequence and
edge information to the feature difference decoding unit
1330. The connection relation between the decoding unit
1110 and the feature addition unit 1240 is the same as
that shown in Fig. 15. The feature difference decoding
unit 1330 decodes the feature difference value code se-
quence output, from the code sequence demultiplexing
unit 1300 based on the edge information output from the
code sequence demultiplexing unit 1300, and outputs a
feature difference value to the feature addition unit 1240.
[0137] The decoding unit 1110 decodes the first fea-
ture code sequence output from the code sequence de-
multiplexing unit 1300, and outputs a first feature. The
feature addition unit 1240 adds the first feature output
from the decoding unit 1110 and the feature difference
value output from the feature difference decoding unit
1330 to calculate a second feature, and outputs it.
[0138] Newt, operation of the feature reproduction unit
1000 shown in Fig.16 will be described.
[0139] A video descriptor on which matching is per-
formed is first input to the code sequence demultiplexing
unit 1300. While operation of the code sequence demul-
tiplexing unit 1300 is similar to that of the code sequence
demultiplexing unit 1200 shown in Fig. 15, it also outputs
edge information. The edge information is output to the
feature difference decoding unit 1330.
[0140] While operation of the feature difference decod-
ing unit 1330 is basically similar to that of the feature
difference decoding unit 1230 shown in Fig. 15, it differs
in that a coding parameter is specified using the input
edge information and decoding is performed using the
parameter.
[0141] The operation other than such a difference is
the same as that of the feature reproduction unit 1000
shown in Fig. 15.
[0142] The feature reproduction unit 1000 shown in
Fig. 16 provides a means for separating the features com-
bined by the feature combining unit 240 shown in Fig. 5.
[0143] Next, another embodiment of the feature repro-
duction unit 1000 shown in Fig. 13 will be described with
reference to Fig. 17.
[0144] Referring to Fig. 17 showing an embodiment of
the feature reproduction unit 1000 corresponding to the
feature combining unit 140 shown in Fig. 6, the feature
reproduction unit 1000 includes a code sequence demul-
tiplexing unit 1400, a decoding unit 1110, a decoding unit

1410, a feature difference decoding unit 1430, a feature
addition unit 1240, a twitching unit 1440, and a switching
unit 1450.
[0145] The code sequence demultiplexing unit 1400
receives a video descriptor, outputs a separated first fea-
ture code sequence to the decoding unit 1110, and out-
puts a third feature code sequence to the switching unit
1440. Further, the code sequence demultiplexing unit
1400 also outputs mode information for controlling
switching units to the switching unit 1440 and the switch-
ing unit 1450. The decoding unit 1110 receives the first
feature code sequence output from the code sequence
demultiplexing unit 1400, and outputs a first feature. The
switching unit 1440 outputs the third feature code se-
quence output from the code sequence demultiplexing
unit 1400 to either the feature difference decoding unit
1430 or the decoding unit 1410 according to the mode
information input from the code sequence demultiplexing
unit 1400. The feature difference decoding unit 1430 re-
ceives the third feature code sequence output from the
switching unit 1440, and outputs a feature difference val-
ue to the feature addition unit 1240. The decoding unit
1410 receives the third feature code sequence output
from the switching unit 1440, and outputs a decoding
result to the switching unit 1450. The feature addition unit
1240 receives the first feature output from the decoding
unit 1110 and the feature difference value output from
the feature difference decoding unit 1430, and outputs
the addition result to the switching unit 1450. The switch-
ing unit 1450 receives the addition result output from the
feature addition unit 1240 and the decoding result output
from the decoding unit 1410, reconstructs the second
feature based on the mode information output from the
code sequence demu1tiplexing unit 1400, and outputs it.
[0146] Next, operation of the feature reproduction unit
1000 shown in Fig. 17 will be descried.
[0147] A video descriptor on which matching is per-
formed is first input to the code sequence demultiplexing
unit 1400. The code sequence demultiplexing unit 1400
separates the first feature code sequence and the third
feature code sequence from the video descriptor by
means of a demultiplexing method corresponding to the
method used for multiplexing. This operation is the same
as that performer by the code sequence demultiplexing
unit 1100 of the feature reproduction unit shown in Fig.
14. The separated first feature code sequence and the
third feature code sequence are respectively output to
the decoding unit 1110 and the switching unit 1440. The
mode information is also demultiplexed from the video
descriptor, and output to the switching unit 1440 and the
switching unit 1450.
[0148] Operation of the decoding unit 1110 is the same
as the case shown in Fig. 14, and the decoding unit 1110
outputs a first feature. The first feature is also output to
the feature addition unit 1240.
[0149] The switching unit 1440 changes the output
destination of the third feature code sequence according
to the mode information output from the code sequence
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demultiplexing unit 1400. If the mode information indi-
cates that the feature included in the third feature code
sequence is a feature difference value, the switching unit
1440 outputs the third feature code sequence to the fea-
ture difference decoding unit 1430. On the other hand, if
the mode information indicates that the feature included
in the third feature code sequence is a second feature,
the switching unit 1440 outputs the third feature code
sequence to the decoding unit 1410. The timing of switch-
ing the output destination according to the mode infor-
mation depends on how the third feature code sequence
is created at the time of encoding. If the entire video is
encoded in one mode, it is possible to set the output
destination once at the beginning according to the mode
information. If the video is encoded such that the mode
is switched in picture units, it is possible to perform
switching in picture units. If the video is encoded such
that the mode is switched for each unit of a plurality of
pictures or switched in region units within the picture, it
is possible to perform switching according to the units.
[0150] The feature difference decoding unit 1430 de-
codes the third feature code sequence output from the
switching unit 1440 to thereby reproduce (a part of) the
feature difference value. Operation of the feature differ-
ence decoding unit 1430 is basically similar to that of the
feature difference decoding unit 1230 shown in Fig. 15.
However, if a part of the feature difference value code
sequence (e.g., only part of the pictures) is to be decoded
by the feature difference decoding unit 1430 depending
on the mode, information specifying that features corre-
sponding to which pictures or which regions are to be
decoded is also included in the third feature code se-
quence. As such, the feature difference decoding unit
1430 performs decoding while referring to such informa-
tion. The obtained feature difference value is output to
the feature addition unit 1240.
[0151] Operation of the feature addition unit 1240 is
the same as the case shown in Fig. 15, and an addition
result which is a (part of) second feature is output to the
switching unit 1450.
[0152] The decoding unit 1410 decodes the third fea-
ture code sequence output from the switching unit 1440
to thereby reproduce (a part of) the second feature. Op-
eration of the decoding unit 1410 is basically similar to
that of the decoding unit 1120 shown in Fig.14. However,
if a part of the third feature code sequence (e.g., only
part of the pictures) is to be decoded by the decoding
unit 1410 depending on the mode, information specifying
that features corresponding to winch pictures or which
regions are to be decoded is also included in the third
feature code sequence. As such, the decoding unit 1410
performs decoding while referring to this information. The
decoding result is output to the switching unit 1450.
[0153] The switching unit 1450 switches the output
source of the second feature according to the mode in-
formation output from the code sequence demultiplexing
unit 1400. If the mode information indicates that the fea-
ture included in the third feature code sequence is a fea-

