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VIDEO RETRIEVAL METHOD AND APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method, and 
apparatus, for retrieving a broadcast video or a video 
included in a data base, and in particular to a video retrieval 
method, and apparatus, capable of retrieving a video at high 
speed by using a feature of a video as a clue. 

[0002] In multimedia information processing systems of 
recent years, it is possible to store various kinds of infor 
mation such as videos and texts and display them to users. 
In case they are to be retrieved, hoWever, there is no 
alternative but to retrieve them by using languages such as 
keyWords. In this case, Work for providing key Words is 
required. The task of providing frames of a video With 
respective keyWords requires much hard labor. Furthermore, 
since keyWords are freely provided by the data base con 
structor, there is a problem that these keyWords become 
useless in case the vieWpoint of the user is different from that 
of the data base constructor. Furthermore, in case of videos, 
there is a need for retrieval based upon a feature of an image 
itself besides a keyWord. Retrieval using a feature of an 
image as a clue needs a technique capable of fast matching 
a feature of a video including an enormous number of frames 
With features of its enquiry video. Heretofore, there has 
never been a matching technique Which can be applied to 
videos. In conventional video retrieval, therefore, there is no 
practical means except a method in Which the user checks 
and looks for a video With eyes While reproducing videos 
together With functions of rapid traverse and reWind. Even 
if videos are digitiZed and stored to form a data base, 
therefore, ef?cient use is impossible. Furthermore, there 
exists no vodeo retrieval system catching a speci?c scene 
out of a video Which is being broadcasted. 

SUMMARY OF THE INVENTION 

[0003] An object of the present invention is to provide a 
video retrieval method, and apparatus, capable of fast 
matching a feature of a target video With a feature of an 
enquiry video Without conducting Work of providing key 
Words for video retrieval. As for the target video, both a 
video Which is being broadcasted and a video included in a 
data base should be dealt With. 

[0004] In order to achieve the above described object, a 
retrieval method according to the present invention includes 
the steps of providing a representative frame image speci?ed 
by a user With a code or a code string as a name thereof, and 
registering beforehand code strings of a plurality of repre 
sentative frame images as enquiry video names; inputting a 
target video; extracting a representative frame image from 
the video; calculating one feature or a plurality of features 
from a Whole or a part of the frame image; assigning a 
corresponding code to the feature or each of the features; 
providing the frame image With the code or a code string 
arranged in a predetermined order as a name thereof, and 
producing a video name for the video in a form of a frame 
name string corresponding to a string of the frames; and 
matching the enquiry video names With the video name by 
using the frame name string and outputting a result. 

[0005] As the representative frame image, a head frame 
image located at a change of scenes or a frame image 
inputted at ?xed intervals is adopted. The feature is calcu 
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lated from a digitiZed area or a time length of a scene change 
betWeen frames forming a frame string. For the code assign 
ment, a feature is divided into predetermined ranges and a 
code to be assigned is determined on the basis of Which 
range the feature belongs to. As for codes, codes such as 
existing alphabetic characters or Chinese characters are 
assigned. Furthermore, if the feature is located near a 
boundary of a divided range at the time of assignment, a 
supplementary code is added. 

[0006] On the other hand, the enquiry video name is also 
produced from the code of a representative frame string. In 
response to speci?cation of a pertinent frame image by the 
user, the enquiry video name is produced semiautomatically. 
In case there are a plurality of enquiry videos, an attribute 
name is added to each of said enquiry video names. 

[0007] Video name matching is conducted When a repre 
sentative frame image has been extracted. Furthermore, the 
matching is conducted only When a time length betWeen 
representative frame images is Within a predetermined 
range. Actual video name matching is conducted by com 
paring code strings. In case there is a supplementary code, 
the comparison is made While considering a possibility of a 
differenct code meant by the supplementary code. 

[0008] Finally, the output result of matching includes at 
least one of time information, a video name and a video 
attribute name, on the successful matching. 

[0009] In case the retrieval target is a video Which is being 
broadcasted and a video to be matched is a commercial 
video including a plurality of scenes, the output of matching 
is at least one of broadcast time, a commercial name, and a 
sponsor name. 

