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(57) ABSTRACT 

Provided is a moving image processing apparatus including a 
cut transition detection unit configured to detect inter-cut 
transition from a moving image including a plurality of cuts; 
a cut pair specifying unit configured to specify cut pairs 
repeated as a series of different cuts based on a feature amount 
of each cut; and a cut structure image generation unit config 
ured to generate a cut structure image including a represen 
tative image of each cut arranged in an order of the cut 
transition and indicating a boundary between the cut pairs. 

  



Patent Application Publication Feb. 16, 2012 Sheet 1 of 15 US 2012/0039584A1 

v- \\\\\\ \\\\\\ \ \ \g\ \ N 

C Ct. 2 ...C PAR 
{ ":C 2 - CU PAR 

| -- - - - - - - - - - - 

  

  

  

  



US 2012/0039584 A1 Feb. 16, 2012 Sheet 2 of 15 Patent Application Publication 

----------------------+-------------------------------- 
*&-------------------------------------------------- 3{,}\#}\\ :}}}? }?}{No.}} S \,{}{} 

| ?????${}}:${ 

  

  

  

  



Patent Application Publication Feb. 16, 2012 Sheet 3 of 15 US 2012/0039584A1 

... 
ACOR iOWNG MAGE ~-S 

AA vP 
aalaamahaua-a-a-a-a-haw's ss- ------makvavars-------- 

DETECT C. RANSiTION |- S3 
umula sana 

armusser-rrhwar-r-rrrrr - - 
ri- aaaaaans serers---- 

CUT PARSPECIFYING 
PROCESS |- 

EXTRACTREPRESENTATIVE is, MAGE Oi EAC CT rs 
w 

GENERATE cut 
STRUCTURE IMAGEC saxxx 

-- S - 
mix: www. 

  

  

  



US 2012/0039584 A1 Feb. 16, 2012 Sheet 4 of 15 Patent Application Publication 

_----- 

  

  



Patent Application Publication 

ENT AitzATION ROCESS 
N:MBER: {:2; CF GROUPS 
AiR 8): 

ASSGS, ROES C ; Avi 2 () 
CUS AN 2 
ASSG8 (SR); 

Feb. 16, 2012 Sheet 5 of 15 US 2012/0039584A1 

retiri-y-M 
CAiiATFEASEAkQNS --S53 S: ANS S23F OUTS 1 Ai 

SA, 
C (3RORS 2 

store F. 
AS FEASUR MOUN'S 

ERE 
S835 & CJ: --- -- 

Yai O in SIMILAR OFEATURE 
g sAMOUNTS 

WHicks SiiLAiTY O 
SJSSECUENicu 

- SROUF :) CF 

- 

.." 

-15As ONE OF FEATUREs no < AMCUNSS TO Sri OF CUT GROUPS s 

-SSSEQEN C26Rotois NO 
s Previous gut- rr 

- -- 
... YES. | - 

FAir Aoi Nissa SSS" 
is; 6 - S55 

CALCUAEFEATUREAMONTS", iss 
O SUBSEQUENIC 

-- w" 

SSS 

T NUMSErns of GROUPS - SF3 
co-o-o-o: 

ser----------------------------mulukaaaaaaaaaar.". - ra-S6 ASSGN GROLF O{-n} TO SS 
out- SGESEENicut $7 

for Your . . . . ASSIGN PARE TO SUBSEQUENTCU: i. ASSGN PARD to SUBSEQUENCU --S77 
arm-terrrrrrrrrrrrrrrr 

REA&ONTSAS 
AiiOUNT OF C (SR 

CR FE. 
SAJR 
NCENG SESEQUENT CU 

SCREFEAREACJN SAS 
FEATURE ANOUN Sir OFC SROUP n S3 

-- 
of 

  

  

  

  

  

  

  

  

  

  

  



US 2012/0039584 A1 Feb. 16, 2012 Sheet 6 of 15 Patent Application Publication 

CUT PARD C CO C 

  



US 2012/0039584 A1 Feb. 16, 2012 Sheet 7 of 15 Patent Application Publication 

*** 

  



US 2012/0039584 A1 Feb. 16, 2012 Sheet 8 of 15 

saw 

Patent Application Publication 

x 
8 

  



US 2012/0039584 A1 Feb. 16, 2012 Sheet 9 of 15 Patent Application Publication 

  

  

  



US 2012/0039584A1 Feb. 16, 2012 Sheet 10 of 15 Patent Application Publication 

? 

s 

SS 

    

    

  

  

  



Patent Application Publication Feb. 16, 2012 Sheet 11 of 15 US 2012/0039584 A1 

start ) 

AcourE MOVING IMAGE 
DAA is 

cut pairsPECIFYING is 
ROCSS |-or 

GENERATE META - S. 
iNFORMATION M OF EAC Cui 

ur-wa-e-as-a- 

—-www.ww. 
EXTRACT REPRESENTATIVE 

iMAGE O EAC Cui 

GENERATECU is 
SR CRE MAGE C 

( END D 

-- S 

  

      

  

  



US 2012/0039584A1 Feb. 16, 2012 Sheet 12 of 15 Patent Application Publication 

As 
& F.G. 

Ci 
  



US 2012/0039584A1 Feb. 16, 2012 Sheet 13 of 15 Patent Application Publication 

3. 

  



Patent Application Publication Feb. 16, 2012 Sheet 14 of 15 US 2012/0039584A1 

. . 

