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REPRESENTATIVE FRAME SELECTING SYSTEM AND REPRESENTATIVE FRAME 

SELECTING PROGRAM 

BACKGROUND 

1. Technical Field 

The present invention relates to a representative frame selecting system and a 

representative frame selecting program. 

2. Related Art 
For example, as a technology that selects a summary of video, a technology that 

determines importance with respect to each segment by segmenting a sequence of frames 

included in the video, selects the segments on the basis of the importance, and selects the first 

frame or the like from the selected segments, as a representative frame, is known (see Patent 

Literature 1 (JP-A-2000-308008)). 

SUMMARY 

The present invention relates to a representative frame selecting system and a 

representative frame selecting program that select at least one frame which visually give a 

large amount of information and a favorable impression from a video. 

[1] According to an aspect of the present invention, it is a representative frame 

selecting system including: an importance obtaining unit that obtains importance of each 

frame from calculating on the basis of a length of a similar frame interval formed of 

consecutive frames each of which a value according to a similarity between each of the frames 

included in video information is equal to or more than a standard; an evaluation value 

obtaining unit that obtains an evaluation value of each frame from calculating on the basis of 

an evaluation standard from frames adjacent to each frame; and a representative frame 

'"selecting"imirtharselScts^rleasf'^on^f^reselitativ^fraiTie among~the~fr¥mes included~irTtIie~ 

video information, on the basis of the importance and the evaluation value of each frame. 

[2] The representative frame selecting system according to [1] may have a 

configuration in which the importance of each frame is calculated on the basis of an average 

similarity between each frame and the other frames. 

[3] The representative frame selecting system according to [1] or [2], may have a 

configuration in which the representative frame selecting unit that selects at least one frame of 

which an integrated evaluation value of each frame calculated on the basis of the importance 
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and the evaluation value of each frame is local maximum, as the representative frame. 

[4] The representative frame selecting system according to [3], may have a 

configuration in which the integrated evaluation value of each frame is a value of multiplying 

the importance and the evaluation value of each frame. 

[5] The representative frame selecting system according to [3], may have a 

configuration in which the integrated evaluation value of each frame is an additional value of a 

value according to the importance of each frame and a value according to the evaluation value 

of each frame. 

[6] The representative frame selecting system according to any one of [3] to [5], 

may have a configuration in which the integrated evaluation value is obtained by weighting 

according to similarity of the frame selected as the representative frame before, and the 

representative frame selecting unit selects a frame of which the integrated evaluation value 

expresses a maximum value, as the representative frame. 

[7] The representative frame selecting system according to any one of [1] to [6], 

may have a configuration in which the evaluation standard includes a plurality of the 

evaluation standards, the evaluation value obtaining unit obtains a plurality of the evaluation 

values of each frame on the basis of the plurality of the evaluation standards, and the 

representative frame selecting unit selects a plurality of the representative frames included in 

the video information, on the basis of the importance and the plurality of the evaluation values 

of each frame. 

[8] The representative frame selecting system according to [7], may have a 

configuration in which the representative frame selecting unit uses each of the plurality of the 

evaluation standards at a rate, in a case of selecting the plurality of the representative frames. 

[9] According to another aspect of the present invention, it is a representative 

frame selecting program causing a computer to execute a process for selecting a representative 

Trame7the"process com^isihgrobtainirTg importance o^f each'Tmi^Traii'calculatihg-orfthe" 

basis of a length of a similar frame interval formed of consecutive frames each of which has a 

value according to a similarity between each of frames included in video information that is 

equal to or more than a standard; an evaluation value obtaining unit that obtains an evaluation 

value of each frame from calculating on the basis of an evaluation standard from frames 

adjacent to each frame; and a representative frame selecting unit that selects at least one 

representative frame among the frames included in the video information, on the basis of the 

importance and the evaluation value of each frame. 
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According to any aspect of [1] and [9], one or more frames which visually give a 

large amount of information and a favorable impression is selected from a video. 

According to the aspect of [2], importance of each frame is further determined 

according to the number of the frames which are similar to one another in the total frames 

included in the video. 

According to any aspect of [3] to [6], it is prevented that a representative frame which 

is similar to the selected representative frame is selected. 

