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SPECIFICATION 

Motion Picture Retrieval Information Storage Apparatus and Motion 
Picture Retrieving Apparatus 

Technical Field 
The present invention relates to an apparatus storing information for 

retrieving a motion picture (a motion picture retrieval information storage 
apparatus) and an apparatus for retrieving a motion picture (a motion 

10 picture retrieving apparatus), and more particularly, to a motion picture 
retrieval information storage apparatus and a motion picture retrieving 
apparatus, capable of efficiently retrieving. and taking out a desired scene 
among plural scenes constituting a motion picture. 

lf) Background Art 

20 

With improvement on perforinance of a computer, realization of a 
storage apparatus having a large capacity, expansion of a communication 
infrastructure and other progresses, a service or the like has been coming 
into wide spread use that maintains a data base of a large amount of 
pictures and delivers a necessary picture when a necessity arises. Since a 
technology for digitizing a picture has progressed, an individual can build a 
data base of motion pfotures. 

When a data base of motion pictures has been built, then how to 
retrieve a desired picture therefrom becomes a problem. The present 

. 25 invention relates to an improvement on such a technology for retrieval of a 
. . 

motion picture. 
The term "moti9n picture" used in the present specif;i.cation includes 

both types of motion picture data not processed and constituted of RGB 
(Red, Green and Blue) signals and motion picture data digitized and coded 

30 according to a motion picture compression format as is in MPEG Q.v.Ioving 
Picture Experts Group) or the like. 

The term "scene" means a constituent unit of a motion picture 
including a consecutive plural picture frames and for example, of a motion 
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picture obtained in one time shooting from the start to the end of recording 
or a motion picture for which editing has been finished, a length of the 
motion picture partitioned with two edit points at both ends thereof. An 
edit point includes, in a case, special effects such as fading and a dissolve. 
Furthermore, one scene may include plural scenes. 

The term "a scene change point" means a position on the ti.me axis at 
which two scenes are switched over therebetween and a leading frame 
directly after a scene is switched is referred to as "a scene change frame." 

The term "a key frame" means a distinctive frame utilized in 
10 retrieval or the like, representing a scene or all of a motion picture. 

A motion picture data is "contents" constituted of image information 
changing along the tlme axis. Motion picture data be.comes an object of 
retrieval in the entirety. Therefore, the ·simplest method for retrieval of a 
desired motion picture is to select a desired motion picture by seeing all of a 

15 motion picture. However, it takes a time to see all of a motion picture. 
Therefore, when the number of motion pictures registered at a data base 
increases, it takes an extremely long time to take out a desired motion. 
picture. Accordingly, this method is unrealistic. 

In a generally adopted method for efficient retrieval of a motion 
20 picture, various kinds of information for retrieval (retrieval information) 

representing contents of respective motion pictures are prepared so as to be 
ready for use in retrieval of the respective motion pictures and retrieval is 
performed on the basis of the retrieval information. 

Information used as retrieval information includes information 
25 attached to a picture (attached information), information expressing 

·characteri$ti~s or" a picture (characterlstic information) and information 
expressing an outline of a pictu:i;e (outline information). The attached 
information includes a title or a descriptive text prepared accompanying a 
motion picture. The characteristic information includes information 

30 expressing characteristics of a picture such as a frequency of a luminance 
value derived from a picture signal, motion information between frames, or 
the like. The outline information includes information of scene change -
points, key frames, or the like, which are determined by characteristic 
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information of a picture or an input from the outside. 
Of the above.;described information, the characteristic information "is 

especially convenient and important. For example, a key fraine 
representing a motion picture can be selected by using characteristic 
information. The characteristic information is easily digitized and if a 
characteristic of a desired motion picture is digitized in the form of 
characteristic information, it can be easy to extract a motion picture having 
a characteristic coinciding with a requested characteristic information. In 
the following description, the term "retrieval information" means this 

10 characteristic information. 
In general, a motion picture includes plural scenes. When a 

retriever retrieves a motion picture, the retrieval is performed in order to 
find out a desired frame or a desired scene included in a motion picture or 
one of a plurality of motion pictures which are an object for retrieval. A 

15 · fundamental method for finding out a desired frame or a scene in a motion 

20 

25 

picture using retrieval information is to follow a proced'lire in which 
retrieval information relating to frames or retrieval information relating to 
scenes is obtained in advance and a frame or a scene is selected on the 
basis of such retrieval information. 

An apparatus and process are disclosed in Japanese Patent Laying­
Open No. 9-284702 in connection with this point in which a total sum of 
motion vectors of each frame and a continuity of a plurality of small regions 
constituting a frame, in a frame and between frames are adopted as feature 
of a frame for detection of a scene change point. 

~rthermore, a control method is disclosed in Japanese Patent . . . 
Laying-Op.en No. 7-38842 in a case where the average of motion vectors in 
magnitude and color histograms of pictures in each scene are used as a 
feature of the scene and a representative picture of each scene is displayed 
as a picture index. 

30 If an apparatus for storing information for retrieving a motion 
picture (a motion picture retrieval information storage apparatus) and an 
app~ratus for retrieving a motion picture (a motion picture retrieving 
apparatus) are fabricated, taking into consideration such prior art 

- 3 -



5 

techniques, the apparatuses will be as shown below. 

Referring to Fig. 1, a prior art motion pictur~ retrieval information 

storage· apparatus which is assumed includes: an analysis section 601 for 

analyzing inputted motion picture data to divide the data into scenes and 

output information expressing a structure of a motion picture such as scene 

dividing positions (scene change); a retrieval information generating 

section 602 for a frame unit, connected so as to receive an output of 

analysis section 601 and inputted motion picture data and for generating 

and outputting summary information of a picture such as a total sum of 

10 motion vectors corresponding to each of frames in a scene as retrieval 

information on the basis of motion picture structure information and 

motion picture data outputted from analysis section 601; a retrieval 

information generating section 603 for a scene unit, connected so as to 

receive an output of retrieval information generating section 602 for a 

15 frame unit and generating and outputting summary information such as 

the average value of motion vectors in magnitude for.all of a scene as 

retrieval information on the basis of summary information of a frame unit 

outputted from retrieval information generating section 602 for a frame 

20 
unit; a retrieval information generating sec~on 604 for a motion picture for 

arranging, into a prescribed format, motion picture structure information 

outputted from analysis section 601, retrieval information of each frame 

outputted from retrieval information generating section 602 for a frame 

unit and retrieval information for all of a scene outputted from retrieval 

information generating section 603 for a scene unit to generate and output 

25 retrieval information corresponding to a motion picture; and a storage 

section 605 for storing origillal motion picture and the. retrievai information 

corresponding to a motion picture outputted from retrieval information 

generating section 604 for a motion picture, in a state of both being related 

30 
to each other, into a storage medium 606. 

Note that one frame can be consid.0re~ to be a unit of a motion 

picture obtained by temporal division of the motion picture. Hence, a 

fraJ!le can ·be called as one example of a temporally divided block. 

In this specification, a notation of "retrieval information of a frame 
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unit" is used for expressing retrieval information provided with a frame as 

a unit. Siniilarly, a notation of "retrieval information of a scene unit" is 

used for expressing retrieval information provided with. a scene as a Unit. 

Referring to Fig. 2, a prior art motion picture retrieving apparatus 

which is assumed includes: a read-out section 701 for reading out motion 

picture retrieval information and motion picture data from storage medium 

606; a retrieval information managing section 702 for holding each motion 

picture retrieval information supplied from read-out _section 701 and 

receiving a request for retrieval informatio~ to output retrieval information 

10 of a scene unit and retrieval information of a frame unit together with 

structure information of a motion picture; a retrieval executing section 703 

for a scene unit for receiving a request for retrieval with a scene as a unit to 

request retrieval information of a scene unit and motion picture structure . 

information from retrieval information managing section 702 and detecting 

15 ·a scene meeting the retrieval request on ·the basis of the retrieval 

information of a scene unit and the motion picture structure information of 

a scene received to output information on the detected scene; a retrieval 

executing section 704 for a frame unit for receiving a request for retri~val 

with a frame as a unit to request retrieval information of a frame unit in a 

20 

25. 

scene and motion picture structure information from retrieval information 

managing section 702 and detecting a scene or a frame ·meeting the 

retrieval request on the basis of the retrieval information of a frame unit in 

a scene and the motion picture structure information received to output 

information on the detected scene or frame;. a data managing section 705 

for taking out and outputting picture data tjorresponding to a detected 

scene or frame through read-out section 701 on the b8.sis of information on. · 

the detected scene or information on the detected frame, outputted from 

retrieval executing section 703 for a scene unit and retrieval executing 

section 704 for a frame unit; and, a retrieval control-section 706 for 

30 responding to a retrieval instruction given by an operator to provide a 

retrieval request to retrieval executing section 703 for a scene unit or 

retrjeval executing section 704 for a frame unit, and for repeating a process 

displaying motion picture data provided from data managing section 705 as· 
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a retrieval result to output the retrieval result at the end of retrieval. 
· · The apparatus shown in Fig. 1 is considered to operate as follows: 

When motion picture data is inputted, analysis section 601 divides motion 
picture data into scene units. Analysis section 601 further outputs motion 
picture structure information. 