ture difference value, the switching unit 1450 outputs the
addition result output from the feature addition unit 1240
as a second feature. On the other hand, if the mode in-
formation indicates that the feature included in the third
feature code sequence is a second feature, the switching
unit 1450 outputs the decoding result output from the
decoding unit 1410 as a second feature.
[0154] The feature reproduction unit shown in Fig. 17
provides a means for separating the features combined
by the feature combining unit 140 shown in Fig. 6.
[0155] Next, another embodiment of the feature repro-
duction unit 1000 shown in Fig. 13 will be described with
reference to Fig. 18.
[0156] Referring to Fig. 18 showing an embodiment of
the feature reproduction unit 1000 corresponding to the
feature combining unit 240 shown in Fig. 7, the feature
reproduction unit 1000 includes a code sequence demul-
tiplexing unit 1500, a decoding unit 1110, a decoding unit
1510, a feature difference decoding unit 1530, a feature
addition unit 1240, a switching unit 1540, a switching unit
1550, and a difference encoding index determination unit
1560.
[0157] The code sequence demultiplexing unit 1500
receives a video descriptor, output a separated first fea-
ture code sequence to the decoding unit 1110, and out-
puts a third feature code sequence to the switching unit
1540. The code sequence demultiplexing unit 1500 also
output edge information to the difference encoding index
determination unit 1560. The difference encoding index
determination unit 1560 receives the edge information
output from the code sequence demultiplexing unit 1500,
and outputs difference encoding indexes to the switching
unit 1540 and the switching unit 1550. The decoding unit
1110 receives the first feature code sequence output
from the code sequence demultiplexing unit 1500, and
outputs a first feature. The switching unit 1540 outputs
the third feature code sequence output from the code
sequence demultiplexing unit 1500 to either the feature
difference decoding unit 1530 or the decoding unit 1510,
according to the difference encoding indexes input from
the difference encoding index determination unit 1560,
The decoding unit. 1510 receives the third feature code
sequence output from the switching unit 1540, and out-
puts the decoding result to the switching unit 1550. The
feature difference decoding unit 1530 receives the third
feature code sequence output fro the switching unit 1540,
and outputs a feature difference value to the feature ad-
dition unit 1240. The feature addition unit 1240 adds the
first feature output from the decoding unit 1110 and the
feature difference value output from the feature differ-
ence decoding unit 1530, and outputs the addition result
to the switching unit 1550, The switching unit 1550 re-
ceives the addition result output from the feature addition
unit 1240 and the decoding result output from the decod-
ing unit 1510, reconstructs a second feature based on
the difference encoding indexes output from the differ-
ence encoding index determination unit 1560, and out-
puts it.
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[0158] Next, operation of the feature reproduction unit
1000 shown in Fig. 18 will be described.
[0159] A video descriptor on which matching is per-
formed is first input to the code sequence demultiplexing
unit 1500. The code sequence demultiplexing unit 1500
separates the first feature code sequence and the third
feature code sequence from the video descriptor by
means of a demultiplexing method corresponding to the
method used for multiplexing. This operation is the same
as that performed by the code sequence demultiplexing
unit 1100 of the feature reproduction unit shown in Fig.
14. The separated first feature code sequence and the
third feature code sequence are respectively output, to
the decoding unit 1110 and the switching unit 1540. The
edge information, which is information describing the
edge in the screen formed by black regions or an L-
shaped region, is also demu1tlplexed from the video de-
scriptor, and output to the difference encoding index de-
termination unit 1560.
[0160] The difference encoding index determination
unit 1560 is the same as that used for encoding. The
difference encoding index determination unit 1560 deter-
mines dimensions, among the respective dimensions of
the feature, on which difference encoding is performed,
and outputs indexes representing the dimension as dif-
ference encoding indexes.
[0161] Operation of the decoding unit 1110 is the same
as the case of Fig. 14, and the decoding unit 1110 outputs
a first feature. The first feature is also output to the feature
addition unit 1240.
[0162] The switching unit 1540 changes the output
destination of the third feature code sequence for each
dimension of the feature, according to the difference en-
coding indexes output from the difference encoding index
determination unit 1560. With respect to the dimensions
designated by the difference encoding indexes, the
switching unit 1540 outputs the third feature code se-
quence to the feature difference decoding unit 1530. On
the other hand, with respect to the dimensions not des-
ignated by the difference encoding indexes the switching
unit. 1540 outputs the third feature code sequence to the
decoding unit 1510.
[0163] The feature difference decoding unit 1530 de-
codes the third feature code sequence output from the
switching unit 1540, and reproduces the value, among
the feature difference values, of the dimension designat-
ed by the difference encoding indexes. Operation of the
feature difference decoding unit 1530 is basically similar
to that of the feature difference decoding unit 1230 shown
in Fig. 15. The obtained feature difference value is output
to the feature addition unit. 1240.
[0164] Operation of the feature addition unit 1240 is
the same as the case shown in Fig, 15, and the addition
result which is (a part of) the second feature is output to
the stitching unit 1550.
[0165] The decoding unit 1510 decodes the third fea-
ture code sequence output from the switching unit 1540,
and reproduces the value of the dimensions not desig-

nated by the difference encoding indexes, of the second
feature. Operation of the decoding unit 1510 is basically
similar to that of the decoding unit 1120 shown in Fig.
14. The decoding result is output to the switching unit
1550.
[0166] The switching unit 1550 switches the output
destination of the second feature according to the differ-
ence encoding indexes output from the difference encod-
ing index determination unit 1560. With respect to the
dimensions included in the difference encoding indexes,
the switching unit 1550 outputs the addition result output
from the feature addition unit 1240 as a second feature.
On the other hand, with respect to the dimensions not
included in the difference encoding indexes, the switch-
ing unit 1550 outputs the decoding result output from the
decoding unit 1510 as a second feature.
[0167] The feature reproduction unit 1000 shown in
Fig. 18 provides a means for separating the features com-
bined by the feature combining unit 240 shown in Fig. 7.
[0168] Next, another embodiment of the feature repro-
duction unit 1000 shown in Fig. 13 will be descried with
reference to Fig. 19.
[0169] Referring to Fig. 19 showing an embodiment of
the feature reproduction unit 1000 corresponding to the
feature combining unit 240 shown in Fig. 8, the feature
reproduction unit 1000 includes a code sequence demul-
tiplexing unit 1600, a deconding unit 1110, a decoding
unit 1510, a feature difference decoding unit 1530, a fea-
ture addition unit 1240, a switching unit 1540, and a
switching unit 1550.
[0170] The configuration thereof is similar to that
shown in Fig. 18 except for the code sequence demulti-
plexing unit 1600, the switching unit 1540, and the switch-
ing unit 1550. The code sequence demultiplexing unit
1600 receives a video descriptor, outputs a separated
first feature code sequence to the decoding unit 1110,
and also outputs a third feature code sequence to the
switching unit 1540. Further, the code sequence demul-
tiplexing unit 1600 outputs difference encoding indexes
to the switching unit 1540 and the switching unit 1550.
The switching unit 1540 outputs the third feature code
sequence output from the code sequence demultiplexing
unit 1500 to either the feature difference decoding unit
1530 or the decoding unit 1510, according to the differ-
ence encoding indexes output from the code sequence
demultiplexing unit 1600. The switching unit 1550 re-
ceives the addition result output from the feature addition
unit 1240 and the decoding result output from the decod-
ing unit 1510, reconstructs the second feature based on
the difference encoding indexes output from the code
sequence demultiplexing unit 1600, and outputs it.
[0171] Next, operation of the feature, reproduction unit
1000 shown in Pig. 19 will be described.
[0172] Operation other than that of the code sequence
demultiplexing unit 1600 is the same as the case of Fig,
18. Operation of the code sequence demultiplexing unit
1600 is also similar to that of the code sequence demul-
tiplexing unit 1500 shown in Fig. 18 except for an aspect
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of demultiplexing a difference encoding indexes instead
of edge information.
[0173]  The feature reproduction unit 1000 shown in
Fig. 19 provides a means for separating the features com-
bined by the feature combining unit 240 shown in Fig. 8.
[0174] Next, another embodiment of the feature repro-
duction unit 1000 shown in Fig. 13 will be described with
preference to Fig. 20.
[0175] Referring to Fig, 20 showing an embodiment of
the feature, reproduction unit 1000 corresponding to the
feature combining unit 240 shown in Fig. 9, the feature
reproduction unit 1000 includes a code sequence demul-
tiplexing unit 1500, a decoding unit 1110, a decoding unit
1510, a feature difference decoding unit 1730, a feature
addition unit 1240, a switching unit 1540, and a switching
unit 1550.
[0176] The connection relation between the units other
than the code sequence demultiplexing unit 1500 and
the feature difference decoding unit 1730 is the same as
that shown in Fig. 18. The code sequence demultiplexing
unit 1500 receives a video descriptor, outputs a separat-
ed first feature code sequence to the decoding unit 1110,
and outputs a third feature code sequence to the switch-
ing unit 1540. Further, the code sequence demultiplexing
unit 1500 outputs edge information to the difference en-
coding index determination unit 1560 and the feature dif-
ference decoding unit 1730. The feature difference de-
coding unit 1730 receives the third feature code se-
quence output from the switching unit 1540 and the edge
information output from the code sequence demultiplex-
ing unit 1500, and outputs a feature difference value to
the feature addition unit 1240.
[0177] Next, operation of the feature reproduction unit
1000 shown in Fig. 20 will be described.
[0178] Operation other than that of the feature differ-
ence decoding unit 1730 is the same as the case shown
in Fig. 18. Operation of the feature difference decoding
unit 1730 is also similar to that of the feature difference
decoding unit. 1530 shown in Fig. 18, except for an as-
pect of performing decoding by changing the coding pa-
rameter according to the edge information.
[0179] The feature reproduction unit 1000 shown in
Fig, 20 provides a means for separating the features com-
bined by the feature combining unit 240 shown in Fig. 9.
[0180] Next, another embodiment of the feature repro-
duction unit 1000 shown in Fig. 13 will be described with
reference to Fig. 21.
[0181] Referring to Fig. 21 showing an embodiment of
the feature reproduction unit 1000 corresponding to the
feature combining unit 240 shown in Fig. 10, the feature
reproduction unit. 1000 includes a code sequence de-
multiplexing unit 1700, a decoding unit 1110, a decoding
unit 1510, a feature difference decoding unit 1530, a fea-
ture addition unit 1240, a switching unit 1740, a switching
unit 1750, and a difference encoding index determination
unit 1560.
[0182] The connection relation between the decoding
unit 1110, the decoding unit 1510, the feature difference