According to any aspect of [7] and [8], the more various representative frames are 

selected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiment(s) of the present invention will be described in detail based 

on the following figures, wherein 

Fig. 1 is a diagram illustrating an example of an outline of a hardware configuration 

of a representative frame selecting system according to the present embodiments; 

Fig. 2 is a diagram illustrating an example of a functional configuration of a server 

shown in Fig. 1; 

Fig. 3 is a diagram illustrating an example of a functional configuration of an 

importance obtaining unit shown in Fig. 2; 

Fig. 4 is a diagram illustrating an example of a functional configuration of a 

representative frame selecting unit shown in Fig. 2; 

Fig. 5 is a diagram for describing weighting by a weight calculating unit; and 

Fig. 6 is a diagram illustrating an example of a flow of processing of the 

representative frame selecting system. 

" DETAILED DESCRIPTION 

Fig. 1 is a diagram illustrating an example of an outline of a hardware configuration 

of a representative frame selecting system according to the present invention. As shown in Fig. 

1, a representative frame selecting system 100 includes a server 110 and a terminal 120 which 

are connected through a network 130 (for example, the Internet). Furthermore, in Fig. 1, the 

representative frame selecting system 100 has only one terminal 120, but may additionally 

have plural terminals 120. In addition, the representative frame selecting system 100 may be 

configured so as to include a so-called multifunction machine having a scanner or a copy 



function (not shown). 

The server 110 includes a control unit 111, a storage unit 112, and a communication 

unit 113. For example, the control unit 111 is a CPU or the like, and operates according to a 

program which is stored in the storage unit 112. For example, the storage unit 112 is 

configured of an information recording medium such as a hard disk, a ROM, a RAM and the 

like, and is the information recording medium that holds the program which is executed by the 

control unit 111. Furthermore, the storage unit 112 also operates as a work memory of the 

control unit 111. 

The communication unit 113 is a network interface, and sends and receives 

information, through the network 130, according to an instruction from the control unit 111. 

Moreover, the control unit 111, the storage unit 112, and the communication unit 113 are 

connected through a bus 114, respectively. 

The terminal 120 includes a control unit 121, a communication unit 122, a storage 

unit 123, a display unit 124, and an manipulation unit 125. Similarly, the respective units 120 

to 125 are connected through a bus 126. In the same manner as the server 110 described above, 

the control unit 121 is, for example, the CPU, and operates according to the program which is 

stored in the storage unit 112. For example, the storage unit 123 is configured of the 

information recording medium such as the hard disk, the ROM, the RAM and the like, and is 

the information recording medium that holds the program which is executed by the control 

unit 121. Furthermore, the storage unit 123 also operates as a work memory of the control unit 

121. 

For example, the manipulation unit 125 is configured of an interface such as a 

keyboard, a mouse and a button, and outputs contents of an instruction operation to the control 

unit 121, according to the instruction operation of a user. For example, the display unit 124 is 

a liquid crystal display, a CRT display, an organic EL display or the like, and displays the 

information, according to the instruction from The control unit 121. 

Moreover, the program which is processed with the control units 111 and 121 

described above, may be provided to be downloaded, for example, through the network 130, 

or may be provided by the various information recording mediums which can be read with a 

computer such as a CD-ROM and a DVD-ROM. Furthermore, the configuration of the server 

110 and the terminal 120 described above, is merely an example, and is not limited thereto. In 

the above description, the representative frame selecting system 100 in case of being 

configured with a so-called server client system, is described, but the present embodiments are 
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not limited thereto. The representative frame selecting system 100 may be configured using a 

so-called cloud technology, or may be configured as a single apparatus such as one computer. 

Next, a functional configuration of the representative frame selecting system 100 

according to the present embodiments, will be described. Fig. 2 is a diagram for describing an 

example of the functional configuration of the server shown in Fig. 1. As shown in Fig. 2, the 

server 110 functionally includes a video information obtaining unit 201, an importance 

obtaining unit 202, an evaluation value obtaining unit 203, a representative frame selecting 

unit 204, and a summary information generating unit 205. 

Here, the video is a recording or synthesis of a sequence of plural image frames that 

form a moving picture. 