Retrieval information generating section 602 for a frame. unit 
generates summary information corresponding to a frame in a scene on the 
basis of motion picture structure information outputted from analysis 
section 601 and motion picture data. Retrieval information generating 

10 section 602 for frame unit further outputs the summary information thus 
generated to retrieval information generating section 603 for a scene unit 
and r~trieval information generating section 604 for a motion picture as 
retrieval information. 

Retrieval information generating section 603 for a scene unit 
15 generates summary information for all of a scene on the basis of the 

summary information of a frame unit provided from retrieval information 
generating section 602 for a frame unit. Retrieval information generating 
section 603 for a scene unit further provides the summary information thus 
generated to retrieval information generating section 604 for a motion 

20 picture as retrieval information. 
Retrieval information generating section 604 for a motion picture. 

receives motion picture structure information, retrieval information of a 
frame unit and retrieval info:r;mation for all of a scene, from analysis section 
601, retrieval information generating section 602 for a frame unit and 

25 retrieval. information generating· secti~n 603 for a scene unit~ respectively, 
and generates retrieval information corresponding to a motion picture, 
arranging the information into a prescribed format. Retrieval information 
generating section 604 for a motion picture provides the retrieval 
information corresponding to a motion picture thus generated to st~rage 

30 section 605. 
Storage section 605 stores original motion picture data and the 

rettj_eval information provided from retriev~ information ge~erating 
section 604 for a motion picture into storage medium 606. At this time, 
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storage section 605 attaches information indicating that the motion picture 
data and the retrieval information, to be both stored there; correspond with 

each other, to one or both of the motion picture data and the retrieval · 

information; or stores the information of the correspondence separately 

from the motion picture data and the retrieval information. 
Referring to Fig. 2, it is assumed that the prior art retrieving 

apparatus operates in the following way: At the start of retrieval, ail 

operator gives a retrieval instruction to retrieval control section 706. 
Retrieval control section 706 selects retrieval of a scene unit or retrieval of 

10 a name unit in response to the retrieval instruction. 
It is assumed that, for example, retrieval of a scene is selected. 

Then, retrieval control section 706 provides a retrieval request to retrieval 
executing section 703 for a scene unit. Retrieval executing section 703 for 
a scene unit responds to this request to request retrieval information of a 

15 scene unit and motion picture structure information from retrieval · 
· information managing section 702 and receives the retrieval information of 

a scene unit and motion picture structure information outputted from 
retrieval information managing section 702. 

Retrieval executing section 703 for a scene unit detects a scene 
20 meeting the retrieval request provided from retrieval control section 706 on 

the basis of the retrieval information and the motion picture structure 
information of a scene unit. Retrieval executing section 703 for a scene 
unit outputs information on the detected scene to data managing section 
705. 

25 Data managing section 705 reads out corresponding picture data 
from storage medium 606 through read-out section 701 on the basis of 

information on a scene provided from retrieval executing section 703 for a 
scene unit to provide the picture data to retrieval control section 706 . 

. Retrieval control section 706 displays the picture data. The 
30 operator sees the displayed picture data to determine a next retrieval policy 

and gives a next retrieval instruction to retrieval control section 706. The 
siriiilar process is repeated hereinafter. 

A picture that the operator desires to take out from the data. base is 
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taken out in such a way, and then the retrieval finishes. A retrieval result 
is outputted from retrieval control section 706. 

In the prior art, retrieval information of a scene is generated on the 
basis of retrieval information of frame units included in .the scene. This is 

5 because of general understanding that the minimum unit constituting a 
scene is a frame. 

Retrieval information of a scene is generated on the basis of retrieval 
information of frame units in such a way and then spatial features in each 
frame obtained by splitting the frame into small regions (retrieval 

10 information of a screen ·split block units) can be used as retrieval 
information. However, a problem has been encountered since in a prior 
art apparatus, spatial features of a picture over all of a scene having a 
length on the time ·axis cannot be handled. In the present specification, 
such spatial features of a picture over all of a scene is referred to as 

15 "retrieval information of.a spatially split block unit." 
Consider, for example, a case where a scene is taken out that has a 

feature that an object in a vigorous motion is displayed in a middle portion 
of a screen. In the prior art, it was not able to take out such a scene from 
retrieval information of a scene unit but a necessity arose for retrieval 

20 using retrieval information attached to each of frames included in a scene. 
For this reason, in the prior art, such retrieval was perform_ed with a very 
low efficiency. 

The present invention has been made in light of the above-described 
problem and it is an object of the present invention to provide a motion 

25 picture retrieval information storage apparatu.s and a i:µoti.on picture . 
retrieVi.ng apparatus capable· of efficiently performing retrieval of a motion 
picture using a new index expressing a feature of a scene with correctness. 

It is another object of the present invention to provide a motion 
picture retrieval information storage apparatus and a motion picture 

30 retrieving apparatus capable of efficiently performing retrieval of a motion 
. picture by extracting not only a feature of a scene by dividing a scene into 

blocks on the ti.me axis but also another feature by splitting the scene only 
spatially without dividing the scene on the ti.me axis. 

- 8 -



It is still another object of the present invention to provide a motion 
picture.retrieval information storage apparatus and a motion picture 
retrieving apparatus capable of efficiently performing retrieval of a motion 
picture using a new index expressing a feature of a scene with correctness, 

5 with an small amount of information for the retrieval. 

Disclosure of the Invention 
A motion picture retrieval information storage apparatus relating to 

the present invention includes: a retrieval information generating section 
10 generating retrieval information corresponding to each of one or more 

partial motion pictures on the time axis, on the basis of motion picture data 
and motion picture structure information that divides a motion picture 
expressed by the motion picture data on the time axis into one or more 
partial motion pictures on the time axis; and a storage section storing the 

15 retrieval information and the motion picture structure information into a 
storage medium together.with the corresponding motion picture data. The 
retrieval information generating section includes a first summary 
information generating section for generating summary information of one 
or more spatially partial motion pictures obtained by spatially splitting 

20 eaCh of one or more partial motion pictures on the time axis. 
Summary information is generated from. spatially partial motion 

pictures obtained. by spatially splitting each of partial motion pictures on 
the time axis. This summary information has been introduced into the 
present invention in the art for the first time and is not information 

· 25 obtaine·d from a temporal p~ of the parti.al motion pictures on the time 
axis. This summary information is obtained from a spatially partial 
motion picture being only a part of the motion picture on the spatial 
domain, but residing over all of the partial motion picture on the time axis. 
Therefore, this summary information expresses a spa~al feature of the 

30 partial motion pictures over all of the partial motion picture on the time 
axis. By use of the new index, a retrieval is efficiently performed with 
more of emphasis placed on a spatial feature of the partial motion picture 
than on a temporal feature thereof. 
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A motion picture retrieving apparatus relating to another as_pect of 
the present invention is a motion picture retrieving apparatus for 
retrieving a desired picture using retrieval information corresponding to 
each of one or more partial motion pictures constituting a motion picture. 

5 Motion picture data expressing the motion picture is related with retrieval 
information and the retrieval information includes summary information of 
one or mQre spatially partial inotion pictures obtained by spatially splitting 
each of one or more partial motion pictures on the time axis. A motion 
picture retrieving apparatus relating to·the present invention includes: a 

10 information extracting section for reading and managing retrieval 
information; and a first partial motion picture retrieving section, connected 
with the information managing section, and for retrieving a partial motion 
picture on the time axis meeting a first retrieval request ~n response to the 
first retrieval request with a partial motion picture on the time axis as a 

15 retrieval unit, provided from the outside, using summary information of a 
spatially partial motion picture included in the retrieval information. 

Summary information obtained from a spatially partial motion 
picture obtained by spatially splitting eac~ of partial motion pictures on the 
time axis has been newly introduced into the present invention in the art 

· 20 and is obtained from a spatially partial motion picture being only a part of 
the motion picture on the spatial domain, but residing over all of the partial 
motion picture on the time axis. Hence, this summary information 
expresses a spatial feature of the partial motion pictures over all of the 
partial motion picture on the time axis. Therefore, according to a motion 

25 picture. retrievin~ apparatus relating to the present invention, by use of the 
new index, a retrieval can be efficiently perfomied with more of emphasis 
placed on a spatial feature of the partial motion picture than on a temporal 
feature thereof. 

30 Brief Description of the Drawings 
Fig. 1 is a schematic block diagram of an imaginary prior art motion 

pict~re retrieval information storage apparatus; 
Fig. 2 is a schematic block diagram of an imaginary prior art motion 
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picture retrieving apparatus; 
Fig. 3 is a block diagram of a motion picture retrieval information 

storage apparatus relating to·one embodiment of the present invention; 
Fig. 4 is a representation showing a process in which a motion 

5 picture is divided into sce1J,es in the motion picture retrieval information 
storage apparatus relating to the one embodiment of the present invention; 

Fig. 5 is a representation showing a process in which retrieval 
information of a temporally divided block unit is generated in the motion 
picture retrieval information storage apparatus relating to the one 

10 embodiment of the present invention; 
Fig. 6 is a representation showing a process in which retrieval 

information of a spatially split block unit is generated in the motion picture 
retrieval information storage apparatus relating to the one embodiment of 
the present invention; 

15 Fig. 7 is a representation for describing a concept of retrieval 
information of a scene unit in the motion picture retrieval infomiati.on 
st~rage apparatus relating to the one embodiment of the present invention; 

Fig. 8 is a representatio'n for describing a concept of retrieval 
information of a spatially split block unit in the motion picture retrieval 

20 information storage apparatus relating to the one embodiment of the 
present invention; 

Fig. 9 is a representation for describing a concept of retrieval 
information in a spatially split block unit, excluding redundancy, in the 
motion picture retrieval information storage apparatus relating to the one 

25 embodiment of the present invention; · 
. . 