decoding unit 1530, and the feature addition unit 1240 is
the same as that shown is Fig. 18, The code sequence
demultiplexing unit 1700 receives a video descriptor, out-
puts a separated first feature code sequence to the de-
coding unit 1110, and also outputs a third feature code
sequence to the switching unit 1740. Further, the code
sequence demultiplexing unit 1700 outputs edge infor-
mation to the difference encoding index determination
unit 1560, and also outputs mode information to the
switching unit 1740 and the switching unit 1750. The dif-
ference encoding index determination unit 1560 receives
the edge information output from the code sequence de-
multiplexing unit 1700, and outputs difference encoding
indexes to the switching unit 1740 and the switching unit
1750. The switching unit 1740 outputs the third feature
code sequence output from the code sequence demulti-
plexing unit 1700 to either the feature difference decoding
unit 1530 or the decoding unit 1510, according to the
difference encoding index output from the difference en-
coding index determination unit 1560 or the mode infor-
mation output from the code sequence demultiplexing
unit 1700. The switching unit 1750 receives the addition
result output from the feature addition unit 1240 and the
decoding result output from the decoding unit 1510, re-
constructs the second feature based on the difference
encoding indexes output from the difference encoding
index determination unit 1560 and the mode information
output from the code sequence demultiplexing unit 1700,
and outputs it.
[0183] Next, operation of the feature reproduction unit
1000 shown in Fig.21 will be described.
[0184] A video descriptor on which matching is per-
formed is first input to the code sequence demultiplexing
unit 1700. The code sequence demultiplexing unit 1700
separates a first feature code sequence and a third fea-
ture code sequence from the video descriptor by means
of a demultiplexing method corresponding to the method
used for multiplexing. This operation is the same as that
performed by the code sequence demultiplexing unit
1100 of the feature reproduction unit shown in Fig. 14.
The separated first feature code sequence and the third
feature code sequence are respectively output to the de-
coding unit 1110 and the switching unit 1740. The edge
information, which is information describing the edge in
the screen formed by black region or an L-shaped region,
is also demultiplexed from the video descriptor, and out-
put to the difference encoding index determination unit
1560. Further, the mode information is also demulti-
plexed from the video descriptor and output to the switch-
ing unit 1740 and the switching unit 1750.
[0185] Operation of the difference encoding index de-
termination unit 1560 is the same as the case of Fig. 18,
and difference encoding indexes are output.
[0186] Operation of the decoding unit H 10 is the same
as the case of Fig. 14, and a first feature is output. The
first feature is also output to the feature addition unit 1240.
[0187] The switching unit 1740 changes the output
destination of the third feature code sequence for each

27 28 



EP 2 391 122 A1

16

5

10

15

20

25

30

35

40

45

50

55

dimension of the feature, according to the difference en-
coding output from the difference encoding index deter-
mination unit 1560 and the mode information output from
the code sequence demultiplexing unit .1700. If the mode
information indicates that the feature included in the third
feature code sequence is a feature difference value, the
switching unit 1740 outputs the third feature code se-
quence to the feature difference decoding unit 1530 with
respect to the dimensions designated by the difference
encoding indexes while outputs third feature code se-
quence to the decoding unit 1510 with respect to the di-
mensions not designated by the difference encoding in-
dexes. On the other hand, if the mode information indi-
cates that the feather induced in the third feature code
sequence is a second feature, the switching unit 1740
outputs the third feature code sequence to the decoding
unit 1510.
[0188] Operation of the feature difference decoding
unit 1530, the feature addition unit 1240, and the decod-
ing unit 1510 is the same as the case of Fig. 18
[0189] The switching unit 1750 switches the output
destination of the second feature according to the differ-
ence encoding indexes output from the difference encod-
ing index determination unit 1560 and the mode informa-
tion output from the code sequence demultiplexing unit
1700. If the mode information indicates that the feature
included in the third feature code sequence is a feature
difference va!ue, the switching unit 1750 outputs the ad-
dition result output from the feature addition unit 1240 as
a second feature with respect to the dimensions included
in the difference encoding indexes while outputs the de-
coding result output from the decoding unit 1510 as a
second feature with respect to the dimensions not includ-
ed in the difference encoding indexes. On the other hand,
if the mode information indicates that the feature included
in the third feature code sequence is a second feature,
the switching unit 1750 outputs the decoding result, out-
put from the decoding unit 1510 second feature.
[0190]  The feature reproduction unit shows in Fig. 21
provides a means for separating the features combined
by the feature combining unit 240 shown in Fig. 10.
[0191] Next, another embodiment of the feature repro-
duction unit 1000 shown in Fig. 13 will be described with
reference to Fig. 22.
[0192] Preferring to Fig. 22 showing an embodiment
of the feature reproduction unit 1000 corresponding to
the feature combining unit 240 shown in Fig. 11, the fea-
ture reproduction unit 1000 includes a code sequence
demultiplexing unit 1800, a decoding unit 1110, a decod-
ing unit 1510, a feature difference decoding unit 1530, a
feature addition unit 1240, a switching unit 1740, and a
switching unit 1750.
[0193] The configuration thereof is similar to that of the
case of Fig. 20 except for the code sequence demulti-
plexing unlit 1800, the switching unfit 1740, and the
switching unit 1750. The code sequence demultiplexing
unit 1800 receives a video descriptor, outputs a separat-
ed first feature code sequence to the decoding unit 1110,