The video information obtaining unit 201 obtains video information. For example, the 

video information includes plural image frames. The video information is provided, for 

example, from the terminal. 

The importance obtaining unit 202 obtains importance of each frame from calculating 

on the basis of a length of a similar frame interval formed of consecutive frames each 

of which similarity between each of frames included in the video information is equal to or 

more than a standard to be preset, and on the basis of an average similarity between each of 

the frames for each frame. 

Specifically, for example, as shown in Fig. 3, the importance obtaining unit 202 

functionally includes a similarity calculating unit 301, a similar frame interval specifying unit 

302, an average similarity calculating unit 303, and an importance calculating unit 304. 

The similarity calculating unit 301 calculates the similarity between each of the 

frames. Specifically, for example, in each frame, the similarity calculating unit 301 calculates 

the similarity between each of the frames, based on a color distribution, a distribution in an 

edge direction, or a distance relationship of a color pair. In the following description, the 

similarityisrexpressedinth<rfolTowihgf6rm^ of 

the total frames which are included in the video, and s expresses the similarity. That is, Sjj 

expresses the similarity of the i-th frame and the j-th frame. 

[Formula 1] 

1, Sjj £ 0 ••• (1) 

[Formula 2] 
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i,j = 1, N ••• (2) 

The similar frame interval specifying unit 302 specifies the length of the section 

(similar frame interval) formed of the consecutive frames which are similar to one another. 

Specifically, for example, the similar frame interval specifying unit 302 specifies the length of 

the section formed of the consecutive frames each of which a value according to the similarity 

satisfies a predetermined standard. More specifically, for example, the similar frame interval 

specifying unit 302 specifies the length of the similar frame interval by calculating a left end 

and a right end of the similar frame interval, on the basis of the following formulae (3) and (4). 

Here, in the formulae (3) and (4), t expresses a threshold to be preset, and k expresses a natural 

number of 1 to N. Furthermore, for example, the similar frame interval specifying unit 302 

may be configured so as to specify the similar frame interval by another method such that the 

section formed of the consecutive frames each of which the similarity is equal to or more than 

the threshold to be preset, is simply specified as a similar frame interval. 

[Formula 3] 

li = mink ITj=k Sjj > t ••• (3) 

[Formula 4] 

r, = maxk TT1^ > t • • • (4) 

The average similarity calculating unit 303 calculates the average similarity. 

Specifically, the average similarity calculating unit 303 calculates the average similarity, for 

example, using the following formula (5). Moreover, in the formula (5), Wj expresses the 

average similarity between the i-th frame and other frames. 

[Formula 5] 

W,= ZjSjj/N ••• (5) 

The importance calculating unit 304 calculates the importance of each frame on the 

basis of the similar frame interval and the average similarity. Specifically, the importance 

calculating unit 304 calculates the importance, for example, using the following formula (6). 

Furthermore, the importance calculating unit 304 may calculate using other formula such that 

only (rj-lj) of the formula (6) is used or only -log Wj is used. 
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SI = -Cr,-l,)logWi ••• (6) 

The evaluation value obtaining unit 203 obtains an evaluation value of each frame. 

Specifically, for example, the evaluation value obtaining unit 203 obtains the evaluation value 

of each frame, on the basis of an evaluation standard to be preset, from the plural frames 

(hereinafter, referred to as neighborhood frames) which are adjacent to the frame as a target, 

for example, the frames of 15 to 100. Here, the evaluation standard to be preset, for example, 

corresponds to the standard based on a front face degree and a smiling face degree of a main 

face, a matching degree with a predetermined composition, a smallness of variation in a 

camera parameter, a smallness of a movement, a size of an amount which starts to move, or 

the like in a subject which is included in the frame between the neighborhood frames and the 

target frame. 

The representative frame selecting unit 204 selects at least one representative frame, 

among each of the frames included in the video, on the basis of the importance and the 

evaluation value of each frame. Specifically, for example, the representative frame selecting 

unit 204 selects the frame of which an integrated evaluation value of each frame calculated on 

the basis of the importance and the evaluation value of each frame is local maximum, as a 

representative frame. 