  



US 2012/0039584 A1 Feb. 16, 2012 Sheet 15 of 15 Patent Application Publication 

  



US 2012/0039584 A1 

MOVING IMAGE PROCESSINGAPPARATUS, 
MOVING IMAGE PROCESSING METHOD, 

AND PROGRAM 

BACKGROUND 

0001. The present disclosure relates to a moving image 
processing apparatus, a moving image processing method, 
and a program. 
0002. In general, a video (or a moving image) includes a 
plurality of cuts. In the related art, in order to understand the 
cut structure of a video, a moving image processing method 
has been disclosed to arrange and display thumbnails of the 
Video chronologically at a constant frame interval. The mov 
ing image processing method can provide information on the 
object of a video. 

SUMMARY 

0003. Further, in video expression, there is a case in which 
a cut structure is devised such as the repetition (also referred 
to as turning of cuts) of a series of different cuts according to 
the intention of a maker. However, the moving image pro 
cessing method in the related art provides the information on 
the object of the video, but does not sufficiently provide 
information on a method of capturing the object of the video, 
in other words, information on a method of expressing the 
video in relation to the temporal context of the video. 
0004 Meanwhile, there is a case in which the method of 
expressing the video in relation to the temporal context of the 
Video may be important to a person who views a video or a 
person who uses the video as a material of other videos and 
the like. However, since it is not possible for the moving 
image processing method in the related art to Sufficiently 
provide Such information, a viewer or a user may not intu 
itively understand the cut structure of the video. 
0005. In light of the foregoing, it is desirable to provide a 
moving image processing apparatus, a moving image pro 
cessing method, and a program, which enable the cut struc 
ture of a moving image to be easily understood. 
0006. According to an embodiment of the present disclo 
Sure, there is provided a moving image processing apparatus 
including a cut transition detection unit configured to detect 
inter-cut transition from a Moving image including a plurality 
of cuts; a cut pair specifying unit configured to specify cut 
pairs repeated as a series of different cuts based on a feature 
amount of each cut; and a cut structure image generation unit 
configured to generate a cut structure image including a rep 
resentative image of each cut arranged in an order of the cut 
transition and indicating a boundary between the cut pairs. 
0007. The cut structure image may include meta informa 
tion indicating a feature of each cut. 
0008. The meta information may indicate a feature of 
Voice included in each cut. 
0009. The meta information may indicate content of voice 
included in each cut. 
0010. The meta information may indicate that no voice is 
included in each cut. 
0011. The cut structure image may include the meta infor 
mation indicating a change in the feature of the Voice included 
in each cut. 
0012. The cut structure image may include the meta infor 
mation indicating a difference between a feature of voice 
included in one cut and a feature of voice included in a similar 
cut belonging to the cut pair which is different from the cut. 
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0013 The meta information may indicate a feature of an 
image included in each cut. 
0014. The meta information may indicate the number of 
frames included in each cut. 
0015 The cut structure image may include the meta infor 
mation indicating a change in the feature of the image 
included in each cut. 
0016. The cut structure image may include the meta infor 
mation indicating a difference between a feature of an image 
included in one cut and a feature of an image included in a 
similar cut belonging to the cut pair which is different from 
the cut. 
0017. The cut structure image may include the meta infor 
mation Superimposed on the representative image of each cut. 
0018. The cut structure image may include the meta infor 
mation Superimposed on an area where no specific image is 
displayed among areas of the representative images. 
0019. The cut structure image may indicate the boundary 
between the cut pairs, through line feed of a display position. 
0020. The cut structure image may show the representa 
tive image of each cut to be aligned with a display position of 
the representative image of a similar cut belonging to the out 
pair which is different from the cut. 
0021. According to an embodiment of the present disclo 
Sure, there is provided a moving image processing method 
including detecting inter-cut transition from a moving image 
including a plurality of cuts; specifying cut pairs repeated as 
a series of different cuts based on a feature amount of each 
cut; and generating a cut structure image including a repre 
sentative image of each cut arranged in an order of the cut 
transition and indicating a boundary between the cut pairs. 
0022. According to an embodiment of the present disclo 
Sure, there is provided a program causing a computer to 
execute a moving image processing method, the method 
including detecting inter-cut transition from a moving image 
including a plurality of cuts; specifying cut pairs repeated as 
a series of different cuts based on a feature amount of each 
cut; and generating a cut structure image including a repre 
sentative image of each cut arranged in an order of the cut 
transition and indicating a boundary between the cut pairs. 
0023. According to the embodiments of the present dis 
closure described above, it is possible to provide a moving 
image processing apparatus, a moving image processing 
method, and a program, which enable the cut structure of a 
moving image to be easily understood. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIG. 1 is a diagram explaining the overview of a 
moving image processing method according to an embodi 
ment of the present disclosure; 
0025 FIG. 2 is a block diagram illustrating the configura 
tion of a moving image processing apparatus according to a 
first embodiment; 
0026 FIG. 3 is a flowchart illustrating the operation pro 
cedure of a moving image processing apparatus; 
0027 FIG. 4 is a diagram illustrating an example of a cut 
Structure: 
0028 FIG. 5 is a flowchart illustrating the procedure of a 
cut pair specifying process; 
0029 FIG. 6 is a table illustrating a specifying result of cut 
pairs included in the cut structure illustrated in FIG. 4; 
0030 FIG. 7 is a diagram illustrating an example of a cut 
structure image generated from the specifying result of the 
cut pairs illustrated in FIG. 5: 
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0031 FIG. 8 is a diagram illustrating a modified example 
of the cut structure image illustrated in FIG. 7: 
0032 FIG.9 is a diagram illustrating another example of a 
cut structure image: 
0033 FIG. 10 is a block diagram illustrating the configu 
ration of a moving image processing apparatus according to a 
second embodiment; 
0034 FIG. 11 is a flowchart illustrating, the operation 
procedure of a moving image processing apparatus; 
0035 FIG. 12 is a diagram illustrating an example of a cut 
structure image including meta information indicating fea 
tures of Voice of a cuts; 
0036 FIG. 13 is a diagram illustrating an example of a cut 
structure image including meta information indicating fea 
tures of images of cuts: 
0037 FIG. 14 is a diagram illustrating an example of a cut 
structure image including meta information indicating a 
change in the features of cuts; and 
0038 FIG. 15 is a diagram illustrating an example of a cut 
structure image including meta information indicating a dif 
ference in the features of cuts between similar cuts. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT(S) 