[0010] In case the retrieval target is a video in a data base, 
a representative frame image is extracted from a video When 
the video is stored on a storage medium. One feature or a 
plurality of features are calculated from a Whole or a part of 
the frame. A corresponding code is assigned to the feature or 
each of the features. The frame image is provided With the 
code or a code string arranged in a predetermined order as 
a name thereof, and a video name for the video is produced 
in a form of a frame name string corresponding to a string 
of the frame. The video name is stored as index information, 
and the index information of the storage medium is matched 
With a string of names of videos prepared beforehand. 

[0011] The apparatus for implementing the retrieval 
method heretofore described includes video inputting 
means, means for extracting a representative frame image of 
the video, means for calculating one feature or a plurality of 
features from a Whole or a part of the frame image, means 
for assigning a corresponding code to the feature or each of 
the features, means for providing the frame image With the 
code or a code string arranged in a predetermined order as 
a name thereof, and producing a video name for the video in 
a form of a frame name string corresponding to a string of 
the frame, and means for matching the video name With the 
enquiry video names. 

[0012] According to the above described method, repre 
sentative frame images of the present invention are limited 
to head frame images at scene changes or frames inputted at 
predetermined intervals. Therefore, it is possible to prevent 
occurrence of a video name having a large number of 
characters including similar code strings. This results in an 
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effect that the matching time can be shortened. Furthermore, 
matching based upon a name derived from the feature of the 
video is performed, and video retrieval is conducted as 
simple character string matching like text retrieval, resulting 
in high speed. Typically in conventional video matching, 
there is no alternative but to determine the degree of 
similarity on the basis of an evaluation function based upon 
numerical computation betWeen features, and hence a long 
calculation time is required. In the present invention, that 
calculation becomes unnecessary at the time of matching. In 
principle, therefore, the present invention method is faster 
than the conventional method. Furthermore, the feature is a 
simple one calculated from a digitiZed image or time length 
betWeen frames, and hence it can be calculated in real time. 
Code assignment is a simple one conducted by only assign 
ing a code on the basis of Which range the feature belongs 
to. The time required for assignment is thus short. As for 
codes, by assigning existing character codes, a general 
purpose mechanism for character string matching can be 
used. It thus becomes unnecessary to neWly develop a 
special matching mechanism for video retrieval. 

[0013] In case a feature has a value located near an 
adjacent code at the time of code assignment, a supplemen 
tary code is added to expand a permissible range at the time 
of matching. Therefore, deterioration of performance such 
as retrieval omission can be prevented. 

[0014] On the other hand, in case there are a plurality of 
enquiry video names, attribute names of videos are added. 
By seeing the attribute name of a video, the user can easily 
knoW Which of a plurality of enquiry videos has matched. 

[0015] Video name matching is conducted only When a 
representative frame image has been extracted. And video 
name matching is conducted only When the time length 
betWeen the frames is in a predetermined range. This results 
in an effect that the number of times of matching can be 
reduced. 

[0016] The output result of matching includes at least one 
of time information, a video name and a video attribute 
name, on the successful matching. The user can easily 
collect and arrange video retrieval results afterWards. 

[0017] In case the retrieval target is a video Which is being 
broadcasted and a video to be matched is a commercial 
video including a plurlity of scenes, at least one of broadcast 
time, a commercial name, and a sponsor name is outputted 
as the retrieval result. Therefore, statistical information 
linked With the number of times of broadcast of commercial 
messages for each kind and audience ratings at the time of 
broadcast can be automatically derived. In case the retrieval 
target is a video in a data base, calculation of the feature can 
be omitted at the time of retrieval by adding a frame name 
as index information beforehand and hence faster matching 
can be implemented. 