and also outputs a third feature code sequence to the
switching unit 1540. Father, the code sequence demul-
tiplexing unit 1800 outputs difference encoding indexes
and mode information to the switching unit 1740 and the
switching unit 1750. The switching unit 1740 outputs the
third feature code sequence output from the code se-
quence demultiplexing unit 1800 to either the feature dif-
ference decoding unit 1530 or the decoding unit 1510,
according to the difference encoding index and the mode
information output from the code sequence demultiplex-
ing unit 1800. The switching unit 1750 receives the ad-
dition result output from the feature addition unit 1240
and the decoding result output from the decoding unit
1510, reconstructs the second .feature based on the dif-
ference encoding indexes and the mode information out-
put from the code sequence demul1iplexing unit 1800,
and outputs it.
[0194] Next, operation of the feature reproduction unit
1000 shown in Fig.22 will be described.
[0195] Operation other than that of the code sequence
demultiplexing unit 1800 is the same as the case shown
in Fig. 21, Operation of the code sequence demultiplex-
ing unit 1800 is also similar to that of the code sequence
demultip1exing unit 1700 shown in Fig. 21 except for an
aspect of demultiplexing a difference encoding indexes
instead of edge information.
[0196] The feature reproduction unit 1000 shown in
Fig. 22 provides a means for separating the features com-
bined by the feature combining unit 240.
[0197] Next, another embodiment of the feature repro-
duction unit 1000 will be described with preference to
Fig. 23.
[0198] Referring to Fig. 23 showing an embodiment of
the feature reproduction unit 1000 corresponding to the
feature combining unit 240 shown in Fig. 12, the feature
reproduction unit 1000 includes a code sequence demul-
tiplexing unit 1700, a decoding unit 1110, a decoding unit.
1510, a feature difference decoding unit it a feature ad-
dition unit. 1240, a switching unit 1740, a switching unit
1750, and a difference encoding index determination unit
1560.
[0199] The connection relation between the units other
than the code sequence demultiplexing unit 1700 and
the feature difference decoding unit 1730 is the same as
that shown in Fig. 21. The code sequence demultiplexing
unit 1700 receives a video descriptor, outputs a separat-
ed first feature code sequence to the decoding unit 1110,
and also outputs a third feature code sequence to the
switching unit 1540. Further, the code sequence demul-
tiplexing unit 1700 outputs edge information to the differ-
ence encoding index determination unit 1560 and the
feature difference decoding unit 1730, and outputs mode
information to the switching unit 1740 and the switching
unit 1750. The feature difference decoding unit 1730 re-
ceives the third feature code sequence output from the
switching unit 1740 an the edge information output from
the third feature code sequence, and outputs a feature
difference value to the feature addition unit 1240.
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[0200] Next, operation of the feature reproduction unit
1000 shown in Fig.23 will be described.
[0201] Operation other than that of the feature differ-
ence decoding unit 1730 is the same as the case shown
in Fig. 21. Operation of the feature difference decoding
unit 1730 is also similar to that of the feature difference
decoding unit 1530 shown in Fig. 21 except for an aspect
of performing decoding by changing the coding param-
eter according to the edge information.
[0202] The feature reproduction unit shown in Fig. 23
provides a means for separating the features combined
by the feature combining unit 240 shown in Fig. 12.
[0203] The embodiment of the moving image matching
device has been descried above. With this embodiment,
it is possible to perform matching on moving images using
a video descriptor extracted by the video descriptor gen-
eration device. As such, even if black bars or an L-shaped
region is included, it is possible to perform matching with-
out degrading the accuracy.
[0204] Next, operation of another embodiment of the
present invention will be described.
[0205] Fig. 26 shows an exemplary method of extract-
ing features from a picture. In this method, pairs of any
two regions within a picture are set beforehand, and a
difference between the features of the two regions of a
pair is obtained as a feature vector. In this embodiment,
respective pairs of regions are indicated as P1, P2,
P3, ..., and a feature determined from the nth pair is in-
dicated as Vn. Pairs of regions may take various combi-
nations of shapes and positions of regions, as shown in
the figure. Also, various methods can be used for calcu-
lating the feature Vn from the pair Pn. For example, there
is a method in which an average value of luminance is
calculated in each of a shaded region and a reticulated
region of a pair, and a value of the feature Vn is deter-
mined from the magnitude relation thereof. Specifically,
an average luminance obtained within a reticulated re-
gion is subtracted from an average luminance obtained
within a shaded region to calculate a difference, and if
the difference is positive, Vn = 1, while if the difference
is negative, Vn= -1. It is also possible that if the absolute
value of the difference is smaller than a threshold, Vn is
zero, so that the feature Vn is indicated by a ternary val-
ues. Hereinafter, it is assumed that Vn takes a ternary
value
[0206] The visual feature extraction unit. 120 in Fig, 1
performs the above-described processing on the N piec-
es of pairs, to thereby obtain feature vectors Vn in N
dimensions. The video edge detection unit 100 performs
Hough transform on each picture, to detect horizontal or
vertical lines chose to the edge of the video. Then, the
video edge detection unit 100 measures continuity be-
tween the pictures, and if they continue for the number
of pictures which is larger than a threshold, detects them
as boundaries of black bar regions or L-shapcd regions,
and outputs edge information. The position-corrected
visual feature extraction unit 130 regards the region ex-
cluding the edge region as the entire screen to perform

the same processing as that performed by the visual fea-
ture extraction unit 120 to thereby obtain feature vectors
V’n of the N dimensions. The feature combining unit 140
or 240 combines the feature vectors Vn and V’n of the N
dimensions obtained for each picture to generate a video
descriptor.
[0207] With respect to the feature vector Vn, the en-
coding unit 320 performs encoding. As each dimension
takes a ternary value, if they are combined or 5 dimen-
sions, the state is 35 = 243, which can be represented in
one byte. As such they are represented for each 5 di-
mensions, the value of which is represented as N/5 byte,
and encoded.
[0208] If the feature combining unit 140 calculates a
feature difference value, a difference value Dn between
the features of each dimension is calculated by the equa-
tion 

and the difference value Dn is encoded. As the value of
the feature takes a ternary value, the value taken as Dn
is a ternary value, although it depends on Vn. As such if
Vn = 1, Dn = 0, -1, or -2, if Vn = 0, Dn = 1, 0, or -1, if Vn
= -1, Dn = 2, 1, or 0. The feature difference value encoding
unit 340 learns occurrence frequency of Dn for each of
the values of Vn =1, 0 and -1 in advance, and performs
entropy coding based on the result.
[0209] If difference indexes are determined as in the
case of Fig. 7, it is possible to consider to what degree
the region used for calculating Vn moves due to insertion
of black bar regions or an L-shaped region. A region at
the center of the screen does not move largely even if
black bar regions are inserted. On the other hand, a re-
gion in the surrounding area of the image shirts largely.
As such if the region used for calculating Vn is close to
the center of the screen, the correlation between Vn and
V’n is large, while if the region used for calculating Vn is
close to the surrounding area, the correlation is lower.
Accordingly, for dimensions in which Vn is calculated
from regions at the center of the screen, it is possible to
encode Dn, and for other dimensions, it is possible to
encode Vn. As described above, dimensions for which
difference encoding should be performed can be ob-
tained from the geometric characteristics, and difference
encoding indexes can be determined. Of course, it is pos-
sible to determine difference encoding indexes from a
degree of correlation between Vn and V’n by learning it
with respect to images,
[0210] For other cases, it is possible to construct video
descriptor generation devices with respect to the above-
described features by applying the above-described
methods.
[0211]  while the invention has been described with
reference to the embodiments thereof, the invention is
not limited to these example. It will be understood by
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those skilled in the art that various changes in form and
details may be made therein without departing from the
scope of the present invention. Further, the video de-
scriptor generation device and the moving image match-
ing device of the present invention are adapted such that
the functions thereof can be realized by computers nd
programs, as well as hardware, Such a program is pro-
vided in the form of being written on a computer readable
recording medium such as a magnetic disk, a semicon-
ductor memory, or the like, is read by a computer when
the computer is started for example, and controls oper-
ation of the computer, to thereby allow the computer to
function as the video descriptor generation device and
the moving image matching device of the above-de-
scribed embodiments.
[0212] This application is based upon and claims the
benefit of priority from Japanese patent application No,
2009-12812, filed on January 23, 2009, the disclosure of
which is incorporated herein in its entirety by reference.

INDUSTRIAL APPLICABILITY

[0213] The present invention is applicable to retrieval
of similar or identical videos from various videos with high
accuracy. In particular, regarding retrieval of the same
segments of videos, the present invention is applicable
to identification of illegally copied moving images distrib-
uted on the networks and identification of commercials
distributed on actual airwaves,

Claims

1. A video descriptor generation device, comprising:

a first extraction unit that extracts a first feature
for each picture which is a frame or a field of a
video;
a second extraction unit that extracts a second
feature from a region defined by an edge of an
image included in the video; and
a feature combining unit that combines the first
feature and the second feature to generate a
video descriptor,

2. The video descriptor generation device, according
to Claim 1, wherein
the first feature extracted by the first extraction unit
and the second feature extracted by the second ex-
traction unit are features of a same type.