0039 Hereinafter, preferred embodiments of the present 
disclosure will be described in detail with reference to the 
appended drawings. Note that, in this specification and the 
appended drawings, structural elements that have Substan 
tially the same function and structure are denoted with the 
same reference numerals, and repeated explanation of these 
structural elements is omitted. 
0040 1. Overview of Moving Image Processing Method 
0041 First, the overview of a moving image processing 
method according to an embodiment of the present disclosure 
will be described with reference to FIG. 1. FIG. 1 illustrates 
the overview of the moving image processing method. 
0042. In the moving image processing method according 

to the embodiment of the present disclosure, inter-cut transi 
tion is first detected from a moving image MP including a 
plurality of cuts. Next, cut pairs repeated as a series of differ 
ent cuts are specified based on a feature amount S (the general 
term for feature amounts of cuts) of each cut. Then, a cut 
structure image CI (the general term for cut structure images) 
including a representative image I (the general term for rep 
resentative images) of each cut arranged in the order of cut 
transition and indicating the boundary between cut pairs is 
generated. The cut structure image CI is output through mov 
ing image processing apparatuses 1 and 2 (to be described 
later) or an external apparatus as information for easily under 
standing the cut structure of the moving image MP. 
0043. For example, in a cut structure including cuts 1 and 
2, a cut 1' similar to the cut 1, a cut 2 similar to the cut 2 and 
the like, the cut pair represents the combination of the cuts 1 
and 2 and the combination of the cuts 1' and 2', which are 
repeated. In addition, in a cut structure including cuts 1, 2, 1'. 
2" and 3, a cut 1" similar to the cut 1 and, 1", a cut 2" similar to 
the cut 2 and 2' and the like; the cut pair also represents the 
combination of the cuts 1', 2' and 3. The repetition of the cut 
pair is Subject to video expression as the turning of cuts. 
0044. In the example illustrated in FIG. 1, the cut structure 
image CI is generated from the moving image MP with the cut 
structure including the cuts 1, 2, 1', 2' and the like. In the cut 
structure image CI, representative images I1 and I2 of the cuts 
1 and 2 are transversely arranged, and representative images 
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I1" and I2 of the cuts 1' and 2' are transversely arranged below 
the representative images. Consequently, it is apparent that 
the cuts 1 and 2 and the cuts 1' and 2 form cut pairs, respec 
tively. 
0045. In this way, information on a method of expressing 
a video in relation to the temporal context of the video is 
provided using the cut structure image CI. Consequently, a 
viewer or a user of the video views the video or uses the video 
as a material of other videos and the like, thereby easily 
understanding the cut structure of the video. 