[0018] An apparatus for implementing the retrieval 
method heretofore described includes video inputting 
means, means for extracting a representative frame, means 
for calculating a feature, means for assigning a code, means 
for producing a video name, and means for matching video 
names. Real time processing thereof can be implemented in 
general purpose Work stations having video input function. 
Inexpensive video retrieval apparatuses can thus be imple 
mented. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a schematic block diagram of a video 
retrieval system con?guration in an embodiment of the 
present invention; 

[0020] FIG. 2 is an entire block diagram of an embodi 
ment of video retrieval processing according to the present 
invention; 
[0021] FIG. 3 is a diagram shoWing an embodiment of a 
video naming method using a character string; 

[0022] FIG. 4 is a diagram shoWing an embodiment of a 
display screen used for interaction With a user; 

[0023] 
video; 
[0024] FIG. 6 is a diagram shoWing an embodiment of an 
interactive processor 23 illustrated in FIG. 2; 

FIG. 5 is a diagram of a data structure of a digitiZed 

[0025] FIG. 7 is a diagram shoWing an embodiment of a 
character string converter 24 illustrated in FIG. 2; 

[0026] FIG. 8 is a diagram shoWing an embodiment of an 
enquiry video name register 25 illustrated in FIG. 2; 

[0027] FIG. 9 is a diagram shoWing an embodiment of a 
representative frame extractor 20 illustrated in FIG. 2; 

[0028] FIG. 10 is a diagram shoWing an embodiment of a 
video name generator 22 illustrated in FIG. 2; 

[0029] FIG. 11 is a diagram shoWing an embodiment of a 
character string matcher 25 illustrated in FIG. 2; 

[0030] FIG. 12 is an entire block diagram of another 
embodiment of video retrieval processing according to the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Hereafter, an embodiment of the present invention 
Will be described by referring to draWings. 

[0032] FIG. 1 is an example of a schematic block diagram 
of a system con?guration for implementing the present 
invention. Numeral 1 denotes a display device such as a CRT 
for displaying an output screen of a computer 2. Instructions 
to the computer 2 can be given by using a pointing device 
3 or a keyboard 4. Avideo reproducing device 5 is an optical 
disk or a video deck. Video signals outputted from the video 
reproducing device 5 are successively converted to digital 
image data by a video input device 6 and sent to the 
computer 2. When occasion demands, it is also possible to 
take in video images Which are being broadcasted and a 
video signal fed from a broadcast receiver 7 is inputted to the 
video input device 6. Within the computer 2, digital image 
data are inputted to a memory 9 via an interface 8 and 
processed by a CPU 10 in accordance With a program stored 
in the memory 9. In case the video handled by the CPU 10 
is being sent from the video reproducing device 5, frame 
images are provided With numbers (frame numbers) in order 
from the head of the video. By sending a frame number to 
the video reproducing device via a control line 11, the video 
of the pertinent scene is reproduced. In case of a video sent 
from the broadcast receiver 7, there are no frame numbers. 
As occasion demands in this case, therefore, time When an 
image has been taken in is recorded and used instead of 
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frame number. Under the necessity of internal processing of 
the computer, various kinds of information can be stored in 
an external information storage device 12. In the memory 9, 
various data produced by processing described hereafter are 
stored. The various data stored in the memory 9 are referred 
to as occasion demands. 

[0033] FIG. 2 is an entire block diagram of an embodi 
ment of video retrieval processing according to the present 
invention. The processing is executed Within the computer 2. 
In accordance With the present invention, the target video is 
inputted frame by frame successively and stored temporarily 
in the memory 9. The representative frame extractor 20 
detects a scene change from a frame image 27 stored in the 
memory 9 by referring to preceding and succeeding frame 
images and extracts a frame image 28 at the time of 
detection. The character string converter 21 converts the 
frame image 28 to a character code string 29 re?ecting a 
feature of the frame image 28. The video name generator 22 
successively stores the character code string sent from the 
character string converter 21 in a shift register having a ?xed 
length. The character code string stored in the shift register 
corresponds to a frame image string forming the video, and 
the character code string is outputted as a video name 30. 

[0034] On the other hand, the user conducts enquiry video 
registration, retrieval start order, and retrieval result con?r 
mation in the interactive processor 23. In the same Way as 
the processing in 21, a representative frame image speci?ed 
by the user is converted to a character code string 32 in the 
character string converter 24. The enquiry video name 
register 25 stores and administers character code strings 32 
of a plurality of representative frame images as enquiry 
video names together With attributes. Attribute refers to 
information relating to a video such as the producer name of 
the video, date of production, place, characters, purpose, and 
action. These are inputted by the user via the interactive 
processor 23. 