3. The video descriptor generation device, according
to Claim 1 or 2, wherein
the edge of the image is an edge of an image defined
by at least one of addition of a Mack bar region, ad-
dition of an L-shape region, and an image display
within the image.

4. The video descriptor generation device, according
to any of Claims 1 to 3, wherein
the feature combining unit includes:

a first encoding unit that encodes the first feature
to generate a first feature code sequence;
a second encoding unit that encodes the second
feature to generate a second feature code se-
quence; and
a code sequence multiplexing unit that com-
bines the first feature code sequence and the
second feature code sequence to generate the
video descriptor.

5. The video descriptor generation device, according
to Claim 4, wherein the code sequence multiplexing
unit integrates the first feature code sequence and
the second feature code sequence in a separable
manner to generate the video descriptor.

6. The video descriptor generation devices according
to Claim 5, wherein
the code sequence multiplexing unit interleaves the
first feature code sequence and the second feature
code sequence in picture units to generate the video
descriptor,

7. The video descriptor generation device, according
to any of Claims 1 to 3, therein
the feature combining unit includes:

a first feature encoding unit that encodes the
first feature to generate a first feature code se-
quence;
a subtraction unit that subtracts the first feature
from the second feature to calculate a feature
difference value;
a feature difference encoding unit that encodes
the feature difference value to generate a fea-
ture difference value code sequence; and
a code sequence multiplexing unit that multi-
plexes the first feature code sequence and the
feature difference value code sequence to gen-
erate the video descriptor.

8. The video descriptor generation device, according
to any of Claims 1 to 3, wherein
the feature combining unit includes:

a first feature encoding unit that encodes the
first feature to generate a first feature code se-
quence;
a second feature encoding unit that encodes the
second feature to generate a second feature
code sequence;
a subtraction unit that subtracts the first feature
from the second feature to calculate a feature
difference value;
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a feature difference encoding unit that encodes
the feature difference value to venerate a feature
difference value code sequence;
a code selection unit that compares code quan-
tifies of the feature difference value code se-
quence and the second feature code sequence,
selects one of the code sequences having a
smaller code quantity to generate a third feature
code sequence, and outputs mode information
indicating which of the code sequences is se-
lected; and
a code sequence multiplexing unit that multi-
plexes the third feature code sequence and the
mode information, output from the code selec-
tion unit, and the first feature code sequence to
generate the video descriptor.

9. The video descriptor generation devices according
to any of Claims 1 to 8, wherein
the feature combining unit further includes edge in-
formation describing a position of the edge of the
image in the video descriptor.

10. The video descriptor generation device, according
to Claim 9, wherein
the edge information includes information regarding
a distance from an edge of the image.

11. The video descriptor generation device, according
to any of Claim 9 or 10, wherein
the feature combining unit further combines the first
feature and the second feature by controlling a com-
bining method with use of the edge information to
generate the video descriptor.

12. The video descriptor generation device, according
to Claim 11, whereon
the feature combining unit includes:

a first feature encoding unit that encodes the
first feature to generate a first feature code se-
quence;
a subtraction unit that subtracts the first feature
from the second feature to calculate a feature
difference value;
a feature difference encoding unit that encodes
the feature difference value by controlling a pa-
rameter used in feature difference encoding
based on the edge information to generate a fea-
ture difference value code sequence; and
a code sequence multiplexing unit that multi-
plexes the first feature code sequence, the fea-
ture difference value code sequence, and the
edge information, to generate the video descrip-
tor.

13. The video descriptor generation device, according
to Claim 11, wherein

the feature combining unit includes:

a difference encoding index determination unit
that determines, from the edge information, an
index of an element to which difference encod-
ing is applied among elements of a feature vec-
tor, as difference encoding index information,
a first feature encoding unit that encodes the
first feature to generate a first feature code se-
quence;
a subtraction unit that subtracts the first feature
from the second feature to calculate a feature
difference value;
a feature difference encoding unit that applies
difference encoding to the element of the index,
designated in the difference encoding index in-
formation, of the feature difference value to gen-
erate a feature difference value code sequence;
a second feature encoding unit that encodes an
element of an index, not designated in the dif-
ference encoding index information, of the sec-
ond feature to generate a second feature code
sequence; and
a code sequence multiplexing unit that multi-
plexes one of the edge information and the dif-
ference encoding index, the first feature code
sequence, the feature difference code se-
quence, and the second feature code sequence,
to generate the video
descriptor.

14. The video descriptor generation device, according
to Claim 11, wherein
the feature combining unit includes:

a difference encoding index determination unit
that determines, from the edge information, an
index of an element to which difference encod-
ing is applied, among elements of a feature vec-
tor, as difference encoding index information,
a first feature encoding unit that encodes the
first feature to generate a first feature code se-
quence;
a second feature encoding unit that encodes the
second feature to generate a second feature
code sequence;
a subtraction unit that subtracts the first feature
from the second feature to calculate a feature
difference value;
a feature difference encoding unit that applies
difference encoding to the element of the index,
designated in the difference encoding index in-
formation, of the feature difference value to gen-
erate a feature difference value code sequence;
a code selection unit that, of the second feature
code sequence, with respect to the element of
the index designated in the difference encoding
index information, compares a code quantity of
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the element with a code quantity of the feature
difference value code sequence and selects one
of them having a smaller code quantity as a third
feature code sequence; while with respect to an
element of an index not designated in the differ-
ence encoding index information, directly using
the second feature code sequence as the third
feature code sequence, and further outputs
mode information indicating which of them is se-
lected; and
a code sequence multiplexing unit that multi-
plexes one of the edge information and the dif-
ference encoding index, the third feature code
sequence and the mode information output from
the code selection unit, and the first feature code
sequence, to generate the video descriptor.

15. The video descriptor generation device, according
to Claim 13 or 14, wherein
the feature difference encoding unit further encodes
the feature difference value by controlling a param-
eter used in the difference encoding with use of the
edge information.

16. The video descriptor generation device, according
to any of Claims 1 to 15,
wherein
the first extraction unit and the second extraction unit
generate the feature based on a difference value be-
tween region feature extracted from a pair of two
sub-regions of a plurality of pairs of sub-regions in
an image region.

17. The video descriptor generation device, according
to Claim 16, wherein
the plurality of pairs of sub-regions include at least
one pair of sub-regions in which both a combination
of shapes of two sub-regions of the pair and a relative
position between the two sub-regions of the pair dif-
fer from those of at least one of other pairs of sub-
regions.

18. The video descriptor generation device, according
to Claim 16 or 17, wherein
the first extraction unit and the second extraction unit
extract region features from both two sub-regions of
a pair for each pair of sub-regions, calculate a feature
element with use of both region features for the each
pair of sub-regions, and determine a set of the fea-
ture elements to be the feature.

19. The video descriptor generation device, according
to Claim 18, wherein
the first extraction unit and the second extraction unit
quantize a difference value between the both region
features for each pair of sub-regions to calculate the
feature element corresponding to the pair of sub-
regions.

20. The video descriptor generation device, according
to Claim 19, wherein
when quantization is performed, a value is quantized
into a ternary value to calculate the feature element,
and quantization is performer such that five obtained
feature elements are combined and represented in
1 byte to generate the feature.

21. The video descriptor generation device, according
to any of Claims 16 to 20,
wherein
the first extraction unit and the second extraction unit
extract an average luminance of each of the sub-
regions as a region feature of the sub-region.

22. A moving image matching device for performing
matching between a first video descriptor of a first
video and a second video descriptor of a second
video, the device comprising:

a first feature reproduction unit that reproduces,
from the first video descriptor, a first feature of
the first video extracted for each picture which
is a frame or a field of the first video, and a sec-
ond feature of the first video extracted from a
region defined by an edge of an image included
in the first video;
a second feature reproduction unit that repro-
duces, from the second video descriptor, a first
feature of the second video extracted for each
picture which is a frame or a field of the second
video, and a second feature of the second video
extracted from a region defined by an edge of
an image included in the second video;
a first feature matching unit that performs match-
ing between the first feature of the first video and
the first feature of the second video to calculate
a first matching score;
a second feature matching unit that performs
matching between the first feature of the first
video and the second feature of the second vid-
eo to calculate a second matching score;
a third feature matching unit that performs
matching between the second feature of the first
video and the first feature of the second video
to calculate a third matching score;
a fourth feature matching unit that performs
matching between the second feature of the first
video and the second feature of the second vid-
eo to calculate a fourth matching score; and
a selection unit that compares the first to fourth
matching scores to select a best matching score.