Here, an example of more specific functional configuration of the representative 

frame selecting unit 204, will be described. As shown in Fig. 4, the representative frame 

selecting unit 204 includes, for example, a multiplying unit 401, a weight calculating unit 402, 

an integrated evaluation value calculating unit 403, a maximum value specifying unit 404, a 

determining unit 405, and a representative frame registering unit 406. 

The_multiplying-Unit_40_l .multiplies _th.e_ importance, and_the_eyaluation._valu.e_of _each 

frame, respectively. 

The weight calculating unit 402 calculates a weight according to the similarity of the 

representative frame that is registered as described later. Specifically, the weight calculating 

unit 402 calculates, for example, on the basis of the formula (7). Here, k expresses the 

representative frame which is selected in what number, and {a}k expresses the weight to be 

preset. Moreover, the {a}k may be a constant value, or may be the value which varies 

according to k. 

[Formula 7] 
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w:= TTk(1-arkski) ••• (7) 

The integrated evaluation value calculating unit 403 calculates the integrated 

evaluation value of each frame, on the basis of the importance of each frame, the evaluation 

value of each frame, and the weight according to the similarity of the representative frame 

which is registered as described later. Specifically, for example, the integrated evaluation 

value calculating unit 403 calculates the integrated evaluation value of each frame by 

multiplying a multiplication result by the multiplying unit 401, and the weight which is 

calculated. 

The maximum value specifying unit 404 specifies the frame of which the integrated 

evaluation value calculated expresses the maximum value, as a representative frame. Here, for 

example, as seen from the formula (7) described above, the weight which is calculated by the 

weight calculating unit 402, operates so as to reduce the integrated evaluation value with 

respect to the frame which is similar to the representative frame selected before. Specifically, 

for example, in case of selecting the second representative frame, when the similarity and the 

evaluation value are obtained as schematically shown in Fig. 5, the weight operates so as to 

reduce the integrated evaluation value in the vicinity of the integrated evaluation value of the 

first representative frame, on the basis of the similarity in the first selected representative 

frame. Therefore, without specifying the frame in the vicinity of the first representative frame 

again, as a representative frame, the maximum value specifying unit 404 specifies the 

maximum value of other integrated evaluation value (the second peak value when seen from 

the first integrated evaluation value). That is, it is prevented that the frame which is similar to 

the representative frame selected before, is specified as a representative frame. Furthermore, a 

horizontal axis in Fig. 5, corresponds to i (expressing the frame of what number among each 

of the frames included in the video information). 

The determining unit 405 determines whether or not the number of the registered 

representative frames is equal to a threshold to be preset. If the determining unit 405 

determines that the number of the registered representative frames is less than the threshold, 

the representative frame registering unit 406 registers the specified representative frame to the 

maximum value specifying unit 404. Moreover, as described above, the weight calculating 

unit 402 calculates the weight, on the basis of the representative frame that is registered. On 

the other hand, if it is determined that the representative frame of the number to be preset is 

selected, selecting processing of the representative frame ends. 
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Based on one or plural representative frames which are selected, the summary 

information generating unit 205 generates the summary information expressing a summary of 

the video. Here, for example, the summary information may be configured so as to display the 

representative frames in order, or may be configured so as to display the representative frames 

side by side. Furthermore, for example, according to the operation instruction of the user, the 

summary information which is generated is transmitted to the terminal which is used by the 

user. 

Moreover, the functional configuration of the representative frame selecting system 

100 is an example, and the present embodiments are not limited thereto. For example, the 

terminal 120 or the like may be configured so as to have the portion or all of the functional 

configuration of the representative frame selecting system 100, or the functional configuration 

of the representative frame selecting system 100 may be configured so as to be realized in one 

apparatus. Here, it is needless to say that the representative frame selecting system which is 

described in the range of the claims, may also include, for example, the case of realizing in the 

server 110 as described above, in addition, the case of realizing in one apparatus such as the 

case of realizing in the terminal 120, and the case of realizing in the plural apparatuses such as 

the case of realizing in the server 110 and the terminal 120. 