First Embodiment 

0046 2-1. Configuration of Moving Image Processing 
Apparatus 1 
0047 Next, the moving image processing apparatus 1 
according to the first embodiment of the present disclosure 
will be described with reference to FIG. 2. FIG. 2 illustrates 
the main functional configuration of the moving image pro 
cessing apparatus 1. As illustrated in FIG. 2, the moving 
image processing apparatus 1 includes a data acquisition unit 
11, a cut transition detection unit 13, a cut pair specifying unit 
15, a cut structure image generation unit 17, a cut structure 
image output unit 19, a cut structure information output unit 
21, and a data storage unit 23. 
0048. The data acquisition unit 11 acquires moving image 
data MP including a plurality of cuts, and Supplies the moving 
image data MP to the cut transition detection unit 13, the cut 
pairspecifying unit 15, and the cut structure image generation 
unit 17. In general, the moving image data MP is data in a 
frame format, and may be only image data or a combination 
of image data and Voice data. The moving image data MP may 
be acquired from the data storage unit 23 or an external 
apparatus (not shown). 
0049. The cut transition detection unit 13 detects cut tran 
sition in a moving image MP based on the moving image data 
MP, and supplies the detection result to the cut pairspecifying 
unit 15 and the cut structure information output unit 21. The 
cut transition represents a change in cuts in the moving image 
MP. The cut transition is detected based on the degree of the 
similarity of obtained feature amounts of images and/or voice 
in frames in Succession. As the feature amounts of the images 
and/or the Voice, a color histogram and facial image detec 
tion, and/or the volume, tone/rhythm and the like of voice can 
be used. In addition, feature amounts obtained when detect 
ing the cut transition may be stored in the data storage unit 23 
and the like and used for other processes. 
0050. The cut pair specifying unit 15 groups a plurality of 
cuts into cutgroups based on the feature amount S of each cut, 
and specifies cut pairs, which will be described in detail later. 
The specifying result of the cut pairs is Supplied to the cut 
structure image generation unit 17 and the cut structure infor 
mation output unit 21 together with the detection result of the 
cut transition. As the feature amounts S of the cut; a color 
histogram and facial image detection of an image included in 
the cut, and/or the volume, tone/rhythm and the like of voice 
or a combination thereof can be used. In addition, feature 
amounts obtained when specifying the cut pairs may be 
stored in the data storage unit 23 and the like and used for 
other processes. 
0051. The cut group represents a combination of cuts hav 
ing feature amounts S similar to each other, and, the cut pair 
represents a combination of a series of different cuts repeated 
in a cut structure, and includes two or more cuts being tem 
porally continued. The cut pair specifying unit 15 assigns 
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attribute information (a group ID and a pair ID which will be 
described later) representing a cut, group or a cut pair to each 
cut based on the specifying result of the cut pairs. The 
attribute information may be supplied to the cut, structure 
information output unit 21, the data storage unit 23, an exter 
nal apparatus and the like, in addition to the cut structure 
image generation unit 17. 
0052. In order to generate the cut structure image CI, the 
cut structure image generation unit 17 extracts a representa 
tive image I from images included in each cut based on the 
moving image data MP and the detection result of the cut 
transition according to predetermined standards. The repre 
sentative image I is an image representing each cut, and for 
example, is extracted as an image corresponding, to a center 
frame of the cut. The cut structure image CI is generated as an 
image including the representative images I of a plurality of 
cuts arranged in the order of the cut transition and indicating 
the boundary between cut pairs, and is Supplied to the cut 
structure image output unit 19. 
0053. The cut structure image output unit 19 outputs the 
cut structure image CI Supplied from the cut structure image 
generation unit 17 Such that a user can understand the cut 
structure of the moving image MP. The cut structure image CI 
may be output to a display apparatus, a printing apparatus, a 
storage apparatus, or an external apparatus (not shown) con 
nected to the moving image processing apparatus 1. 
0054 The cut structure information output unit 21 outputs 
the detection result of the cut transition, the grouping result of 
the cuts, and the specifying result, of the cut pairs as cut 
structure information Such that a user can use the cut structure 
information to understand the cut structure. The cut structure 
information may be output to the display apparatus; the print 
ingapparatus, the storage apparatus, or the external apparatus 
(not shown) connected to the moving image processing appa 
ratus 1. 

0055. The cut structure information, for example, may be 
used as data for performing a moving image search consid 
ering the cut structure. For example, a certain cut can be used 
as a reference cut, and a cut forming a cut pair together with 
the reference cut can be searched, or a certain cut pair can be 
used as a reference cut pair, and a cut pair with the same 
structure as that of the reference cut pair can be searched. 
Furthermore, it is possible to search the moving image MP 
including a large number of cut pairs or the moving image MP 
including a large number of cut turnings. 
0056. The data storage unit 23 stores the moving image 
data MP and data belonging to the moving image data MP. 
The data storage unit 23 stores the cut structure information 
associated with the moving image data MP. In addition, the 
data storage unit 23 may store the cut structure image CI. 
Furthermore, in FIG. 2, a part of a connection relationship 
between the data storage unit 23 and other elements is omit 
ted. 
0057 Here, in the functional configuration, the data acqui 
sition unit 11, the cut transition detection unit 13, the cut pair 
specifying unit 15, the cut structure image generation unit 17. 
the cut structure image output unit 19, and the cut structure 
information output unit 21 include an arithmetic processing 
unit Such as a CPU or a digital signal processing apparatus 
(DSP). The data storage unit 23 includes an internal storage 
device Such as a flash memory, or an external storage device 
such as a hard disk drive or a Blu-ray disc drive. The CPU 
develops and executes a program read from a ROM and the 
like on a RAM, thereby performing a moving image process 
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ing method. In addition, at least a part of the functional 
configuration may be realized by hardware Such as a dedi 
cated logic. 
0.058 2-2. Operation of Moving Image Processing Appa 
ratus 1 
0059 Next, the operation of the moving image processing 
apparatus 1 according to the first embodiment will be 
described with reference to FIGS. 3 to 9. FIG. 3 illustrates the 
operation procedure of the moving image processing appara 
tus 1. 
0060. As illustrated in FIG. 3, the data acquisition unit 11 

first acquires moving image data MP (step S11) and Supplies 
the moving image data MP to the cut transition detection unit 
13 and the like. The cut transition detection unit 13 detects cut 
transition in a moving image MP based on the moving image 
data MP (step S13), and supplies the detection result to the cut 
pairspecifying unit 15. The cut transition is detected based on 
the degree of similarity of the feature amounts of images 
and/or voice in frames in Succession. A serial number indi 
cating the order of the cut transition is assigned to each cut as 
a cut ID. 
0061 FIG. 4 illustrates an example of a cut structure 
obtained from the detection result of the cut transition. In 
order to facilitate understanding, FIG. 4 illustrates a cut struc 
ture using representative images I1 to I7 of cuts 1 to 7. In 
addition, the representative images I are extracted by the cut 
structure image generation unit 17 from the moving image 
data MP as will be described later. As illustrated in FIG. 4, 
cuts 1, 3 and 6 are similar to one another, cuts 2, 4 and 7 are 
similar to one another, and a cut 5 is not similar to any of the 
cuts 1 to 4, 6 and 7. 
0062 Next, the cut pair specifying unit 15 groups the cuts 
into cutgroups and performs a cut pair specifying process for 
specifying cut pairs. FIG.5 illustrates the procedure of the cut 
pairspecifying process. As illustrated in FIG. 5, in the cut pair 
specifying process, an initialization process is first performed 
(step S51). In the initialization process, the number m of 
groups and a pair ID are initialized (m=2 and the pair ID=1). 
Furthermore, a group ID of 1 is assigned to the cut 1, a group 
ID of 2 is assigned to the cut 2, and a pair ID of 1 is assigned 
to the cuts 1 and 2. 