[0035] Aplurality of video names can be registered. In the 
character string matcher 26, charater codes forming the 
video name 30 successively generated from target frame 
images are matched With character codes forming each of a 
plurality of video names 33 registered in the enquiry video 
name register 25. If names are cooncident, the retrieval is 
judged to be successful and a retrieval result 34 is outputted. 
The retrieval result is the attribute of the video successful in 
retrieval, and frame number successful in retrieval or time 
information successful in retrieval. The retrieval result 34 is 
returned to the interactive processor 23 and con?rmed by the 
user. 

[0036] Furthermore, the video name register 25 is 
informed of the retrieval result 34, and history information 
of retrieval is automatically updated. 

[0037] In the present embodiment, the problem of match 
ing a video With another video is replaced by the problem of 
matching a name With another name by giving names to 
videos in the character string converter. In the same Way as 
text retrieval, the present embodiment has an effect that a 
video can be retrieved at high speed. In conventional match 
ing of a video With another video, there is no alternative but 
to determine the degree of similarity on the basis of an 
evaluation function betWeen features, resulting in a problem 
of long matching time. HoWever, this problem has been 
solved by the present invention. Furthermore, by connecting 
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character strings of a plurality of representative frames in 
series and ?nding coincidence in names of long character 
strings, matching of videos of many kinds can also be coped 
With. 

[0038] FIG. 3 shoWs an embodiment of a video naming 
method. First of all, the user selects an enquiry video 35 
having a certain length. Then the user speci?es representa 
tive frame images 36 included in the enquiry video 35 by a 
required number of frames. Each frame image is divided into 
a plurality of blocks, and several features 37 are calculated 
therein to obtain a feature vector. Elements of the feature 
vector include the area of a speci?c color of the image, time 
length betWeen representative frames, integral value of 
sound intensity associated With the video, time length of 
sound having a ?xed intensity or above, and average value 
of each RGB color element. Features other than those 
described here can be adopted so long as they describe 
features of the video and have resistance to noise. All of 
feature vectors derived in respective blocks are collected to 
form a feature vector string 38. An element area of each 
feature vector is divided into some sections. Depending on 
Which section the value of an element falls in, the element 
is converted into an alphabetical character code assigned to 
the section. By replacing elements of all feature vectors by 
character codes and arranging them in a line, an enquiry 
video name 39 can be generated. 

[0039] Although an image is divided into blocks in the 
present embodiment, it is a matter of course that the entire 
screen may form one block. By changing the number of 
blocks, the number of elements of a feature vector, and kinds 
of elements, for example, a retrieval purpose can be coped 
With ?exibility. For example, it is possible to cope With a 
retrieval purpose of the user’s choice such as retrieval of the 
same video, retrieval of a similar video, retrieval of a video 
having a coincident scenario tempo, retrieval of a video 
having a similar color con?guration, or retrieval of a video 
having a coincident composition. 