Fig. 10 is a block diagram of a motion picture retrieVi.ng apparatu·s 
relating to the one embodiment of the present invention; 

Fig. 11 is a pictorial diagram showing a scene of reference in 
similarity retrieval using scene unit retrieval information; 

30 Fig. 12 is a pictorial diagram showing one scene in similarity 
retrieval using scene unit retrieval information; 

Fig. 13 is a pictorial diagram showing another scene in similarity -
retrieval using sc~ne unit retrieval information; 
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Fig. 14 is a pictorial diagram showing a scene of reference in 
similarity retrieval using spatially split block unit retrieval information; 

Fig." 15 is a pictorial diagram showing one scene in similarity 
retrieval using spatially split block unit retrieval information; 

Fig. 16 is a pictorial diagram showing another scene in similarity 
retrieval using spatially split block unit retrieval information; 

Fig. 17 is a representation for showing a concept of storage of scene 
unit retrieval information and selective storage of retrieval information of a 
spatially split block unit in the motion picture retrieval information storage 

10 apparatus relating to the one embodiment of the present invention; 
Fig. 18 is a table showing a meaning of a value of a splitting number 

. . 
specifying flag; 

Fig. 1~ is a representation expressing a concept of storage of scene 
unit retrieval information and hierarchical storage of retrieval information 

15 · of a spatially split block unit in the motion picture retrieval information 
storage apparatus relating to the one embodiment of the present invention; 

Fig. 20 is a representation showing an example splitting when a 
frame is split into 22 parts; 

Fig. 21 is a representation showing an example splitting when a 
20 frame is split into 23 parts; 

25 

Fig. 22 is a representation showing an example splitting when a 
frame is split into 24 parts; 

Fig. 23 is a representation showing an example splitting when a 
frame is split into 25 parts; 

Fig. 24 is a representation showing an example splitting when a 
frame is split into 2s parts; and 

Fig. 25 is a representation showing a motion picture data base in 
which motion picture data is stored being divided into scene units. 

30 Best Mode for Carrying out the Invention 
Fig. 3 shows a block diagram of a motion picture retrieval 

info?Jlation storage apparatus 40 relating to the embodiment. Referring 
to Fig. 3, motion picture retrieval information storage apparatus 40 
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includes: an analysis section 101 for receiving motion picture data and 
analyzing a structure of a motion picture to divide the data into scenes and 
output motion picture structure information such as scene change points; a 
first retrieval information generating section 102 for receiving the motion 

5 pictur~ data and the motion picture structure information outputted from 
analysis section 101, and generating and outputting summary information 
of picture data of each of frames included in a scene (summary information 
with a temporally divided block called as a frame as a unit), a second 
retrieval information generating section 103 for receiving the motion 

10 picture structure information outputted from analysis section 101 and the 
motion picture data, and generating and outputting summary information 
of a spatially split block constituted of picture data at the same split block 
position of all of the frames in a scene as retrieval information of each of 
the scenes; a third retrieval information generating section 104 for · 

. 15 receiving the summary information of each of the frames (temp6rally · 
divided blocks) in a scene outputted from first retrieval information 
generating section 102 and/or the summary information of each of the 
spatially split blocks in a scene outputted from second retrieval information 
generating· section 103 as inputs, generating and outputting summary 

20 information of all of the scene on the basis of the summary information 
from first retrieval information generating section 102 and/or the summary 
information from second retrieval in~ormation generating section 103; a 
fourth retrieval information generating section 105 for arranging the 
summary information outputted from first retrieval information generating 

25 section 102, the summary inform.ation outputted from sec_ond retrieval 
information generating section 103, the summary information outputted 

. from third retrieval information genera:ting section 104 and the motion 
picture structure information outputted from analysis section 101 into a 
prescribed format to thereby generate and output retrieval information 

30 corresponding to the motion picture; and a storage section 106 for receiving 
the retrieval information of the motion picture outputted from fourth 
ret~eval information generating section 105 and the original motion 
picture data and storing correspondence information between the retrieval 
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information and the original motion picture data or the like attaching the 

corresponding information or the 1.ike to one or both of the retrieval 

information and the original motion pictu,re data, or the correspondence 

information or the like as separate data from the retrieval_ information and 

5 the original motion picture, into a storage medium 107. 

Motion picture data that an apparatus of the present invention 

handles may be any of original picture signals such as RGB signals~ and 

picture data encoded according to a motion picture compression format such 

as MPEG <Moving Picture Experts Group) or the like. In the embodiment, 

10 it is a~sumed for the sake of convenience in description that the motion 

picture data is encoded data. 
More detailed description will be given of functions of blocks shown 

in Fig. 3 below: Analysis section 101 divides a motion picture into 

temporally small units (scenes). For this purpose, analysis section 101 

. 15 performs detection of scene cliange points in motion picture data. Analysis 

section 101,"in this example, detects a scene change point using frequency 

information in a frame in predictive mode of coded blocks included in 

encoded picture data. 
For example, referring to Fig. 4, analysis section 101 detects a first 

20 scene change frame 130, a second scene change frame 132, a third scene 

change frame 134 and a fourth scene change frame 136 of a motion picture 

120. Thereby, analysis section 101 divides motion picture 120 into a first 

seen~ 140 constituted of picture data between first scene change frame 130 

and second scene ch~nge frame 132 (including first scene change frame 

25 130), a seco:nd scene.142 constituted of picture data between ·second ~cene 

change frame 13~ and third scene change frame· 134 (including second 

scene change frame 132), a third scene 144 constituted of picture data 

between third scene change frame 134 and fourth scene change frame 136 

(including third scene change frame 134), and a fourth scene 146 

30 constituted of picture data from fourth scene change frame 136 to the last 

frame of motion picture 120 (including fourth scene change frame 136). 

That is, analysis section 101 divides motion picture 120 into four scenes 

140, 142, 144 and 146, in this example . 
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·Analysis section 101 has a function of outputting information 
expressing positions in the picture data on first scene change frame 130, 
second scene change frame 132, third scene change frame 134, fourth scene 
change frame 136 and so on, as motion picture structure informati~n. 

5 Referring to Fig. 5, first retrieval information generating section 102 
performs the process as described below on a scene 160 obtained by 
dividing motion picture data on the basis of motion picture structure 
information outputted from analysis section 101 to prepare summary 
information of each of frames included in scene 160. Note that scene 160 

10 includes picture data from a frame 162A to a frame 162N .. 
First retrieval information generating section 102 obtains frequency 

information 166A to 166N of motion vectors in respective frames 162A to 
162N. Furthermore, first retrieval information generating section 102 
obtains averages 168A to 168N of motion vectors in respective frames 162A 

15 to 162N. 
· Frequency information 166 and average information 168 thus 

obtained constitute a summary information 170 of each frame here. The 
summary information is given as a function of a frame number (that is a 
function of time). 

20 The summary information is retrieval inform_ation obtained by 
compression of information spatially distributed in each of the frames 
included in scene 160. A frame is a kind of a temporally divided block 
since a frame is a unit obtained by temporally dividing a motion picture. 
Hence, summary information 170 can be said retrieval information of a 

25 temporally divided block unit. 
Second retrieval i.Iiformation generating section 103 receives the 

motion picture structure information (information on scene change 
positions) outputted from analysis section 101 and the motion picture data. 
Second retrieval information generating section 103 generates summary 

30 information of a spatially split block using the motion picture structure 
information and the motion picture data in the following way. 

Note that the spatially split block here is a block as described below: 
All of frames in one scene are each spatially split into plural split blocks iri 
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the same way. All of plural split blocks at corresponding positions on all of 
the respective frames are collectively called a spatially split block of the 
scene. Therefore, wheri. one scene includes n frames and each frame is 

. : 

spatially split into m split blocks, the scene is split into m spatially .split 
5 blocks and each spatially split block includes n split blocks. 

Specifically, referring to Fig. 6, in second retrieval information 
generating section 103, the following process is applied to scene 160. As 

described previously, it is assumed that scene 160 includes a plurality of 
frames 162A to 162N. Frames 162A to 162N are each spatially split into 

10 M split blocks, wherein a split block means each of small regions obtained 
when a picture plane is split into a plurality of parts. For example, frame 
162A shown in Fig. 6 is split into a plurality of split blocks 180Al to 180AM. 

This applies to each of the other frames 162B to 162N. 
One spatially split block of scene 160 is formed from split blocks at 

15 the same position on the plurality ~fframes 162A to 162N. For example, 
spatial split block 182-M is formed by a collection of the Mth split blocks of 
respective N frames (the number of elements is equal to N). The other 
spatial split blocks are formed in a similar way. 