0063 Here, the number m of groups indicates the number 
of cut groups (cut groups 1 and 2 are specified in the initial 
ization process) specified from the moving image data MP. 
The group ID and the pair ID are assigned to each cut in order 
to represent cut groups and cut pairs to which each cut 
belongs. 
0064. Then, feature amounts S1 and S2 of the cuts 1 and 2 
are calculated (step S53) and stored in the data storage unit 23 
and the like as the feature amounts of the cut groups 1 and 2 
(step S55). The feature amounts S (the general term for the 
feature amounts of the cut or the cut group) of the cut are 
calculated as a color histogram and facial image detection, 
and/or the volume, tone/rhythm and the like of voice, or a 
combination thereof. 
0065. Next, the presence or absence of a subsequent cut to 
be processed is checked (step S57). When the subsequent cut 
is present (“Yes” in step S57), the feature amounts S of the 
subsequent cut are calculated (step S59), and the similarity of 
the feature amounts S is determined between the subsequent 
cut and cut groups 1 to m (step S61). Here, when performing 
the determination, the degree of the similarity of the feature 
amounts S may be preferentially determined between, the 
Subsequent cut and a cut group with a group ID larger than 
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that of an immediately previous cut. This is because the group 
ID of a cut group including the Subsequent but is larger than 
that of the immediately previous cut when they belong to the 
same cut pair. 
0066. When the degree of the similarity of the feature 
amounts S is equal to or more than a predetermined threshold 
value between the Subsequent cut and any one of the cut 
groups 1 to m (“Yes” in step S61), the group ID of a cutgroup 
with the highest similarity is assigned to the Subsequent cut 
(step S63). 
0067 Furthermore, the group ID of the subsequent cut is 
compared with the group ID of the immediately previous cut 
(step S65). When the group ID of the subsequent cut is 
smaller than the group ID of the immediately previous cut, the 
pair ID is incremented by 1 (step S67). In such a case, the 
immediately previous cut and the Subsequent cut belong to 
different cut pairs, and a boundary (a turning point of cuts) 
between the cut pairs is between the two cuts. A previous pair 
ID oran incremented pair ID is assigned to the Subsequent cut 
(step S69). The feature amounts S of the subsequent cut may 
be stored as a part of the feature amounts S of the cut group 
including the Subsequent cut, and then used or discarded (step 
S71). 
0068 Meanwhile, when the degree of the similarity of the 
feature amounts S is smaller than the predetermined threshold 
value between the Subsequent cut and all the cut groups 1 to m 
(“No” in step S61), the number m of the groups is incre 
mented by 1 in order to generate a new cut group (step S73). 
A group ID corresponding to the number m of the groups is 
assigned to the Subsequent cut as the new cut group (step 
S75). Furthermore, the previous pair ID is assigned to the 
subsequent cut (step S77). The feature amounts S of the 
Subsequent cut is stored as the feature amounts Sm of the new 
cut group including the Subsequent cut, and then used (step 
S79). 
0069. The processes of steps S57, S59, S61, S63, S65, 
S67, S69, S71, S73, S75, S77, and S79 are repeated until there 
is no subsequent cut. (“No” in step S57). When there is no 
Subsequent cut, the cut pair specifying process ends, and the 
process of the next step S17 is performed as illustrated in FIG. 
3 