[0040] FIG. 4 shoWs an embodiment of a display screen 
used for interaction With the user. A frame image of a video 
is reproduced and displayed on a monitor WindoW 40 of a 
computer display. Besides the monitor WindoW 40, WindoWs 
displayed on the same screen includes a WindoW 41 for 
displaying a list of extraction results of representative frame 
images, a text WindoW 42 for inputting an attribute of an 
enquiry video, a WindoW 43 for specifying the kind of a 
feature to be used at the time of retrieval, and a WindoW 44 
for displaying a result of retrieval. These WindoWs can be 
moved to arbitrary positions by operating a cursor 45. The 
cursor 45 can be freely moved by using a mouse Which is 
one of the pointing devices 3. For inputting a text, the 
keyboard 4 is used. Abutton 40-1 is a button for controlling 
the reproduction state of a video. By clicking the button 40-1 
With the mouse, control such as video reproduction, rapid 
traverse, or reWind can be exercised. Furthermore, the scene 
to be reproduced can be selected by clicking a representative 
frame image included in the list displayed on the WindoW 41. 
At that time, the video to be reproduced may be a video 
outputted from the video reproducing device 5 connected to 
the computer, or a digitiZed video registered in the external 
information storage device. In case of the video reproducing 
device 5, the frame number of the head of a scene is sent to 
the video reproducing device and reproduction is started 
from a scene corresponding to the frame number. When a 
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frame number of the scene end is reached, an instruction for 
discontinuing the reproduction is sent to the video repro 
ducing device 5. In case of a digitized video, video data 
corresponding to the frame number of the scene head are 
eXtracted from video data represented by a structure 50 
shoWn in FIG. 5, for example, and displayed as graphic data. 
Sound data associated With image data are also stored in the 
structure 50 and may be outputted to a speaker 1-1. When 
display processing corresponding to one frame has been 
?nished, dispaly processing of the neXt frame is conducted 
in succession to display a moving picture. According to the 
time required for display processing, the number of frame 
images displayed to a ?xed time is adjusted so that the video 
may not be traversed rather rapidly or rather sloWly. In the 
monitor WindoW 40, a video fed from the broadcast receiver 
7 can also be displayed. 

[0041] The operation procedure of the user for retrieving 
a video by using the screen of FIG. 4 Will hereafter be 
described. In order to specify an enquiry video, the user ?rst 
selects several representative frames arranged in the WindoW 
41 by clicking them With the mouse. In the teXt WindoW 42, 
the user then inputs and registers attribute information, such 
as the title and character names, of the selected video via the 
keyboard. The number of registered information pieces is 
arbitrary. In the WindoW 43, the user then speci?es Which 
and Which of the time length, color, sound, the number of 
divided blocks and the like should be adopted as features to 
be used as the retrieval condition. In the WindoW 43, “detail” 
button 43-1 is included. By clicking the “detail” button 43-1, 
a detail WindoW is opened and a value region of a speci?ed 
feature can be determined according to the user’s choice. 
This operation is conducted only When there is a change 
request. Typically, retrieval is conducted by using features 
preset by the system. After the retrieval condition has been 
prepared, a retrival range is speci?ed. As for this operation, 
the kind of a video and a retieval time Zone can be speci?ed 
by clicking “mode” button 42-1 included in the teXt WindoW 
42 and causing the retrieval range specifying mode. Finally, 
the user issues a retrieval start request. This is also con 
ducted by clicking the “mode” button 42-1, causing the 
retrieval request mode, and clicking “OK” button 42-2. The 
system starts retrieval processing and displays the obtained 
result in the WindoW 44. Displayed contents include attribute 
information and time information. 

[0042] In the present embodiment, the user can specify an 
enquiry video by simple operation using the mouse While 
seeing representative frames. Therefore, the Work of con 
verting a pattern feature to a keyWord in detail becomes 
unnecessary. Furthermore, a feature such as the time length 
feature, sound feature, or color feature can be selected 
according to the user’s choice, and Wide application of 
retrieval can be coped With. 

[0043] FIG. 6 shoWs an embodiment of the interactive 
processor 23 illustrated in FIG. 2. A general controller 60 
eXercises control over interaction With the user and control 
lers. The controllers include a video display processor 61, an 
enquiry video specifying unit 62, an attribute input proces 
sor 63, a retrieval feature customiZing unit 64, and a retrieval 
result display unit 65. The video display processor 61 
eXecutes video reproduction in the monitor WindoW 40. The 
enquiry video specifying unit 62 displays the list of repre 
sentative frame images in the WindoW 41 and outputs a 
digital image 31 of a representative frame selected With the 
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mouse by the user. By using mode changeover, the attribute 
input processor 63 conducts three kinds of processing via the 
WindoW 42. The ?rst of them is processing of inputting the 
attribute of the enquiry video via the keyboard. The second 
of them is processing of setting the retrieval range. For 
eXample, the retrieval range is speci?ed by a retrieval start 
frame number and an end frame number of the video 
reproducing device 5. In case the target of retrieval is a video 
of the broadcast receiver 7, the retrieval range is speci?ed by 
a channel number, retrieval start time, and retrieval end time. 
The third of them is issuance of a retrieval start command. 
The retrieval feature customiZing unit 64 designates a vari 
able of feature using the retrieval via WindoW 43. The 
retrieval result display unit 65 is supplied With the retrieval 
result 34 and displays it in the WindoW 44. 