23. The moving image matching device, according to
Claim 22, wherein the first feature reproduction unit
and the second feature reproduction unit include:

a code sequence demultiplexing unit that demul-
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tiplexes the first video descriptor or the second
video descriptor to generate a first feature code
sequence obtained by encoding the first feature
of the first video or the second video extracted
for each picture which is a frame or a field of the
first video or the second video, and a second
feature code sequence obtained by encoding
the second feature of the first video or the sec-
ond video extracted from the region defined by
the edge of the image included in the first video
or the second video;
a first decoding unit that decodes the first feature
code sequence to reproduce the first feature of
the first video or the second video; and
a second decoding unit that decodes the second
feature code sequence to reproduce the second
feature of the first video or the second video.

24. The moving image matching device, according to
Claim 22, therein the first feature reproduction unit
and the second feature reproduction unit include:

a code sequence demultiplexing unit that demul-
tiplexes the first video descriptor or the second
video descriptor to generate a first feature code
sequence obtained by encoding the first feature
of the first video or the second video extracted
for each picture which is a frame or a field of the
first video or the second video, and a feature
difference value code sequence obtained by en-
coding a feature difference value calculated by
subtracting the first feature of the first video or
the second video from the second feature of the
first video or the second video extracted from
the region defined by the edge of the image in-
cluded in the first video or the second video;
a first decoding unit that decodes the first feature
code sequence to reproduce the first feature of
the first video or the second video;
a feature difference decoding unit that decodes
the feature difference value code sequence to
reproduce the feature difference value; and
an addition unit that adds the first feature to the
feature difference value to calculate the second
feature of the first video or the second video.

25. The moving image matching device, according to
Claim 24, wherein
the code sequence demultiplexing unit also demul-
tiplexes the edge information, and the feature differ-
ence decoding unit decodes the feature difference
value code sequence based on the edge information
to reproduce the feature difference value.

26. The moving image matching device, according to
Claim 22, therein
the first feature reproduction unit and the second fea-
ture reproduction unit include:

a code sequence demultiplexing unit that demul-
tiplexes the first video descriptor or the second
video descriptor to generate:

a first feature code sequence obtained by
encoding the first feature of the first video
or the second video extracted for each pic-
ture which is a frame or a field of the first
video or the second video;
a third feature code sequence including
one, having a smaller code quantity, of a
second feature code sequence obtained by
encoding the second feature of the first vid-
eo or the second video extracted from the
region defined by the edge of the image in-
cluded in the first video or the second video
and a feature difference value code se-
quence obtained by encoding a feature dif-
ference value calculated by subtracting the
first feature of the first video or the second
video from the second feature; and
mode information indicating whether the
feature included in the third feature

code sequence is the feature difference value
or the second feature;
a first decoding unit that decodes the first feature
code sequence to reproduce the first feature of
the first video or the second video;
a first switching unit that receives the third fea-
ture code sequence, and switches an output
destination of the third feature code sequence
based on the mode information; a feature differ-
ence decoding unit that decodes the third fea-
ture code sequence output from the first switch-
ing unit to reproduce the feature difference val-
ue;
a second decoding unit that decodes the third
feature code sequence output from the first
switching unit to reproduce the second feature;
an addition unit that adds the first feature to the
feature difference value to calculate the second
feature; and
a second switching unit that combines the sec-
ond feature output from the addition unit and the
second feature output from the second decoding
unit while performing switching according to the
mode information, and outputs the second fea-
ture of the first video or the second video.

27. The moving image matching device, according to
Claim 22, wherein
the first feature reproduction unit and the second fea-
ture reproduction unit include:

a code sequence demultiplexing unit that demul-
tiplexes the first video descriptor or the second
video descriptor, and outputs:
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one of the edge information and a difference
encoding index which is information deter-
mined from the edge information and indi-
cates an index of an element to which dif-
ference encoding is applied among respec-
tive elements of a feature vector;
a first feature code sequence obtained by
encoding the first feature of the first video
or the second video extracted for each pic-
ture which is a frame or a field of the first
video or the second video; and
a third feature code sequence including
one, determined by the edge information or
the difference encoding index information,
of a second feature code sequence ob-
tained by encoding the second feature of
the first video or the second video extracted
from a region defined by an edge of an im-
age included in the first video or the second
video, and a feature difference value code
sequence obtained by encoding a feature
difference value calculated by subtracting
the first feature of the first video or the sec-
ond video extracted for each picture which
is a frame or a field of the first video or the
second video from the second feature;

a difference encoding index determination unit
that determines, if the code sequence demulti-
plexing unit outputs the edge information, an in-
dex of an element to which difference encoding
is applied among the respective elements of the
feature vector from the edge information, and
outputs it as the difference encoding index in-
formation;
a first decoding unit that decodes the first feature
code sequence to reproduce the first feature of
the first video or the second video;
a first switching unit that receives the third fea-
ture code sequence and switches an output des-
tination of the third feature code sequence
based on the difference index information;
a feature difference decoding unit that decodes
the third feature code sequence output from the
first switching unit to reproduce the feature dif-
ference value;
a second decoding unit that decodes the third
feature code sequence output from the first
switching unit to reproduce the second feature;
an addition unit that adds the first feature to the
feature difference value to calculate the second
feature; and
a second switching unit that combines the sec-
ond feature output from the addition unit and the
second feature output from the second decoding
unit while performing switching according to the
difference encoding index information, and out-
puts the second feature of the first video or the

second video.

28. The moving image matching device, according to
Claim 22, wherein the first feature reproduction unit
and the second feature reproduction unit include:

a code sequence demultiplexing unit that demul-
tiplexes the first video descriptor or the second
video descriptor, and outputs:

one of the edge information and a difference
encoding index which is information deter-
mined from the edge information and indi-
cates an index of an element to which dif-
ference encoding is applied among respec-
tive elements of a feature vector;
a first feature code sequence obtained by
encoding the first feature of the first video
or the second video extracted for each pic-
ture which is a frame or a field of the first
video or the second video;
a third feature code sequence including, of
a second feature code sequence and a fea-
ture difference code sequence, the second
feature code sequence for an element of an
index which is not designated in the differ-
ence encoding index information, while in-
cluding one of the second feature code se-
quence and the feature difference code se-
quence having a smaller code quantity for
the element of the index designated in the
difference encoding index information, the
second feature code sequence being ob-
tained by encoding the second feature of
the first video or the second vide extracted
from a region where a video actually exists
within a picture of the first video or the sec-
ond video defined by using the edge infor-
mation indicating an edge of the image de-
tected from the first video or the second vid-
eo, and the feature difference code se-
quence being obtained by encoding a fea-
ture difference value calculated by subtract-
ing the first feature of the first video or the
second video from the second feature; and
mode information indicating whether the
second feature code sequence or the fea-
ture difference code sequence is included
for the element of the index designated in
the difference encoding index information;

a difference encoding index determination unit
that determines if the code sequence demulti-
plexing unit outputs the edge information, an in-
dex of an element to which difference encoding
is applied among the respective elements of the
feature vector from the edge information, and
outputs it as the difference encoding index in-
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formation;
a first decoding unit that decodes the first feature
code sequence to reproduce the first feature of
the first video or the second video;
a first switching unit that receives the third fea-
ture code sequence and switches an output des-
tination of the third feature code sequence
based on the difference encoding index infor-
mation and the mode information;
a feature difference decoding unit that decodes
the third feature code sequence output from the
first switching unit to reproduce the feature dif-
ference value;
a second decoding unit that decodes the third
feature code sequence output from the first
switching unit to reproduce the second feature;
an addition unit that adds the first feature to the
feature difference value to calculate the second
feature; and
a second switching unit that combines the sec-
ond feature output from the addition unit and the
second feature output from the second decoding
unit while performing switching according to the
difference index information and the mode infor-
mation, and outputs the second feature of the
first video or the second video.