0070 FIG. 6 illustrates the specifying result of the cut 
pairs included in the cut structure illustrated in FIG. 4. As 
illustrated in FIG. 6, a group ID of 1 is assigned to the cuts 1, 
3 and 6, a group ID of 2 is assigned to the cuts 2, 4 and 7, and 
a group ID of 3 is assigned to the cut 5 based on the degree of 
the similarity of the feature amount S of each cut. Further 
more, a pair ID of 1 is assigned to the cuts 1 and 2, a pair ID 
of2 is assigned to the cuts 3 to 5, and a pair ID of 3 is assigned 
to the cuts 6 and 7 based on the order of the cut transition. That 
is, the cuts 1 and 2, the cuts 3 to 5, and the cuts 6 and 7 are 
specified as cut pairs, which are repeated as a series or differ 
ent cuts, respectively. 
0071. The cut structure image generation unit 17 first 
extracts the representative images I from a series of images 
included in each cut based on the moving image data MP and 
the detection result of the cut transition according to prede 
termined standards (step S17). In addition, the representative 
image I of each cut may be extracted in advance when the cut 
transition is detected. Next, the cut structure image CI is 
generated based on the specifying result of the cut pairs (step 
S19). As described above, the cut structure image CI is gen 
erated as an image including the representative image I of 
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each cut arranged in the order of the cut transition and indi 
cating the boundary between the cut pairs. 
0072 FIG. 7 illustrates an example of the cut structure 
image CI generated from the specifying result of the cut pairs 
illustrated in FIG. 6. In the cut structure image CI1 illustrated, 
in FIG.7, the representative images I1 and I2 of the cuts 1 and 
2 are transversely arranged, the representative images I3 to I5 
of the cuts 3 to 5 are transversely arranged below the repre 
sentative images I1 and I2 of the cuts 1 and 2, and the repre 
sentative images I6 and I7 of the cuts 6 and 7 are transversely 
arranged below the representative images I3 and I4 of the cuts 
3 and 4. That is, the representative images I1 to I7 of the cuts 
1 to 7 are arranged in a matrix format in which cut groups are 
employed as transverse parameters and cut pairs are 
employed as longitudinal parameters. 
(0073 FIG. 8 illustrates a modified example of the cut 
structure image CI illustrated in FIG. 7. In the cut structure 
image CI1 illustrated in FIG. 7, the representative image of 
each cut are arranged with the same size. Meanwhile, in the 
cut structure images CI2 and CI2 illustrated in FIG. 8, sizes 
of the representative images I3 to I5 are adjusted in order to 
adjust the total size of the cut structure image CI. In the 
example illustrated in FIG. 8, in order to allow the display 
widths of the cut pairs to coincide with one another, the sizes 
of the representative images I3 to I5 of the cuts 3 to 5 are 
reduced only in the transverse direction (the cut structure 
image CI2) or reduced in the longitudinal and transverse 
directions (the cut structure image CI2). 
0074 FIG. 9 illustrates another example of the cut struc 
ture image CI. In the cut structure image CI3 illustrated in 
FIG.9, instead of arranging the representative images I in the 
matrix format, the representative images I are arranged in a 
row in the transverse direction together with information 
indicating the boundaries between the cut pairs. In the 
example illustrated in FIG. 9, the representative images I1 
and I2 of the cuts 1 and 2, the representative images I3 to I5 of 
the cuts 3 to 5, and the representative images I6 and I7 of the 
cuts 6 and 7 are transversely arranged together with lines B 
indicating the boundaries between the cut pairs. 
0075 2-3. Conclusion 
0076. As described above, in accordance with the moving 
image processing apparatus 1 according to the first embodi 
ment of the present disclosure, information on a method of 
expressing a video in relation to the temporal context of the 
Video is provided using the cut structure image CI. Conse 
quently, a viewer or a user of the video views the video or uses 
the, video as a material of other videos and the like, thereby 
easily understanding the cut structure of the video. 

Second Embodiment 

0077. 3-1. Configuration of Moving Image Processing 
Apparatus 2 
0078 Next, the moving image processing apparatus 2 
according to the second 30' embodiment of the present dis 
closure will be described with reference to FIG. 10. Herein 
after, description overlapping the first embodiment will be 
omitted. FIG. 10 illustrates the main functional configuration 
of the moving image processing apparatus 2. As illustrated in 
FIG. 10, the moving image processing apparatus 2 includes a 
meta information generation unit 25, together with a data 
acquisition unit 11, a cut transition detection unit 13, a cut pair 
specifying unit 15, a cut structure image generation unit 17, a 
cut structure image output unit 19, a cut structure information 
output unit 21, and a data storage unit 23. 
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007.9 The meta information generation unit 25 generates 
meta information M (the general term for meta information) 
indicating the feature of the Voice and the image included in 
each cut. The metainformation generation unit 25 extracts the 
feature of Voice and image from the moving image data MP 
based on the moving image data MP and the detection result 
of the cut transition. Then, the meta information Mindicating 
the feature of the Voice and the image of each cut is generated 
and Supplied to the cut structure image generation unit 17. 
0080 Here, the meta information M may be stored in the 
data storage unit 23 as a part of cut structure information. In 
this way, the availability of the cut structure information is 
further improved AS data for performing a moving image 
search considering video expression. 
0081. The meta information M indicating the feature of 
the Voice, for example, includes information indicating the 
content of voice (lines, sound effects and the like) included in 
each cut, information indicating that no voice is included in 
each cut (soundless cut) and the like. Furthermore, the meta 
information M may indicate a change in the feature of the 
voice included in each cut, or the difference between the 
feature of the voice included in one cut and the feature of the 
Voice included in a similar cut belonging to a cut pair which is 
different from that of one cut. 

0082. The meta information M indicating the feature of 
the image, for example, includes information indicating, the 
number of frames included in each cut, information indicat 
ing the time necessary for the playback of each cut, and the 
like. Furthermore, the meta information M may indicate a 
change in the feature of the image included in each cut, or the 
difference between the features of images included in one cut 
and the features of images included in a similar cut belonging 
to a cut pair which is different from that of one cut. 
0083. The cut structure image generation unit 17 generates 
a cut structure image CI including the meta information M. 
The cut structure image CI is first generated as an image 
including representative images I of a plurality of cuts 
arranged in the order of cut transition and indicating the 
boundary between cut pairs, in the same manner as the first 
embodiment. In the second embodiment, the cut structure 
image CI is further generated as an image including the rep 
resentative image I of each cut and meta information Mindi 
cating the features of the Voice and the image included in each 
cut. In addition, the meta information M is generated as 
information including at least one of the features of the voice 
and the features of the images. 
0084 3-2. Operation of Moving Image Processing Appa 
ratus 2 
0085 Next, the operation of the moving image processing 
apparatus 2 according to the second embodiment will be 
described with reference to FIGS. 11 to 15. Hereinafter, 
description overlapping the first embodiment will be omitted. 
Furthermore, the following description will be given on the 
assumption that the representative images I are arranged 
according to the layout illustrated in FIG. 7. However, the 
case in which the representative images I are arranged accord 
ing to a different layout can be described in the same manner. 
I0086 FIG. 11 illustrates the operation procedure of the 
moving image processing apparatus 2. In steps S11, S13, S15 
and S17, the same processes as those of the first embodiment 
are performed. When the cut pair specifying process ends, the 
process of step S21 is performed. The meta information gen 
eration unit 25 first extracts the features of the image and the 
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Voice included in each cut from moving image data MP based 
on the moving image data MP and the detection result of the 
cut transition. 