Summary information 188 is generated by compressing information 

20 distributed in the direction of the ti.Iile axis for each of the M spatially split 

blocks thus obtained. Summary information 188 referred to herein is 

summary information of each spatially split block and a value of a function 
of a position (coordinates) in a frame of a split block included in each of the 
spatially split blocks. 

25 Typically, summary information 188 includes frequency information 
184 and average information 186. The frequency information in a spatial 
split block in a predictive mode of each encoded block or frequency 
information in a spatially split block of motion vectors in motion 
compensative prediction encoding can be used as frequency information 184. 

30 For example, frequency information 184Ais obtained from a spatially split 
block 182-1, though not shown, and frequency inform·ation 184B is obtained 

fro~ a spatially split block 182-2, though not shown and the other 
frequency information is obtained in a similar way; finally, frequency 
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information 184M is obtained from a spatially split block 182-M. 
A total sum or the average of motion vectors in a spatially split block 

can be used as average information 186. For example, average 
information 186A is obtained. from a spatially split block 182· l, not shown, 

5 average information 186B is obtained from a spatially split block 182·2, not 
shown, and the other average. information is obtained in. a similar way; 
finally, average information 186M is obtained from a spatially split block 
182-M. 

In addition_ to the total sum and the average, as summary 
10 information, there also can be used a standard deviation or the like of 

motion vectors in a spatially split block. 
Third retrieval information generating section 104 receives summary 

information outputted from first retrieval information generating section 
102 and summary information outputted from second retrieval information 

15 generating section 103, and generates and outputs summary information of 
all. of the scene on the basis of one or both of the summary information. 

The summary information of all of a scene herein is retrieval 
information used in retrieval of the scene. As summary information of all 
of a scene, the.re can be used frequency information, the average, a 

20 standard deviation or the like of all of the scene with respect to motion 
vectors, luminance values, color differences or the like parameter. 

In this specification, a notation of "retrieval information of a 
temporally divided block unit (frame unit)" is used for expressing retrieval 
information provided with a temporally divided block (frame) as a unit. 

25 Similarly, a notation of "retrieval information of a spatiap.y split block unit'~ 
and "retrieval.inform.ation of a scene unit" are used for expressing retrieval 
information provided with a spatially split block and a scene as a unit. 

Fourth retrieval information generating section 105 arranges 
summary information outputted from first retrieval information generating 

30 section 102, summary information outputted from second retrieval 
information generati.D.g section 103, summary information outputted from 
thir~ retrieval information generating section 104 and motion picture 
structure information outputted from analysis section 101 into a prescribed 
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format to generate and output retrieval information corresponding to the 
motion picture and provide the retrieval information to storage section 106. 

Storage section 106 receives the retrieval inform·ation corresponding 
to the motion picture, outputted from fourth retrieval information 

5 generating section 105 and the original motion picture data to stor~ only 
the retrieval information or the retrieval information and the motion 
picture data into storage medium 107. At this time, storage section 106 
stores information showing that the motion picture data and the retrieval 
information corresponds with each other, attaching to one or both of, or as 

10 separate data from, the motion picture data and the retrieval information. 
Information of a magnitude of motion obtained on the basis of motion 

vectors included in motion compensative prediction-encoded, motion picture 
data is used, as retrieval information adopted in a motion picture retrieval 
information storage apparatus 40 relating to the embodiment described 

15 above in connection to a structure and a general operation thereof. 
Specifically, retrieval information of a temporally divided block 

<frame) unit is obtained for each of frames in a scene, as a total sum of the 
absolute values of motion vectors in all of a frame, obtained from t~e 
motion vectors attached to each of encoded blocks. Note that the retrieval 

20 information may be obtained as the average ofthe absolute values of 
motion vectors instead of the total sum of the absolute values of motion 
vectors with the same effect. Actually, if the number of encoded blocks 
included in one frame is determined, either a total sum or the average of 
the absolute values of motion vectors can be obtained from the other with 

·25 ease. 

A total sum of the absolute valU:es of motion vectors in each of 
spatially split blocks is used as retrieval information of a spatially split 
block unit. Herein, too, the average of the absolute values of motion 
vectors can be used instead of the total sum of motion vectors. In a case 

30· where split blocks constituting a spatially split block coincides with 
encoded blocks, the number of motion vectors corresponding to each of the 
spli~ blocks is 1. In a case where each split block includes a plurality of 
encoded blocks, the number of motion vectors corresponding to each of the 
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split blocks is equal to the number of encoded blocks included in each split 
block. 

Alternatively, retrieval inform·ation of each spatially split block unit 
may be a total sum of the absolute values of motion vectors in each · 

5 spatially split block divided by the number of split block~ (on a frame) 
constituting each spatially split block. . The number of the split blocks in 
this case is equal to the number of frames constituting a scene .. 
Furthermore, the retrieval information of each spatially split block unit 
may be a total sum of the absolute values of motion vectors in each 

10 spatially split block unit divided by the number of coded blocks included in 
split blocks (on a frame) constituting each spatially split block. 

If a total sum of the absolute values of motion vectors is adopted as 
retrieval information of a temporally divided block or a spatially split block, 
a total sum of the absolute values of all of motion vectors included in a 

15 scene can be calculated. In the embodiment, the total sum thus obtained 
is used as retrieval information of a scene unit. 

Then, description will be given of a specific example of a split block 
for use in generating retrieval information of a spatial split block unit. As 
shown in Fig. 7, i~ is assumed that scene 160 is constructed offraIJ?.eS 162A 

20 to 162N. Scene unit retrieval information I of scene 160 is obtained from a 
total sum of the absolute values of motion vectors of frames 162A to 162N. 

As shown in Fig. 8, it is assumed that frames 162A to 162N are each 
split into 2 ~ 2 split blocks. That is, frames 162A to 162N are each spµt 
into 4 split blocks. For example, frame 162A is split into 4 split blocks 

25 . 190Al to 190A4. ·This_ applies to the other frames, not shown, in a similar 
. . 

manner. For example, frame 162B is split into frames 190B 1 to 190B4. 
Accordingly, as can be seen from the previous description of a spatially split 
block, scene 160 is split into 4 spatially split blocks and retrieval 
information Ii to I4 of spatially split block units is obtained from a total sum 

30 of the absolute values of motion vectors in the respective 4 spatially split 
blocks, all as real numbers . 

. _ Accordingly, as scene retrieval information for scene 160, {I, Ii, I2, Is, 
I4} obtained by arranging retrieval information I, Ii, I2, Is, I4 in ascending 
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order can be used. The retrieval information has only to be stored together 
with the original picture data. 

However, the above-described retrieval information includes 
redundancy. In this example, this means that scene unit retrieval 

5 information I is equal to the sum of retrieval information of spatial split 
block units. For example, scene unit retrieval information I can be 
obtained from retrieval information I1 to I4 of spatially split block units. 
Furthermore, one of retrieval information of spatially split block units can 
be calculated from the other three of retrieval information I1 to I4 of 

10 spatially split block units and scene unit retrieval information I. 
Therefore, in an apparatus of the embodiment, an operation is 

performed such that I4 is not included in retrieval information. Moreover, 
in an apparatus of the embodiment, a value of each of the spatially split 
block unit retrieval information is shown as a percent thereof relative to 

15 retrieval information of a scene unit as 100 without using a value of an 
.original value of each spatially split block unit retrieval inforination as it is. · 
If ratios of the first to third spatially split block retrieval informati,on to 
scene unit retrieval information I are assumed as P1 and P2 and Ps, 

retrieval information of spatially split .block units at this time are obtained 
20 in a way as shown in Fig. 9. That is, retrieval information P1 of the first 

spatially split block is calculated from retrieval information of the first 
spatially split block and the scene unit. Retrieval information P2 of the 
second spatially split block is calculated from retrieval information of the 
second spatially split block and the scene unit. Retrieval information Ps of 

25 the third s_patially split block is calCl;llated from retrieval informa~ion of the . 
. . . . 

third spatially split block and the scene unit. Since redundancy arises if 
retrieval information of the fourth spatially split block is to be obtained, the 
retrieval information of the fourth spatially split block is not obtained. 
That is, scene 160 is split into 4 spatially split blocks and retrieval 

30 information of 3 ones of the 4 blocks has only to be obtained. In general, 
Pk is obtained.from an equation Pk= 100 x IklI. 

If retrieval information of spatially split blocks is stored as percents 
relative to the scene unit retrieval information as 100, advantages as 
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described below can be attained. Firstly, since a dynamic range of a signal 
for storing retrieval information is restricted, retrieval information can be 
stored with more of efficiency. That is, an information amount to be stored 
decreases compared with a case of being not stored as a percent. Secondly, 

5 since a value of retrieval information is normalized, retrieval information 
attached to different scenes can be compared with each other. Thirdly, as 
described already, one variable to be stored can be omitted. 