[0044] FIG. 7 shoWs an embodiment of the character 
string converter 24 illustrated in FIG. 2. The digital image 
31 sent from the interactive processor 23 is divided into 
blocks, and the feature calculator 70 calculates a feature 
vector. Elements of the feature vector are normaliZed so that 
each element Will have a value ranging from 0 to 100, and 
the elements 74 are outputted. By referring to a character 
conversion table 72, a character code assigning unit 71 
makes values of the elements 74 correspond to character 
codes and outputs character codes 75. When the value of an 
element 74 is not a value located near the center of a range 
of the character conversion table 72 but a value located near 
a boundary betWeen adjacent ranges, the fact is re?ected in 
the character code. A character conversion table 73 has the 
same con?guration as the table 72 has. In the character 
conversion table 73, hoWever, boundary ranges and supple 
mentary codes corresponding to them are stored beforehand. 
For eXample, When an element has a value of 10, a character 
code “a” is assigned to the element by referring to the 
character conversion table 72 and outputted as the character 
code 75. Since in this case there is no pertinent range in the 
character conversion table 73, a supplementaty code is not 
outputted. When an element has a value of 56, for eXample, 
a character code “c” is outputted as the character code 75 in 
the same Way. In this case, there is a pertinent range in the 
character conversion table 73 and a supplementary code “C” 
is outputted in succession. 

[0045] When in this embodiment an element of a feature 
vector has a value located near a boundary betWeen ranges 
for determining character codes, a supplementary code for 
informing of the fact is outputted. In case the character code 
of an element is aA, for eXample, therefore, the element can 
be interpreted as a or b even if a change due to a factor such 
as noise is caused. Stability at the time of matching is thus 
improved. 

[0046] FIG. 8 shoWs an embodiment of the enquiry video 
name register 25 illustrated in FIG. 2. The character string 
32 is registered in a storage unit linked by a list 81 under the 
administration of a video name registration administration 
unit 80. The character string 32 as Well as the attribute 
inputted to the interavtive processor 23 by the user are stored 
as character string code data 83 and attribute data 82. At that 
time, retrieval history data 84 are initialiZed. As for the 
retrieval history data 84, registration of retrieval time and 
update of the number of retrieval times are conducted When 
the retrieval result 34 is inputted. The video name 33 for 
matching is successively read out from the character string 
code data 83 via the list 81 and outputted. 
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[0047] In this embodiment, matching of a plurality of 
enquiry videos is possible and retrieval history can be 
administered. Therefore, update processing of enquiry vid 
eos based upon occurrence frequency becomes possible. For 
example, enquiry videos Which have not been updated at all 
are removed from the list, and the user neWly conducts 
registration. 

[0048] FIG. 9 shoWs an embodiment of the representative 
frame extractor 20 illustrated in FIG. 2. The representative 
frame extractor 20 automatically detects a scene change of 
the target input video 27 and outputs an image at that time 
as the representative frame image 28. 

[0049] First of all, a color histogram feature 91 is derived 
from a frame image 90 currently taken in. It is compared 
With a color histogram feature 92 derived in the last frame 
by a comparator 93. If histogram features are similar, the 
same scene is judged to continue. OtherWise, a scene change 
is judged to have occurred. In case of a scene change, the 
image 90 is outputted as the representative frame image 28. 

[0050] In this embodiment, a scene change can be auto 
matically detected. In case a scene change does not occur for 
a long time, hoWever, the image 90 may be outputted as the 
representative frame image 28 Whenever a ?xed time has 
elapsed. 

[0051] The representative frame image 28 is converted to 
the character code 29 by the character string converter 21 
While taking a frame as the unit. This character string 
converter 21 is the same as the character string converter 24 
described With reference to FIG. 7 and hence description 
thereof Will be omitted. 