29. The moving image matching device, according to
Claim 27 or 28, wherein
the feature difference decoding unit decodes the fea-
ture difference value code sequence based on the
edge information to reproduce the feature difference
value.

30. A video descriptor generation method, comprising:

extracting a first feature for each picture which
is a frame or a field of a video;
extracting a second feature from a region de-
fined by an edge of an image included in the
video; and
combining the first feature and the second fea-
ture to generate a video descriptor.

31. The video descriptor generation method, according
to Claim 30, wherein
the first feature and the second feature are features
of a same type.

32. The video descriptor generation method, according
to Claim 30 or 31, wherein
the edge of the image is an edge of an image defined
by at least one of addition of a black bar region, ad-
dition of an L-shape region, and an image display
within the image.

33. The video descriptor generation method, according
to any of Claims 30 to 32, wherein the generating

the video descriptor includes:

encoding the first feature to generate a first fea-
ture code sequence;
encoding the second feature to generate a sec-
ond feature code sequence; and
combining the first feature code sequence and
the second feature code sequence to generate
the video descriptor.

34. The video descriptor generation method, according
to Claim 33, wherein
the video descriptor is generated by integrating the
first feature code sequence and the second feature
code sequence in a separable manner.

35. The video descriptor generation method, according
to Claim 34, wherein
the video descriptor is generated by interleaving the
first feature code sequence and the second feature
code sequence in picture units.

36. The video descriptor generation method, according
to any of Claims 30 to 32, wherein the generating
the video descriptor includes:

encoding the first feature to generate a first fea-
ture code sequence;
subtracting the first feature from the second fea-
ture to calculate a feature difference value;
encoding the feature difference value to gener-
ate a feature difference value code sequence;
and
multiplexing the first feature code sequence and
the feature difference value code sequence to
generate the video descriptor,

37. The video descriptor generation method, according
to any of Claims 30 to 32, wherein the generating
the video descriptor includes:

encoding the first feature to generate a first fea-
ture code sequence;
encoding the second feature to generate a sec-
ond feature code sequence;
subtracting the first feature from the second fea-
ture to calculate a feature difference value;
encoding the feature difference value to gener-
ate a feature difference value code sequence;
comparing code quantities of the feature differ-
ence value code sequence and the second fea-
ture code sequence, selecting one of the code
sequences having a smaller code quantity to
generate a third feature code sequence, and
outputting mode information indicating which of
the code sequences is selected; and
multiplexing the third feature code sequence
and the mode information, and the first feature
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code sequence, to generate the video descrip-
tor.

38. The video descriptor generation method, according
to any of Claims 30 to 37, wherein edge information
describing a position of the edge of the image is in-
cluded in the video descriptor.

39. The video descriptor generation method, according
to Claim 38, wherein
the edge information includes information regarding
a distance from an edge of the image.

40. The video descriptor veneration method, according
to any of Claim 38 or 39, wherein the generating the
video descriptor further includes:

combining the first feature and the second fea-
ture by controlling a combining method with use
of the edge information to generate the video
descriptor.

41. The video descriptor generation method, according
to Claim 40, wherein the generating the video de-
scriptor includes;
encoding the first feature to generate a first feature
code sequence;
subtracting the first feature from the second feature
to calculate a feature difference value;
encoding the feature difference value by controlling
a parameter used in feature difference encoding
based on the edge information to generate a feature
difference value code sequence;and
multiplexing the first feature code sequence, the fea-
ture difference value code sequence, and the edge
information, to generate the video descriptor.

42. The video descriptor generation method, according
to Claim 40, wherein the generating the video de-
scriptor includes:

determining, from the edge information, an in-
dex of an element to which difference encoding
is applied among elements of a feature vector,
as difference encoding index information,
encoding the first feature to generate a first fea-
ture code sequence;
subtracting the first feature from the second fea-
ture to calculate a feature difference value;
applying difference encoding to the element of
the index, designated in the difference encoding
index information, of the feature difference value
to generate a feature difference value code se-
quence;
encoding an element of an index, not designated
in the difference encoding index information, of
the second feature to generate a second feature
code sequence; and

multiplexing one of the edge information and the
difference encoding index, the first feature code
sequence, the feature difference value code se-
quence, and the second feature code sequence,
to generate the video descriptor.

43. The video descriptor generation method, according
to Claim 40, wherein
the generation of the video descriptor includes:

determining, from the edge information, an in-
dex of an element to which difference encoding
is applied among elements of a feature vector,
as difference encoding index information,
encoding the first feature to generate a first fea-
ture code sequence;
encoding the second feature to generate a sec-
ond feature code sequence;
subtracting the first feature from the second fea-
ture to calculate a feature difference value;
applying difference encoding to the element of
the index, designated in the difference encoding
index information, of the feature difference value
to generate a feature difference value code se-
quence;
of the second feature code sequence, with re-
spect to the element of the index designated in
the difference encoding index information, com-
paring a code quantity of the element with a code
quantity of the feature difference value code se-
quence and selects one of them having a smaller
code quantity as a third feature code sequence;
while with respect to an element of an index not
designated in the difference encoding index in-
formation, directly using the second feature
code sequence as the third feature code se-
quence, and further outputting mode
information indicating which of them is selected;
and
multiplexing one of the edge information and the
difference encoding index, the third feature code
sequence and the mode information, and the
first feature code sequence, to generate the vid-
eo descriptor.

44. The video descriptor generation method, according
to Claim 42 or 43, wherein
the generating the feature difference value code se-
quence further includes encoding the feature differ-
ence value by controlling a parameter used in the
difference encoding with use of the edge information.

45. The video descriptor generation method, according
to any of Claims 30 to 44,
wherein
the extracting the first feature and the second feature
includes generating the feature based on a differ-
ence value between region features extracted from
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a pair of two sub-regions of a plurality of pairs of sub-
regions in an image region.

46. The video descriptor generation method, according
to Claim 45, wherein
the plurality of pairs of sub-regions include at least
one pair of sub-regions in which both a combination
of shapes of two sub-regions of the pair and a relative
position between the two sub-regions of the pair dif-
fer from those of at least one of other pairs of sub-
regions.

47. The video descriptor generation method, according
to Claim 45 or 46, wherein
the extracting the first feature and the second feature
includes extracting region features from both two
sub-regions of a pair for each pair of sub-regions,
calculating a feature clement with use of both region
features for the each pair of sub-regions, and deter-
mining a set of the feature elements to be the feature.

48. The video descriptor generation method, according
to Claim 47, wherein
the extracting the first feature and the second feature
includes quantizing a difference value between the
both region features for each pair of sub-regions to
calculate the feature element corresponding to the
pair of sub-regions.

49. The video descriptor generation method, according
to Claim 48, wherein
the quantizing includes quantizing a value into a ter-
nary value to calculate the feature element, and
quantizing such that five obtained feature elements
are combined and represented in 1 byte to generate
the feature.

50. The video descriptor generation method, according
to any of Claims 45 to 49,
wherein
the extracting the first feature and the second feature
includes extracting an average luminance of each of
the sub-regions as a region feature of the sub-region.

51. A moving image matching method, comprising:

reproducing, from a first video descriptor, a first
feature of a first video extracted for each picture
which is a frame or a field of the first video, and
a second feature of the first video extracted from
a region defined by an edge of an image included
in the first video;
reproducing, from a second video descriptor, a
first feature of a second video extracted for each
picture which is a frame or a field of the second
video, and a second feature of the second video
extracted from a region defined by an edge of
an image included in the second video;

performing matching between the first feature
of the first video and the first feature of the sec-
ond video to calculate a first matching score;
performing matching between the first feature
of the first video and the second feature of the
second video to calculate a second matching
score;
performing matching between the second, fea-
ture of the first video and the first feature of the
second video to calculate a third matching score;
performing matching between the second fea-
ture of the first video and the second feature of
the second video to calculate a fourth matching
score; and
comparing the first to fourth matching scores to
select a best matching score.