In such a way, motion picture retrieval information is generated by 
fourth retrieval information generating section 105 and stored into storage 

10 medium 107 through storage section 106. 
Description will be given of an apparatus retrieving a motion picture 

by use of motion picture data and retrieval information stored in storage 
medium 107 with the help of motion picture retrieval information storage 
apparatus 40 shown in Fig. 3 below: Referring to Fig. 10, a motion picture 

15 retrieving. apparatus 50 relating to the embodiment includes: a read-out 
section 501 for reading motion picture data and retrieval information 
therefor stored in storage medium 107; a retrieval information managing 
section 502 for holding the retrieval information of a motion picture read 
out by read-out section 501 to output scene unit retrieval information, 

20 spatially split block unit retrieval information or a temporally divided block 
unit retrieval information, in response to a retrieval request, together with 
motion picture structure information; a first retrieval executing section 503 
for issuing a request to retrieval information managing section 502 in · 
response to a scene unit retrieval request, receiving retrieval information of 

25 all of the scene and motion picture structure information from retrieval 
information managing section 502 and· detecting a scene meeting the 
retrieval request for a scene unit to output information of the detected 
scene; a second retrieval executing section 504 for issuing a request to 
retrieval information managing section 502 in response to a .retrieval 

30 request for a spatially split block unit and detecting a scene meeting the 
retrieval request on the basis of summary information of each of spatially 
spli~ blocks in a scene and motion picture structure information, received · 
from retrieval information managing section 502 to output information of 
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the detected scene; a third retrieval executing section 505 for issuing a 
request to retrieval information managing section 502 in response· to a 
retrieval request for a temporally divided block unit and detecting a scene · 
or a frame meeting the retrieval request on the basis of summary 

5 information of each of frames in a scene and motion picture structure 
inform,ation received from retrieval information managing section 502 to 
output information of the detected scene or frame; a data managing section 
506 for holding motion picture information read out by read-out section 501 
and outputting picture data of a scene or a frame detected on the basis of a 

10 retrieval result outputted from first retrieval executing section 503, second 
retrieval executing section 504 or third retrieval executing section 505; and 
a retrieval control section 507 for issuing a retrieval request for a scene 
unit to first retrieval executing section 503, a retrieval ~equest for a 
·spatially split block unit to second retrieval executing section 504 or a 

15 . retrieval request for a temporally divided block unit to third retrieval . 
executing section 505 in response to inputting of a retrieval instruction 
from an operator,· as a result displaying picture data of a scene or a frame 
outputted from data managing section 506 and outputting a retrieval result 
when a retrieval finishes. 

20 This motion picture retrieving apparatus 50 operates as described 
below: At the start of retrieval, an operator gives a retrieval instruction to 
retrieval control section 507. Retrieval control section 507 selects one of 
retrieval in scene units, retrieval in spatially split block units or retrieval 
in temporally divided block units and issues a retrieval request to a 

25 corresponding one of first ret:rieval executing sec:tion 503, second retrieval 
executing section 504 and third retrieval executing se~tioil 505. 

The corresponding one having received the retrieval request from 
retrieval control section 507 among first retrieval executing section 503, 
second retrieval executing section 504 and third retrieval executing section 

30 505 detects a scene or a frame meeting the retrieval request on the basis of 
motion picture structure information, summary information of a scene unit, 
a spatially split block unit or a temporally divided ·block (frame) unit 
provided from retrieval information managing section 502 to provide 
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information on the detected scene or frame to data managing section 506. 
Data managing section 506 extracts a picture data of a scene or ·a · 

frame from motion picture data, wherein the picture of a scene or a frame 
corresponds to information of detected scene or frame having received from 
first retrieval executing section 503, second retriev~ executing section 504 
or third retrieval executing section 505 to provide the pictur~ data of a 
scene or frame to retrieval control section 507. 

Retrieval control section 507 displays the picture provided from data 
managing section 506. The operator determines whether or not the 

10 picture is a desired scene to issue an instruction such that a retrieval result 
is outputted if the picture is the desired scene to retrieval control section 
507. Retrieval control section 507 outputs the retrieval result in response 
to this instruction. 

If the picture displayed by retrieval control section 507 is not one to 
15 express the desired scene, the operator gives a next retrieval instruction to 

retrieval control section 507. Retrieval control section 507 hereinafter 
performs a similar operation of the above-described to display a scene as a 
retrieval result. The operation is repeated till the retrieval finishes. 

Description will be given of a concrete example of motion picture 
20 retrieval. In this embodiment, there is used information on a magnitude 

of a motion obtained on the basis of motion vectors included in motion 
picture data subjected to motion compensation prediction encoding. 

A desired scene or a desired frame in a scene is retrieved as described 
below:· 

25 When using rettj.eval information in scene units, selection can be . 
effected between a scene large in ·motion as a whole and a scene small in 
motion as a whole. 

When using retrieval information in spatially split block units, 
selection can be effected , for example, between a scene having motions 

30 unevenly distributed in a space across the scene and a scene having 
motim;is comparatively evenly distributed in a space across the scene. 
Fur~hermore, it can be specified what portion of a.picture motions are 
localized in. For example, selection can be effected on a scene having a 
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portion (a subject to be shot) in vigorous motion in the middle part of a 

pictur~, a scene having a portion in vigorous motion in lower half of a · 

picture (a picture including a portion of sky) or the like. 

In the embodiment, retrieval information with a spatially split block, 
which was not conceived in the prior art, as a unit is used in retrieval of a 
scene. Therefore, the following effect is achieved. 

Referring to Figs. 11to13, a case is considered where a similarity to 

a scene of reference shownin Fig. 11.W is calculated on a sceneAshown in 
Fig. 12(A) and a scene B shown in Fig. 13W. With such similarity 

10 calculation adopted, a scene having a motion feature analogous to the scene 

of reference can be detected. Figs. 12 to 13 show cases in each of which 
only retrieval information of a scene unit is used. 

In (B) parts of Figs. 11to13, there are shown scene unit retrieval 

information for pictures shown in respective (A) parts of the :figures. As 

15 shown in the (A) parts .of Figs. 11 to 13, a s.cene A and a scene B have a · 

20 

25 

· similar intensity of motion in the entirety thereof. For this reason, as 

shown in the (B) parts of Figs. 11 to 13, scene unit retrieval information of 

each of the scenes is of a similar value. That is, scenes A and B are 

determined to be both analogous to the scene of reference. 

Subsequent to this, referring to Figs. 14 to 16, description will be 

given of a feature of similarity retrieval in a case where retrieval 

information in spatially split block units are adopted. In (A) parts of Figs. 
14 and 16, there are shown a scene of reference, scenes A and B, 
respectively. As shown in the :figures, each frame of each of the s~enes has 

four split blocks.· Spatially split blocks unit retrieval information P1, P2 
and Ps are calculated for spatially split blocks consisted of respective three 

ones among the four split blocks of each scene. Furthermore, as shown in 

(B) parts of Figs. 14 to 16, retrieval information in scene units of a scene of 
reference, scenes A and B is of almost the same value. 

30 As shown in (C) parts of Figs.14 to 16, however, the following facts 

are found when the scenes are compared with each other in terms of 

ret~eval information in spatially split block units. That is, scene A has a 
distribution more similar to a distribution of a spatially split block unit 
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retrieval information of the scene of reference. This is because in scene B, 
a·person is shifted to the right side, so uneven motions.are observed 
sp·atially. The scene of reference and scene A both have a person almost in 
the middle of a picture. Therefore, while scene Ais detected as a scene 

5 analogous to the scene of reference, scene B is not detected so. That is, 
even in a case where scenes A and B are analogous to the scene of reference 
in motion as a whole, scenes can be discriminated therebetween according 
to whether or not motions are unevenly distributed. 

Furthermore, if retrieval information in frame (temporally divided 
10 block) units is utilized, for example, selection can be effected between a 

frame as in vigor9us motion and a frame as in, to the contrary, no motion in 
a scene. 

By combining retrieval information in scene units, retrieval 
information in spatially split block units and retrieval information in 

15 temporally divided block units, retrieval of a desired scene can be 
performed in more detailed manner. 

For example, motion picture retrieval can be performed in such a 
way that scenes large in motion as a whole are selected, fewer scenes 
having a middle portion in· vigorous motion are further selected and further 

20 fewer scenes or frames are taken out with a frame in especially vigorous . 
motion as a key frame. 

As described above, according to an apparatus of the embodiment, a 
desired scene picture can be retrieved efficiently on the basis of pictorial 
features such as motions of a picture by specifying conditions from multiple 

25 aspects. Furthermore, a time required for retrieval is also reduced. 
The above-:descrlbed embodiment is only one example for carrying 

out the present invention. Various modifications or alterations of the 
apparatuses can be performed in addition to the embodllnent. 

For example, in an apparatus of the embodiment, analysis section 
30 101 automatically finds scene change points through signal analysis on 

m,otion picture data. The present invention, however, is not limited to this, 
but !mother procedure may be adopted in which for example, an operator 
sees a motion picture and analyzes a. structure of the motion pictul'.e based 
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on his or her personal point of view to attach a tag to a dividing position for 
dividing the motion picture into scenes. In· this case, while analysis 
section 101 ·analyzes motion picture data in a similar manner, the motion 
picture is divided into scenes seeing tags attached to the motion picture 

5 data. 
In the above-described embodiment, frequency information in frame 

of mo~on vectors in motion compensation prediction encoding is used as 
frequency information 166 of summary information of a frame. In the 
present invention, however, no limitation is imposed on this, but frequency 

10 information in frame in a predictive mode of each of coded blocks can also 
. be used as freque~cy information. 