[0052] FIG. 10 shoWs an embodiment of the video name 
generator 22 illustrated in FIG. 2. The character string code 
29 sent in time series Whenever a representative frame image 
is detected is inputted to a shift register 100 having a length 
capable of containing the largest number of characters 
included in enquiry video names While it is being succes 
sively shifted from the left to the right. In the shift register 
20, a video name to be matched is alWays stored. In this case, 
the rightmost character of the video name is the head 
character. Contents of this shift register are outputted as the 
target video name 30. 

[0053] FIG. 11 shoWs an embodiment of the character 
string matcher 25 illustrated in FIG. 2. Operation of this 
character string matcher is conducted only When a repre 
sentative frame is extracted. First of all, the target video 
name 30 and the enquiry video name 33 are inputted. They 
are compared in a character code string comparator to 
determine Whether the names coincide With each other. For 
this comparison, a tWo-dimensional reference table 111 is 
used. The vertical axis of the table corresponds to a code 
including a supplementary code fed from the video name 30. 
The horiZontal axis corresponds to a code including a 
supplementary code fed from the enquiry video name 33. If 
an intersection in the table has a value of “1”, the intersec 
tion represents coincidence. If an intersection has a value of 
“0”, the intersection represents noncoincidence. In case of 
coincidence, the next codes are taken out from 30 and 33 and 
compared successively. If all codes forming the enquiry 
video name are coincident, the video retrieval has been 
successful and the retrieval result 34 is outputted. And 
matching of remaining enquiry video names is discontinued. 
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On the other hand, if code noncoincidence is detecrted, 
processing proceeds to matching of the next enquiry video 
name at that time. 

[0054] According to this embodiment, the tWo-dimen 
sional reference table 111 is used for code coincidence 
detection and comparison of character codes having supple 
mentary codes can be made at high speed. Furthermore, at 
the time When noncoincidence has been detected, matching 
is discontinued and processing proceeds to matching of the 
next enquiry video name. Even if the number of enquiry 
videos is large, therefore, matching can be performed at high 
speed. For example, even if all commercial messages of a 
video Which is being broadcasted are to be retrieved, match 
ing in real time becomes possible. 

[0055] In case the retrieval subject is a video Which is 
being broadcasted and the video to be matched is a com 
mercial video including a plurality of scenes, it is a matter 
of course that the broadcast time, commercial name, and 
sponsor name can be outputted as the retrieval result by 
referring to the attribute of the list of the enquiry video name 
register. 
[0056] FIG. 12 is an entire block diagram of another 
embodiment of video retrieval processing according to the 
present invention. It is executed Within the computer 2. 
Although the embodiment of video retrieval processing 
shoWn in FIG. 2 can also be executed at high speed, real 
time processing, i.e., the speed of 30 frames per second is the 
limit. An embodiment for exceeding the limit is shoWn in 
FIG. 12. The embodiment of FIG. 12 is different from that 
of FIG. 2 in that the representative frame extractor 20 and 
the character string converter 21 of FIG. 2 are eliminated 
and a character string input processor 120 of representative 
frame is installed instead. All that the character string input 
processor 120 does is to receive a character string of a 
representative frame of the target video stored beforehand in 
the external information storage device 12 as an index and 
send it to a video name generator 121. Assuming noW that 
the transfer speed of a magnetic disk in a Work station is 10 
Mbytes/second, for example, and the number of bytes of 
character strings per representative frame is 10 bytes, one 
million representative frames can be inputted in one second. 
Since representative frames of a video have scene changes 
at an average rate of once every ?ve seconds, eventually the 
video is inputted at a reproduction speed increased by ?ve 
million times. The actual speed depends on the processing in 
the character string matcher 125. When there are 1000 
enquiry videos, matching of ten thousand bytes occurs in the 
Worst case. If it is assumed that matching of one million 
bytes requires one second according to the speed of the Work 
station, hoWever, the above described matching can be 
executed in l/ioosecond. Therefore, the method of providing 
an index according to the present invention eventually 
brings about an effect equivalent to video retrieval at a 
reproduction speed increased by 500 times. Furthermore, by 
extracting a character string pattern having a high occur 
rence frequency out of character string patterns of represen 
tative frames forming indexes of the target video, knoW-hoW 
of video production of experts can be acquired. 