I0087. For example, when voice (lines, sound effects and 
the like) is included in a cut, the voice included in the cut may 
be extracted, and character/image information corresponding 
to the extracted Voice may be generated through Voice recog 
nition processing and the like. When no voice is included in 
the cut, character/image information indicating that the cut is 
a Soundless cut may be generated. In addition, the Soundless 
cut may be distinguished as a Soundless cut including no lines 
or a soundless cut including neither lines nor Sound effects. 
Character/image information, which indicates an average 
valuefa change value, of the Volume of voice included in a cut, 
the ratio of a Soundless section and a sound section, or tone/ 
rhythm or a change of the Voice, may be generated. 
0088. Furthermore, the number of frames included in a cut 
or time necessary for playing back the cut may be calculated, 
and then character/image information indicating the calcula 
tion value may be generated. Character/image information, 
which indicates an average valuefa change value of the bright 
ness of images included, in the cut, or the content and the like 
or a change of the images, may be generated. 
I0089. After the meta information M is generated, in the 
same manner as the first embodiment, the representative 
image I of each cut are extracted from the moving image data 
MP based on the moving image data MP and the detection 
result of the cut transition (step S17), and the cut structure 
image CI including, the meta information M is generated 
(step S19) based on the specifying result of the cut pairs. 
0090 Here, the meta information M may or may not be 
Superimposed on the representative image I. When the meta 
information M is Superimposed on the representative image I. 
the meta information M may be Superimposed on an area 
where no specific image (a facial image and the like) is 
displayed through image recognition processing and the like 
of the representative image I. Furthermore, when displaying 
lines of a cut including a plurality of speakers, the lines may 
be displayed to correspond to each speaker by taking the sex, 
age and the like of the speakers into consideration. 
0091 FIG. 12 illustrates an example of a cut structure 
image CI including metainformation Mindicating the feature 
of voice of each cut. In the cut structure image CI4 illustrated 
in FIG. 12, a balloon M1 including lines of each cut is dis 
played on cuts 1 to 5 and 7, and a mark M2 (“NOVOICE) 
indicating, a soundless cut is displayed on a cut 6. 
0092. In this way, it is possible to estimate images 
included in the cuts 1 to 5 and 7 from the content of the lines. 
Specifically, when using an image including the mouth of a 
speaker as a material of other images and the like, even if all 
images included in the cuts are not checked, it possible to 
estimate the image included in the cut from the meta infor 
mation M1 and M2. Furthermore, since the cut 6 is a sound 
less cut unlike the cuts 1 and 3 belonging to the same cut 
group, it is possible to estimate the cut 6 as a special cut of the 
Cut Structure. 

0093 FIG. 13 illustrates an example of a cut structure 
image CI including meta, information M indicating the fea 
ture of an image of each cut. In the cut structure image CI5 
illustrated in FIG. 13, character/image information M3, 
which indicates the number (“40f” and the like) of frames of 
each cut and an average value (“100b' and the like) of the 
brightness of images, is displayed on cuts 1 to 7. 
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0094. In this way, it is possible to easily understand the 
amount and brightness of images included in the cuts 1 to 7. 
Specifically, when using an image with specific brightness as 
a material, even if all images included in the cuts arc not 
checked, it is possible to estimate the brightness of images 
included in the cuts from the meta information M3. Further 
more, since the cuts 3 and 4 have a large amount of images as 
compared with the cuts 1 and 6 and the cuts 2 and 7, which 
belong to the same cut group, it is possible to estimate the 
cuts. 3 and 4 as special cuts of the cut structure from the meta 
information M3. 

0095 FIG. 14 illustrates an example of a cut structure 
image CI including meta information Mindicating a change 
in the feature of voice of each cut. In the cut structure image 
CI6 illustrated in FIG. 14, character/image information M4. 
which indicates a change value (“+AV11 and the like) of the 
Volume of the Voice included in each cut, is displayed on cuts 
1 to 7. In addition, the change value of the volume is displayed 
as a variation for an average value of the Volume of the Voice 
included in each cut. 