Furthermore, as summary information, there may also be used a 
total sum or a standard deviation of motion vectors in frame, or the average 
luminance or the average color difference in frame calculated using an 

15 original picture signal· or a decoded picture signal in addition to the above­
described. 

A method and procedure for retrieval are not limited to combinations 
shown here. Another possibility is to change the order in which 
candidates to be selected are screened. Moreover, a method and procedure 

20 for retrieval changes according to retrieval information to be generated as 
well. 

In addition, for example, in an apparatus of the above-described 
embodiment, there was adopted a collection across one scene of split blocks 
each obtained by splitting a frame into 2 x 2 = 4 parts as a spatiallt split 

25 block. The number of split parts is not limited to four. For example, as 
shown in Fig. 17, possibility is to 8plit a frame .into 4 x 4, 8 x 8 or a number 
larger than the latter. In a case of 4 x 4 splitting, spatially split block unit 
retrieval information are expressed by a percent ranges from P1 to P15. Pie 

can be obtained by subtracting the sum of retrieval information of the other 
30 spatially split blocks from 100 %. In a case of 8 x 8 splitting, spatially split 

block unit retrieval information are expressed by a percent ranges P1 to Pas. 

Pa4 ~an also be obtained by subtracting the sum of retrieval information of 
the other spatially split blocks from 100 %. 
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Moreover, any of a plurality of splitting methods such as above­
described may be selectively used. In this case, spatially split blocks are 
each constructed of split blocks each split according to the number of parts 
selected (, which can be called as "resolution.") to obtain retrieval 

· 5 information of each spatially split block. Besides, when retrieval 
information is stored, in addition to scene unit retrieval information and 
retrieval information in spatial split block units according to a selected · 
resolution, a splitting number specifying flag with correspondence between 
the value thereof and the splitting number shown in Fig. 18 is att~ched to 

10 retrieval information. If the splitting number specifying flag is "O," 
retrieval information in spatially split block units {P1, P2, Ps} is stored; if 
the splitting number specifying flag is "1," retrieval information of spatially 
split block units {P1, P2, ···, P11>} is stored; if the splitting number specifying 
flag is "2," retrieval information of spatially split block units {P1, P2, ···, Pss} 

15 is stored· and if the splitting number specifying flag is "3," retrieval 
information of spatially spli~ block units {P1, P2, ···, P255} is stored. 

By enabling resolutions of spatially split blocks to be specified in a 
plurality of ways, the following effects arise: 

In a data base in which only a comparatively simple and easy 
20 retrieval is required in which a rough distribution of motions of a motion 

picture, upward or downward, or leftward or rightward, is desired to know, 
a small splitting number is used: such as 2 x 2. A storage amount of 
retrieval. information can be suppressed. 

In a data base where a request frequently arises for extracting a 
25 · . scene large in.motion in a Specific portion of a picture or two porti?ns 

spaced apart from each other thereof, a comparatively large splitting 
number is used: such as 8 x 8. A highly functional ·retrieval can be 
realized. Retrieval information of a high resolution includes retrieval 
information of a low resolution; therefore, the retrieval information of a low 

30 resolution is not necessary to be additionally provided in duplication even 
when the retrieval information of a low resolution is required. 

In the above-described embodiment, the numbers of splittings in 
longitudinal direction and lateral dii:ection are equal to each other .as in 
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cases of 2 x 2, 4 x 4 and 8 x 8 and each of the numbers are 2 to the nth 
power, where n is a natural number. When such a splitting number is 
selectively used, a correspondence can be possible between retrieval 
information from data bases storing spatially split block unit retrieval 

5 information having respective different splitting resolutions. Furthermore, 
retrieval information having different splitting resolutions can also be 
compared with each other. 

Moreover, as shown in Fig. 19, hierarchical storage may be effected of 
retrieval information in spatially split block units with respective several 

10 levels of resolutions. For example, retrieval information of a scene 
includes retrieval information 200 of a scene unit, retrieval information 202 
in spatially split block units according to 2 x 2 splitting, retrieval 

information 204 in spatially split block units according to 4 x 4 splitting 
and retrieval information 206 in spatially split block units according to 8 x 

. 15 8 splitting. · 

In the hierarchical st1ucture, retrieval information of a spatially split 
block unit in a layer is expressed with retrieval information in 4 spatially 
split block units of a one·step higher resolution. Therefore, even in a case 
where in each layer, one of retrieval information of four spatially split block 

20 units is not stored, all the informatio:n required for retrieval can be 
obtained. 

Retrieval information according to the example shown in Fig. 19 
· includes retrieval information with the same resoh:ition as in storage of 
retrieval information with a spatially split block, as a unit, formed by 

25 splitting a :(rame into 8 x 8 parts, shown in Fig. 17. On the other hand, 
according to retrieval information shown in Fig. 19, an· advantage arises 

that retrieval information of other resolutions can be obtained with ease. 
In the above-described embodiment, all the frames of a scene are 

split .in n x n arrangements such as 2 x 2, 4 x 4 and 8 x 8 to form spatially 
30 split blocks. According to the present invention, however, splitting 

methods for a frame are not limited to those. For example, a splitting 
·method may be adopted in which a frame is split in ways as shown in Figs. - . 
20 to 24 and retrieval information is generated using thus obtained 
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spatially split blOcks as units. In examples shown in Figs. 20 to 24, all the 
frames in a scene are split into 2 to nth power (2n) (n .= 2 in Fig. 20, n = 3 in 
Fig. 21, n = 4 in Fig. 22, n = 5 in Fig. 23 and n = 6 in Fig. 24). Even when 
such splitting methods are used, retrieval information can be generated for 

5 realizing a similar retrieval function of that obtained in an apparatus of the 
above-described embodiment. 

By the splitting methods for a frame as shown in Figs. 20 to 24 as 
well, correspondence between retrieval information having respective 
different resolutions is easy in a similar way of the abov:e-descri.bed 

10 embodiment. Furthermore, easy comparison can be effected between 
retrieval information having respective different resolutions. 

Note that in an example shown in Fig. 5, for example, summary 
information is obtained with frame 162N as one temporally divided block 
164N. However, the present invention is not limited to such an example. 

15 For example, one temporally divided block may include two or more frames. 
Furthermore, it may be adopted that each frame is subsampled to form 
subframes so that one temporally split block includes one or a plurality of 
subframes. Still furthermore, it may be adopted that frames in a scene are 
partly removed in a proper manner and summary information of the 

20 remaining frames is used. 
Note that in the examples shown in Figs. 6 and 8, summary 

information of a spatially split block is obtained using all of the split blocks 
included in the spatially split block. The present invention, however, is 
not limited to such examples. It is not necessarily required to use picture 

25 data correspondi.J?.g to all of the split blocks in a spatially split block ?ut i~ 
is allowed that the gplit blocks are partly removed in a proper manner or 
picture data in each split block is partly removed in a proper manner to 
form summary information of the spatially split block. 

Note that when generating retrieval information in temporally 
30 divided block units or in spatially split block units or retrieval information 

in scene units, which are described above with reference to Figs. 5 and 6, in 
order to remove an influence of motions of a camera shooting a motion 
picture on motions of the background, retrieval information may be 
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generated, correcting an influence due to motion vectors corresponding to 
the motions of a camera. 

Moreover, in the above-described embodiment, the motion picture 
retrieval information storage apparatus 40 and motion picture retrieving 

5 apparatus 50 are s~parate apparatuses. Retrieval information is 
transferred from motion picture retrieval information storage apparatus 40 
to motion picture retrieving apparatus 50 through storage medium 107. 
Instead of this configuration, for example, kinds of retrieval information 
generated by first retrieval information generating section 102, second 

10 retrieval information generating section 103 and third retrieval 
information generating section 104, shown in Fig. 3, may be transferred 

directly to retrieval information managing section 502 of Fig. 10 together 
with motion picture structure information outputted from analysis section 
101. Retrieval processing in this case is a so-called real time retrieval. 

15 Split blocks obtained by splitting a frame in the above-described 
embodiment may coincide with encoded blocks. · Blocks of a proper -size 
may be newly defined differently from encoded blocks. In the above· 
described embodiment, split blocks are of symmetrical shape and 
arrangement of split blocks is also symmetrical. When split blocks are 

20 newly defined, however, no necessity arises for shape of blocks being 
symmetrical. Furthermore, no necessity arises for arrangement of split 
blocks being symmetrical either. Still further, partly removal in a picture 
plane can be properly effected. That is, a region which is not included in 

any split block may be present in a picture plane. Moreover, split blocks 
25 may be partly overlapped· on .each other. That is, a region w~ch is 

included in a plurality of split blocks may be present in a picture plane. 
In the above-described embodiment, third retrieval information 

generating section 104 shown in Fig. 3 receives summary information 
outputted from first retrieval information generating section 102 and 

30 summary information outputted from second retrieval information 
generating section 103 to generate summary information of all of a scene. 
The _present invention, however, is not limited to such an example. For 
example, third retrieval information generating section 104 may generate 
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summary information of all of a scene directly from input picture data. 