[0057] The present invention can also be incorporated into 
video reproducing devices and television sets each having a 
video reproducing device. 

[0058] According to the present invention, matching based 
upon character strings led from features of videos is per 
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formed. This brings about an effect that video retrieval can 
be performed at high speed as in text retrieval. Furthermore, 
the feature is simple one calculated from a digitized image 
or time length betWeen frames. This results in an effect that 
the feature can be calculated in real time of video reproduc 
tion. In addition, by calculating and storing them in the 
external information storage device beforehand, processing 
can be advantageously conducted at a speed higher than the 
real time of video reproduction. Furthermore, in the present 
invention, the user can specify an enquiry video With the 
mouse While seeing representative frame images. Since the 
user can specify an enquiry video by such a simple opera 
tion, the Work for converting the feature of the pattern to 
keyWords advantageously becomes unnecessary. Further 
more, by extracting a character string pattern having high 
occurrence frequency on the basis of the index of the target 
video, knoW-hoW of video production of experts can be 
acquired. Furthermore, the present invention makes it pos 
sible to implement real time processing in general purpose 
Work station systems having video input function. This 
results in an effect that inexpensive video retrieval appara 
tuses can be implemented. 

What is claimed is: 
1. A method of characteriZing a video comprising the 

steps of: 

extracting frame images from an input video; 

calculating a feature of each of the frame images; 

assigning index information determined by the calculated 
feature to each of the frame images; 

stringing together the index information assigned to the 
frame images; and 

characteriZing the input video by the strung-together 
index information. 

2. A method according to claim 1, Wherein the feature of 
each of the frame images includes color information of the 
frame image. 

3. A method according to claim 1, Wherein the frame 
images include head frame images located at scene changes 
of the input video. 

4. A method according to claim 1, Wherein the step of 
calculating a feature of each of the frame images includes 
the steps of: 

dividing each of the frame images into a plurality of 
blocks; and 

calculating a feature of each of the blocks. 
5. Amethod according to claim 1, Wherein the input video 

is being broadcasted or is included in a data base. 
6. An apparatus for characteriZing a video comprising: 

an extractor Which extracts frame images from an input 

video; 
a calculator Which calculates a feature of each of the 

frame images; 
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an index information assignor Which assigns index infor 
mation determined by the calculated feature to each of 
the frame images; 

an index information stringer Which strings together the 
index information assigned to the frame images; and 

a characteriZer Which characteriZes the input video by the 
strung-together index information. 

7. An apparatus according to claim 6, Wherein the feature 
of each of the frame images includes color information of 
the frame image. 

8. An apparatus according to claim 6, Wherein the frame 
images include head frame images located at scene changes 
of the input video. 

9. An apparatus according to claim 6, Wherein the calcu 
lator includes: 

a unit Which divides each of the frame images into a 
plurality of blocks; and 

a unit Which calculates a feature of each of the blocks. 
10. An apparatus according to claim 6, Wherein the input 

video is being broadcasted or is included in a data base. 

11. A computer program for characteriZing a video, the 
computer program being stored by a computer-readable 
medium and, When executed by a computer, performing the 
steps of: 

extracting frame images from an input video; 

calculating a feature of each of the frame images; 

assigning index information determined by the calculated 
feature to each of the frame images; 

stringing together the index information assigned to the 
frame images; and 

characteriZing the input video by the strung-together 
index information. 

12. A computer program according to claim 11, Wherein 
the feature of each of the frame images includes color 
information of the frame image. 

13. A computer program according to claim 11, Wherein 
the frame images include head frame images located at 
scene changes of the input video. 

14. A computer program according to claim 11, Wherein 
the step of calculating a feature of each of the frame images 
includes the steps of: 

dividing each of the frame images into a plurality of 
blocks; and 

calculating a feature of each of the blocks. 

15. A computer program according to claim 11, Wherein 
the input video is being broadcasted or is included in a data 
base. 