0096. In this way, it is possible to estimate the volume of 
the voice included in the cuts 1 to 7. Specifically, when using 
an image including Voice with specific Volume as a material, 
even if all images included in the cuts are not checked, it is 
possible to easily find the image including the Voice with the 
specific volume from the meta information M4. 
0097. Furthermore, the meta information M is not limited 
to information indicating the features of the voice and the 
image included in each cut, and may be generated as infor 
mation indicating the difference relative to the features of 
Voice and images included in a similar cut belonging to the 
Same cut group. 
0098 FIG. 15 illustrates an example of a cut structure 
image CI including meta information Mindicating the differ 
ence in the features of images of cuts, between similar cuts. In 
the cut structure image CI7 illustrated in FIG. 15, character/ 
image information M5, which indicates, the difference 
(+AV11, -AV12, +AV21 and -AV22) in the amount of a 
change in, the content of images included in cuts 3 and 6 and 
cuts 4 and 7, which belong to the same cut group, is displayed 
by employing the amount (V1 and V2) of a change in the 
content of images included in cuts 1 and 2 as a reference. In 
addition, the amount of the change in the content of the 
images, for example, is obtained based on the number/size of 
movement vectors indicating the movement of a feature point 
in frames in Succession. 

0099. In this way, it is possible to easily understand the 
amount of a change in the images included in the cuts 1 to 7. 
Specifically, when using plurality of images with some 
motion as a material of other images and the like, even if all 
cuts belonging to a cut group are not checked, it is possible to 
easily find the plurality of images with some motion from the 
amount of a change in the content of the images based on the 
meta information M5. 

01.00 
0101. As described above, in accordance with the moving, 
image processing apparatus 2 according to the second 
embodiment of the present disclosure, detailed information 
on a method of expressing a video in relation to the temporal 
context of the video is provided using the cut structure image 
CI including meta information M indicating the feature, of 
each cut. Consequently, a viewer or a user of the video views 

3-3. Conclusion 
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the video or uses the video as a material of other videos and 
the like, thereby easily understanding the cut structure of the 
video. 
0102. It should be understood by those skilled in the art 
that various modifications, combinations, Sub-combinations 
and alterations may occur depending on design requirements 
and other factors insofar as they are within the scope of the 
appended claims or the equivalents thereof. 
0103) The present disclosure contains subject matter 
related to that disclosed in Japanese Priority Patent Applica 
tion JP 2010-179694 filed in the Japan Patent Office on Aug. 
10, 2010, the entire content of which is hereby incorporated 
by reference. 

What is claimed is: 
1. A moving image processing apparatus comprising: 
a cut transition detection unit configured to detect inter-cut 

transition from a moving image including a plurality of 
cuts; 

a cut pair specifying unit configured to specify cut pairs 
repeated as a series of different cuts based on a feature 
amount of each cut; and 

a cut structure image generation unit configured to gener 
ate a cut structure image including a representative 
image of each cut, arranged in an order of the cut tran 
sition and indicating a boundary between the cut pairs. 

2. The moving image processing apparatus according to 
claim 1, wherein the cut structure image includes meta infor 
mation indicating a feature of each cut. 

3. The moving image processing apparatus according to 
claim 2, wherein the meta information indicates a feature of 
Voice included in each cut. 

4. The moving image processing apparatus according to 
claim 3, wherein the meta information indicates content of 
Voice included in each cut. 

5. The moving image processing apparatus according to 
claim3, wherein, the metainformation indicates that no voice 
is included in each cut. 

6. The moving image processing apparatus according to 
claim 3, wherein the cut structure image includes the meta 
information indicating a change in the feature of the Voice 
included in each cut. 

7. The moving image processing apparatus according to 
claim 3, wherein the cut structure image includes the meta 
information indicating a difference between a feature of voice 
included in one cut and a feature of voice included in a similar 
cut belonging to the cut pair which is different from the cut. 

8. The moving image processing apparatus according to 
claim 2, wherein the meta information indicates a feature of 
an image included in each cut. 

9. The moving image processing apparatus according to 
claim 8, wherein the meta information indicates the number 
of frames included in each cut. 

10. The moving image processing apparatus according to 
claim 8, wherein the cut structure image includes the meta 
information indicating a change in the feature of the image 
included in each cut. 

11. The moving image processing apparatus according to 
claim 8, wherein the cut structure image includes the meta 
information indicating a difference between a feature of an 
image included in one cut and a feature of an image included 
in a similar cut belonging to the cut pair which is different 
from the cut. 
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12. The moving image processing apparatus according to 
claim 2, wherein the cut structure image includes the meta 
information Superimposed on the representative image of 
each cut. 

13. The moving image processing apparatus according to 
claim 12, wherein the cut structure image includes the meta 
information Superimposed on an area where no specific 
image is displayed among areas of the representative images. 

14. The moving image: processing apparatus according to 
claim 1, wherein the cut structure image indicates the bound 
ary between the cut pairs through line feed of a display posi 
tion. 

15. The moving image processing apparatus according to 
claim 14, wherein the cut structure image shows the repre 
sentative image of each cut to be aligned with a display 
position of the representative image of a similar cut belonging 
to the cut pair which is different from the cut. 
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16. A moving image processing method comprising: 
detecting inter-cut transition from a moving image includ 

ing a plurality of cuts; 
specifying cut pairs repeated as a series of different cuts 

based on a feature amount of each cut; and 
generating a cut structure image including a representative 

image of each cut arranged in an order of the cut transi 
tion and indicating a boundary between the cut pairs. 

17. A program causing a computer to execute a moving 
image processing method, the method comprising: 

detecting inter-cut transition from a moving image includ 
ing a plurality of cuts; 

specifying cut pairs repeated as a series of different cuts 
based on a feature amount of each cut; and 

generating a cut structure image including a representative 
image of each cut arranged in an order of the cut transi 
tion and indicating a boundary between the cut pairs. 

c c c c c 