In addition, in the above-described embodiment, various kinds of 

summary information (retrieval information) is obtained with one scene 

physically defined as a unit. However, retrieval information is not 

5 necessarily required to be obtained with a scene as a unit. For example, 

retrieval information may be obtained with a subscene obtained by dividing 
one scene into a plurality of parts, as a unit. That is, the word "scene" also 

means "subscene." To the contrary, retrieval information can also be 

obtained with a composite scene composed of a plurality of scenes, as a unit. 

10 That is, the word "a scene" also means "a collection of plural scenes." 

Furthermore, while retrieval information is generated for one motion 

picture data and stored and retrieval is executed in the above-described 
embodiment, the present invention is not limited to such an example. 

That is, a case is considered where a plurality of motion picture data is 

15 adopted as an object for retrieval, retrieval information is generated and 

stored, and a desired scene or a desired frame is retrieved among a 
plurality of pieces of motion picture data. 

As an example of the case, there is considered retrieval of motion 

picture from a picture data base, shown in Fig. 25, in which each of a 

20 plurality of scenes is stored as motion picture data, independent from the 

other. In a case where shooting of a motion picture is performed using a 

digital camera or. the like capable of shooting a motion picture, available in 
recent years, each of motion pictures shot, that is motion picture data 

expressing one scene of one time picture recording from start to end is 

25 generated as. a d~ta file in.depenc"l:ent from the others. Therefore, the 
picture data base as shown in Fig. 25 can be conceived with ease. · 

Retrieval information is generated by motion picture retrieval 

information storage apparatus 40 shown in Fig. 3 for such a picture data 

base. At this time, inputted motion picture data is plural pieces of motion 

30 picture data present in the data base. Stored picture data is already 

divided into scenes (one motion picture data includes one scene only); 

ther¢'ore, no necessity arises for motion picture structure information. 
Therefore, in analysis section 101, no necessity arises for a structural 
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analysis for a motion picture. First, second and third retrieval information 
generating sections 102, 103 and 104 generate respective summary · 
information of a frame (a temporally divided block), a spatially split block 
and all of a scene. Fourth retrieval information generating section 105 

5 generates retrieval information of a motion picture, arranging summary 
information from the sections into a prescribed format. Storage section 
106 receives each motion picture data and retrieval information 
corresponding to each of the motion pictures to store correspondence 
information between each motion picture data and the retrieval 

10 information, attaching to one or both of.the motion picture data and the 
retrieval information, or as separate data therefrom, into storage medium 
107. Storage medium 107 may be provided in a data base for the original 
picture. Moreover, each of retrieval information may be stored either 
independently from the others or collectively as retrieval information 

15 . corresponding to a picture data base . 
. Furthermore, retrieval is executed by the motion picture retrieving 

apparatus shown in Fig. 10 using such a picture data base and retrieval 
information generated and stored. At this time, information read out by 
read-out section 501 and managed by retrieval information managing · 

20 apparatus 502 is retrieval information corresponding to a plurality of pieces 
of motion picture data present in a data base and no necessity arises for 
motion picture structure information corresponding to each of motion 
picture data. First, second and third retrieval executing sections 503, 504 
and 505 detect a scene or a frame meeting a retrieval request using 

25 corresponding retrieval information to output information on the detected 
scene or frame. Data managing section 506 and retrieval con~ol section 
507 operate in· a similar manner of the above-described embodiment to 
obtain a retrieval result. 

The embodiment disclosed this time should be construed by way of 
30 illustration and example but not by way of limitation in all aspects. It is 

intended that the scope of the present invention is not the above-described 
desc?ption but shown by the terms of the claims and includes all of 
modifications or alterations within the claims literally and in the sense of 
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Industrial Applicability 
.AI3 described above, a motion picture retrieval information storage 

·5 apparatus and a motion picture retrieving apparatus relating to the 
present invention generates retrieval information of a scene with a 
spatially split block obtained not by temporally divided the scene but by 
spatially splitting the scene, as a unit, to retrieve a scene on the basis of the . 
retrieval information; therefore, the apparatuses are suited for use in a 

10 system in which a desired scene among motion pictures is efficiently 
retrieved according to a spatial feature observed through the scene. 
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1. A motion picture retrieval information storage apparatus (40) 
storing retrieval information into a storage medium for retrieving a motion 

5 picture, expressed by motion picture data, and constituted of one or more 
partial motion pictures (140, 142, 144, 146, 160) on the time axis, 
comprising: 

a retrieval information generating section (102, 103, 104, 105) 

generating retrieval illformation corresponding to each of said one or more 
10 partial motion pictures on the basis of said motion picture data; and 

a storage section (106) storing said retrieval information into a 
storage medium together with correspondence information between said 
retrieval information and said motion picture data, 

wherein said retrieval information generating section (102, 103, 104, 

15 105) comprises: a first summary information generating means (103) for 
generating summary information (188) of one or more spatially partial 
motion pictures obtained by spatially splitting each of said one or more 
partial motion pictures (140, 142, 144, 146, 160) on the time axis. 

20 2. The motion picture retrieval information storage apparatus 
according to claim 1, wherein said one or more partial motion pictures (140, 

142, 144, 146, 160) on the time axis are obtained by dividing a motion 
picture expressed by said _motion picture data on the time axis, comprising: 

a motion picture structure information outputting section (101) 
25 outputting motion picture structure inf<?rmation expressing positions, in 

said motion picture data; of said one or more partial motion pictures on the 
time axis, 

wherein said retrieval information generating section (102, 103, 104, 

105) generates retrieval information corresponding to each of said one or 
30 more partial motion pictures (140, 142, 144, 146, 160) on the basis of said 

motion picture structure information and said motion picture data, and 
said storage section (106) stores said retrieval information and said 

motion picture structure information into a storage medium together with 
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correspondence information between said retrieval information and said 
motion picture data. 

3. The motion picture retrieval information storage apparatus (40) 
5 according to claim l, wherein 

each of said one or more partial motion pictures on the time axis 
comprises: one or more temporal unit pictures (162A to 162N), and · 

said first summary information generating means (103) comprises: 
spatially splitting means (103) for splitting each of said one or more 

10 temporal unit pictures (162A to 162N) of each of said one or more partial 
motion pictures (140, 142, 144, 146, 160) on the time axis into a plurality of 
spatially split blocks in the same manner and generating said summary 
information of a spatially split partial motion picture from picture data 
corresponding to said spatially split blocks at the same position on said 

15 respective one or more temporal unit pictures (162A to 162N). 

4. The motion picture retrieval information storage apparatus 
according to claim 3, wherein 

said spatially splitting means (103) splits each of said one or more 
20 temporal unit pictures (162A to 162N) of each of said one or more partial 

motion pictures (140, 142, 144, 146, 160) on the time axis into the same and 
predetermined number of parts in each of two directions defined on a unit 
picture to form plural spatially split blocks and generates said summary 
information of a spatially split partial motion picture from picture data 

25 corresponding to said spatially split blocks at the same position on said 
respective one or more temporal unit pictures (162A to 162N). 

5. The motion picture retrieval information storage apparatus 
according to claim 3, wherein 

30 said spatially splitting means (103) splits each of said one or niore 
temporal unit pictures (162A to 162N) of each of said one or more partial 
mot!on pictures (140, 142, 144, 146, 160) on the time axis into 2 to the nth 
power parts, n being a predetermined number, to form plural spatially split 
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blocks and generates said summary information of a spatially split partial 
motion picture from picture data corresponding to said spatially split blocks 
at the same position on said respective one or more temporal unit pictures 
(162A to 162N). 

6. The motion picture retrieval information storage apparatus 
according to claim 5, wherein 

said retrieval information generating section (102, 103, 104, ,_105) 
further comprises: second summary information generating means.(102) for 

10 generating summary information of one or more temporally partial motion 
pictures obtained by temporally dividing said partial motion pictures on the 
time axis by one or more of said one or more temporal unit pictures (162A 
to 162N) included in each of said one or more partial motion pictures (140, 
142, 144, 146, 160) on the ti.me axis, as a unit. 

15· 

20 

7. The motion picture retrieval information storage apparatus 
according to claim 6, wherein 

each of said one or more temporal unit pictures (162A to 162N) 
comprises a picture of one frame. 

8. The motion picture retrieval information storage apparatus 
according to claim 7, wherefu 

said retrieval information generating section (102, 103, 104, 105) 
further comprises: a third summary information generating section (104) 

25 generating summary inf~rmation of said partial motion pictures from all of 
. . 

· said frames included in each of said one or more partial motion pictures 
(140, 142, 144, 146, 160) on the time axis. 

9. The motion picture retrieval information storage apparatus 
30 according to claim 4, wherein 

said retrieval information generating section (102, 103, 104, 105) 
furt~er comprises: second summary information generating means (102) for 
generating summary information of one or more temporally partial motion 
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pictures obtained by temporally dividing said partial motion pictures by 
one or more of said one or more temporal umt pictures (162A to 162N) 
included in each of said one. or more partial motion pictures (140, 142, 144, 
146, 160) on the time axis, as a unit. 