52. The moving image matching method, according to
Claim 51, wherein the reproducing the first feature
and the second feature of the first video and the sec-
ond video includes:

demultiplexing the first video descriptor or the
second video descriptor to generate a first fea-
ture code sequence obtained by encoding the
first feature of the first video or the second video
extracted for each picture which is a frame or a
field of the first video or the second video, and
a second feature code sequence obtained by
encoding the second feature of the first video or
the second video extracted from the region de-
fined by the edge of the image included in the
first video or the second video;
decoding the first feature code sequence to re-
produce the first feature of the first video or the
second video; and
decoding the second feature code sequence to
reproduce the second feature of the first video
or the second video.

53. the moving image matching method, according to
Claim 51, wherein the reproducing the first feature
and the second feature of the first video and the sec-
ond video includes:

demultiplexing the first video descriptor or the
second video descriptor to generate a first fea-
ture code sequence obtained by encoding the
first feature of the first video or the second video
extracted for each picture which is a frame or a
field of the first video or the second video, and
a feature difference value code sequence ob-
tained by encoding a feature difference value
calculated by subtracting the first feature of the
first video or the second video from the second
feature of the first video or the second video ex-
tracted from the region defined by the edge of
the image included in the first video or the sec-
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ond video;
decoding the first feature code sequence to re-
produce the first feature of the first video or the
second video;
decoding the feature difference value code se-
quence to reproduce the feature difference val-
ue; and
adding the first feature to the feature difference
value to calculate the second feature of the first
video or the second video.

54. The moving image matching method, according to
Claim 53, wherein
the demultiplexing includes demultiplexing the edge
information, and
the decoding the second feature code sequence in-
cludes decoding the feature difference values code
sequence based on the edge information to repro-
duce the feature difference value.

55. The moving image matching method, according to
Claim 51, wherein the reproducing the first feature
and the second feature of the first video and the sec-
ond video includes:

demultiplexing the first video descriptor or the
second video descriptor to generate:

a first feature code sequence obtained by
encoding the first feature of the first video
or the second video extracted for each pic-
ture which is a frame or a field of the first
video or the second video;
a third feature code sequence including
one, having a smaller code quantity, of a
second feature code sequence obtained by
encoding the second feature of the first vid-
eo or the second video extracted from the
region defined by the edge of the image in-
cluded in the first video or the second video
and a feature difference value code se-
quence obtained by encoding a feature dif-
ference value calculated by subtracting the
first feature of the first video or the second
video from the second feature; and
mode information indicating whether the
feature included in the third feature code se-
quence is the feature difference value or the
second feature;

decoding the first feature code sequence to re-
produce the first feature of the first video or the
second video;
receiving the third feature code sequence, and
switching an output destination of the third fea-
ture code sequence based on the mode infor-
mation;
decoding the output third feature code sequence

to reproduce the feature difference value;
decoding the output third feature code sequence
to reproduce the second feature;
adding the first feature to the feature difference
value to calculate the second feature; and
combining the second feature reproduced by
decoding the third feature code sequence and
the second feature calculated by adding the first
feature to the feature difference value while per-
forming switching according to the mode infor-
mation, and outputting the second feature of the
first video or the second video,

56. The moving image matching method, according to
Claim 51, wherein the reproducing the first feature
and the second feature of the first video and the sec-
ond vide includes:

demultiplexing the first video descriptor or the
second video descriptor, and outputting:

one of the edge information and a difference
encoding index which is information deter-
mined from the edge information and indi-
cates an index of an element to which dif-
ference encoding is applied among respec-
tive elements of a feature vector;
a first feature cods sequence obtained by
encoding the first feature of the first video
or the second video extracted for each pic-
ture which is a frame or a field of the first
video or the second video; and
a third feature code sequence including
one, determined by the edge information or
the difference encoding index information,
of a second feature code sequence ob-
tained by encoding the second feature of
the first video or the second video extracted
from a region defined by an edge of an im-
age included in the first video or the second
video, and a feature difference value code
sequence obtained by encoding a feature
difference value calculated by subtracting
the first feature of the first video or the sec-
ond video extracted for each picture which
is a frame or a field of the first video or the
second video from the second feature;

if the edge information is output, determining an
index of an element to which difference encod-
ing is applied among the respective elements of
the feature vector from the edge information,
and outputting it as the difference encoding in-
dex information;
decoding the first feature code sequence to re-
produce the first feature of the first vide or the
second video;
receiving the third feature code sequence and
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switching an output destination of the third fea-
ture code sequence based on the difference in-
dex information;
decoding the output third feature code sequence
to reproduce the feature difference value;
decoding the output third feature code sequence
to reproduce the second feature;
adding the first feature to the feature difference
value to calculate the second feature; and
combining the second feature reproduced by
decoding the third feature code sequence and
the second feature calculated by adding the first
feature to the feature difference value while per-
forming switching according to the difference
encoding index information, and outputting the
second feature of the first video or the second
video.

57. The moving image matching method, according to
Claim 51, wherein
the reproducing the first feature and the second fea-
ture of the first video and the second video includes:

demultiplexing the first video descriptor or the
second video descriptor, and outputting:

one of the edge information and a difference
encoding index which is information deter-
mined from the edge information and indi-
cates an index of an element to which dif-
ference encoding is applied among respec-
tive elements of a feature vector;
a first feature code sequence obtained by
encoding the first feature of the first video
or the second video extracted for each pic-
ture which is a frame or a field of the first
video or the second video;
a third feature code sequence including, of
a second feature code sequence and a fea-
ture difference code sequence, the second
feature code sequence for an element of an
index which is not designated in the differ-
ence encoding index information, while in-
cluding one of the second feature code se-
quence and the feature difference code se-
quence having a smaller code quantity for
the element of the index designated in the
difference encoding index information, the
second feature code sequence being ob-
tained by encoding the second feature of
the first video or the second video extracted
from a region where a video actually exists
within a picture of the first vide or the second
video defined by using the edge information
indicating an edge of the image detected
from the first video or the second video, and
the feature difference code sequence being
obtained by encoding a feature difference

value calculated by subtracting the first fea-
ture of the first video or the second video
from the second feature; and
mode information indicating whether the
second feature code sequence or the fea-
ture difference cods sequence is induced
for the clement of the index designated in
the difference encoding index information;

if the edge information is output, determining an
index of an element to which difference encod-
ing is applied among the respective elements of
the feature vector from the edge information,
and outputting it as the difference encoding in-
dex information;
decoding the first feature code sequence to re-
produce the first feature of the first video or the
second video;
receiving the third feature code sequence and
switching an output destination of the third fea-
ture code sequence based on the difference en-
coding index information and the mode informa-
tion;
decoding the output third feature code sequence
to reproduce the feature difference value;
decoding the output third feature code sequence
to reproduce the second feature;
adding the first feature to the feature difference
value to calculate the second feature; and
combining the second feature reproduced by
decoding the third feature code sequence and
the second feature calculated by adding the first
feature to the feature difference value while per-
forming switching according to the difference in-
dex information and the mode information, and
outputting the second feature of the first video
or the second video.

58. The moving image matching method, according to
Claim 56 or 57, wherein the reproducing the feature
difference value by decoding the third feature code
sequence includes decoding the feature difference
value code sequence based on the edge information
to reproduce the feature difference value.

59. A program for causing a computer to function as;
a first extraction unit that extracts a first feature for
each picture which is a frame or a field of a video;
a second extraction unit that extracts a second fea-
ture from a region defined by an edge of an image
included in the video; and
a feature combining unit that combines the first fea-
ture and the second feature to generate a video de-
scriptor.

60. A retrieval device for performing retrieval using a vid-
eo descriptor generated by the video descriptor gen-
eration device according to any of Claims 1 to 21.
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61. An identification device for performing identification
using a video descriptor generated by the video de-
scriptor generation device according to any of Claims
1 to 21.

62. A retrieval method for performing retrieval using a
video descriptor generated by the video descriptor
generation method according to any of Claims 30 to
50.

63. An identification method for performing identification
using a video descriptor generated by the video de-
scriptor generation method according to any of
Claims 30 to 50.
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