10. . The motion picture retrieval information storage apparatus 
according to claim 9, wherein 

each of said one or more temporal unit pictures (162A to 162N) 
compi;ises a picture of one frame. 

11. The motion picture retrieval information storage apparatus 
according to claim 10, wherein 

said retrieval information generating section (102, 103, 104, 105) 
further comprises: a third summary information generating section (104) 

15 generating summary information of said partial motion pictures from all of 
frames included in each of said one or more partial motion pictures (i40, 
142, 144, 146, 160) on the time axis. 

12. The motion picture retrieval information storage apparatus (40) 
20 according to claim 3, wherein 

said retrieval information generating section (102, 103, 104,_ 105) 
further comprises: second summary information generating means (102) for 
generating summary information of one or more temporally partial motion 
pictures obtained by temporally dividing said partial motion pictures by 

25 _one or more of said one or more temporal unit pictures {162Ato 162N) 
included in each of said one or more partial motion pictures (140, 142, 144, 
146, 160) on the time axis, as a unit. 

13. The motion picture retrieval information storage apparatus (40) 
30 according to claim 12, wherein 

each of said one or more temporal unit pictures (162A to 162N) 
comprises a picture of one frame. 
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14. The motion picture retrieval information storage apparatus (40) 

accord.Ing to claim 13, wherein 
said retrieval information generating section (102, · 103, 104, 105) · 

further comprises: a third summary information generating section (104) 
5 generating summary inf~rmation of said partial motion pictures from all of 

said frames included in each of said one or more partial motion pictures 
(140, 142, 144, 146, 160) on the time axis. 

15. The motion picture retrieval information storage apparatus (40) 
10 according to claim 1, wherein 

each of said one or more partial motion pictures (140, 142, 144, 146, 
160) on the time axis comprises: one or more temporal unit pictures (162A 
to 162N) and 

said retrieval information generating section (102, 103, 104, 105) 
15 further comprises: second summary information generating means (102) for 

generating summary_ information of one or more temporilly partial motion 
pictures obtained by temporally dividing said one or more partial motion 
pictures (140, 142, 144, 146, 160) on the time axis by one or more of said 
one or more temporal unit pictures (162A to 162N) included in each of said· 

20 one or more partial motion pictures (140, 142, 144, 146, 160) on the time 
axis, as a unit. 

16. The motion picture retrieval information storage apparatus (40) 
according to claim 15, wherein 

25 each of said one or more temporal unit pictures (162A to 162;£'~) 
comprises: a picture of one frame. 

17. The motion picture retrieval information storage apparatus (40) 
according to claim 16, wherein 

30 said retrieval information generating section (102, 103, 104, 105) 
further comprises: a third summary information generating section (104) 

for generating summary information of said one or more partial motion 
pictures (140, 142, 144, 146, 160) on the time axis from all of frames 

- 38 -



This Sheet Has Been Replaced 

· If ll/11111 Ill ! 111111~ 111111111111111111 /Ill 
L M · S * 

included in each of said one or more partial motion pictures (140, 142, 144, 
146, 160) on the time axis.· 

18. -The motion picture retrieval information storage apparatus (40) 
5 according to claim 15, wherein 

said retrieval information generating section (102, 103, 104, 105) 
further comprises: a third summary information generating section· (104) 
generating summary information of a partial motion picture (140, 142, 144, 
146, 160) on the time ·axis from all of temporal unit pictures (162A to 162N) 

10 included in each of said one or more partial motion pictures (140, 142, 144, 
146, 160) on the time axis. 

19. The motion picture retrieval information storage apparatus (40) 
according to claim 5, wherein 

15 · said retrieval information generating section (102, 103, 104, 105) 
further comprises: a third summary information generating section (104) 
generating summary information of a partial motion picture (140, 142, 144, 
146, 160) on the time axis from all of temporal unit pict:ures (162A to 162N) 
included in each of said one or more partial motion pictures (140, 142, 144, 

20 146, 160) on the time axis. 

20. The motion picture retrieval information storage apparatus (40) 
according to claim 4, wherein 

said retrieval information generating section (102, 103, 104, 105) 
25 further compris~s: a third summary information generating section (104) 

30 

. generating ~ummary information of a partial motion picture (140, 142·, i44, 

146, 160) on the time axis from all of temporal unit pictures (162A to 162N) 
included in each of said one or more partial motion pictures (140, 142, 144, 
146, 160) on the time axis. 

21. The motion picture retrieval information storage apparatus (40) 
acco~ding to claim 1, wherein 

said retrieval information generating section (102, 103, 104, 105) 
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further comprises: a third summary information generating section (104) 

generating summary information of a partial motion picture (140, 142, 144, · 

146, 160) on the time axis from all of said one or more te~poral unit 
pictures (162A to 162N) included in each of said one or more partial motion 

5 pictures (140, 142, 144, 146, 160) on the time axis. 

22. The motion picture retrieval information storage apparatus (40) 

according to claim 1, wherein 
each of said one or more partial motion pictures (140, 142, 144, 146, 

10 160) on the time axis comprises: one or more temporal unit pictures (162A 

to 162N) and 
said retrieval information generating section (102, 103, 104, 105) 

further comprises: a third summary information generating section (104) 

generating summary information of a partial motion picture (140, 142, 144, 

15 146, 160) on the time axis from all of said one or more temporal unit 
. . 

pictures (162A to 162N) included in each of said one or more partial motion 
pictures (140, 142, 144, 146, 160) on the time axis. . 

23. A motion picture retrieving apparatus (50) for retrieving a 
20 desired picture using retrieval information corresponding to each of one or 

more partial motion pictures (140, 142, 144, 146, 160) on the time axis 
constituting a motion picture,· in which motion picture data expressing said 
motion picture is related with said retrieval information and said retrieval 
information comprises summary information (188) of one or more spatially 

25 . parti.al motion pictures obtained by splitting each of one. or more partial · . 
motion pictures (140, 142, 144, 146, ·160) on the time axis, comprising: 

information m.anaging means (501, 502) for reading and managing 
said retrieval information; and first partial motion picture retrieving means 
(504), connected to said information managing means, for retrieving a 

30 partial motion picture (140, 142, 144, 146, 160) on the time axis meeting 
first retrieval request in response to said first retrieval request with a · 
partial motion picture (140, 142, 144, 146, 160) on the time axis as a -
retrieval unit, provided from the outside, using said summary information 
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of one or more spatially partial motion pictures included in said retrieval 
information. 

24. The motion picture retrieving apparatus (50) according to claim 
5 23, wherein 

each of said one or more partial motion pictures (140, 142, 144, 146, 

160) on the time axis comprises: one or more temporal unit pictures (162A 
to 162N) and 

said retrieval infonnation further comprises: summary information 
10 of one or more temporally partial motion pictures obtained by tem~orally. 

dividing said one or more _partial motion pictures (140, 142, 144, 146, 160) 

on the time axis with one or more of said one or more unit pictures (162A to 
162N) on the time axis included in each of said one or more partial motion 
pictures (140, 142, 144, 146, 160) on the time axis, as a unit, 

15 . further comprising: 
· second partial motion picture retrieving means (505), connected to 

said information managing means (501, 502), for retrieving a partial 
motion picture (140, 142, 144, 146, 160) on the time axis meeting second 
retrieval. request in response to said second retrieval request with a partial 

20 motiol). picture (140, 142, 144, 146, 160) on the time axis as a retrieval unit, 
provided from the outside, using said summary information of one or more 
temporal partial motion pictures including one or more temporal unit 
pictures (162A to 162N) included in said retrieval information. 

25 25. The motion picture ·retrieving apparatus (50) according to claim 
24, wherein 

said retrieval information further comprises: su~mary information 
with each of said one or more partial motion pictures (140, 142, 144, 146, 

160) on the time axis as a unit, further comprising: 
30 third partial motion picture retrieving means (503), connected to said. 

information managing means (501, 502), for retrieving a partial motion 
picture (140, 142, 144, 146, 160) on the time axis meeting third retrieval 
request in response to said third retrieval request with a partial motion 
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picture (140, 142, 144, 146, 160) on the time axis as a retrieval unit, 
provided from the outside; using said summary information with a partial 
motion picture (140, 142; 144, 146, 160) on the time axis as a unit included 
in said retrieval information. 

26. The motion picture retrieving apparatus· (50) according to claim 
23, wherein 

said retrieval information further comprises: summary information 
with each of said one or more partial motion pictures (140, 142, 144, 146, 

10 160) on the time axis as a unit, 
said apparatus (50) further comprising: 
second partial motion picture retrieving means (503), connected to 

said information managing means (501, 502), for retrieving a partial 
motion picture (140, 142, 144, 146, 160) on the time axis meeting second 

15 retrieval request in response to said second retrieval request with a partial 
motion picture (140, 142, 144, 146, 160) oil the time axis as a retrieval unit, 
provided from the outside, using said summary information with a partial 
motion picture (140, 142, 144, 146, 160) on the time axis as a unit included 
in said retrieval information. 

·. \ \\\\\\ \'~ \\\~ \\\l '~\ 
• 

- 42 -