Fig. 6 is a diagram illustrating an example of a flow of the representative frame 

selecting processing according to the present embodiments. As shown in Fig. 6, first, the video 

information obtaining unit 201 obtains the video information (S101). The similarity 

calculating unit 301 calculates the similarity between each of the frames included in the video 

information which is obtained in S101 (S102). The similar frame interval specifying unit 302 

specifies the length of the section (similar frame interval) formed of the consecutive frames 

which are similar to one another (SI03). The average similarity calculating unit 303 

calculates the average similarity (SI04). The importance calculating unit 304 calculates the 

importance of each frame, on the basis o'fthe similar frame intervai and the average similarity 

(SI05). The evaluation value obtaining unit 203 obtains the evaluation value of each frame 

(SI 06). 

The integrated evaluation value calculating unit 403 calculates the integrated 

evaluation value of each frame, on the basis of the weight according to the importance of each 

frame, the evaluation value of each frame, and the similarity of the representative frame which 

is registered in SI 10 (SI07). The maximum value specifying unit 404 specifies the frame of 

which the integrated evaluation value calculated expresses the maximum value, as a 
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representative frame (SI08). The determining unit 405 determines whether or not the 

representative frame of the predetermined number is selected (SI09). If it is determined that 

the number of the representative frames is less than a threshold to be preset, the specified 

representative frame is registered (SI 10). Therefore, it returns to SI07. If it is determined the 

number of the representative frames is equal to the threshold, the processing ends (SI 11). 

Furthermore, the above flow is an example, and the present embodiments are not 

limited to the above. For example, the processing of SI 02 and SI 05 may be configured so as 

to perform after the processing of SI06, or may be configured so as to perform at the same 

time. 

According to the present embodiments, on the basis of the integrated evaluation value 

based on the importance of evaluating each frame from the relationship of the whole video 

information, and the evaluation value which is evaluated from the neighborhood frames 

thereof, the representative frame is selected. Hereby, the frame which more visually gives a 

large amount of the information and a favorable impression from the video, is selected. 

The present invention is not limited to the above embodiments, and can be variously 

modified. For example, it is possible to replace with the configuration that is substantially 

same as the configuration shown in the above embodiments, the configuration that can 

perform the same operations and effects, or the configuration that can achieve the same object. 

For example, instead of the multiplying unit 401 that multiplies the importance and 

the evaluation value of each frame, respectively, an adding unit that adds by weighting the 

importance and the evaluation value of each frame, may be arranged, as shown in the 

following formula (8). In this case, the integrated evaluation value calculating unit 403 may 

calculate the integrated evaluation value of each frame by multiplying an addition result by the 

adding unit, and the calculated weight. 

[Formula 8] 

Si+ &C-, ••• (8) 

Moreover, the standard of the evaluation value in the evaluation value obtaining unit 

203, may be configured so as to use the plural standards, in case of selecting the plural 

representative frames. For example, in the case of selecting two representative frames, in the 

selection of the first representative frame, the integrated evaluation value using the standard by 

the front face degree of the main face of the subject, is used, and in the selection of the second 

representative frame, the integrated evaluation value using the standard by the matching 
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degree with the predetermined composition, is used. Furthermore, in the case of selecting the 

plural representative frames, the standard of the evaluation value may be configured so as to 

use each standard described above at a rate to be preset. For example, in the case of selecting 

five representative frames, the integrated evaluation value using the standard by the front 

degree of the main face, is used in the selection of the first and the second representative 

frames, and the integrated evaluation value using the standard by the matching degree with the 

predetermined composition, is used in the selection of the third to the fifth representative 

frames. 

Furthermore, in the above description, the case where the importance calculating unit 

304 calculates the importance of each frame, on the basis of the similar frame interval and the 

average similarity, is described, but it may be configured so as to calculate the importance of 

each frame, on the basis of any one of the similar frame interval and the average similarity. 

Moreover, in the above description, the case of selecting the representative frame on the basis 

of the similarity between each of the frames, is described, but it may be configured so as to 

select using only the frame of the predetermined number included in the video, for example, 

the odd-numbered frame. 

The foregoing description of the exemplary embodiments of the present invention has 

been provided for the purposes of illustration and description. It is not intended to be 

exhaustive or to limit the invention to the precise forms disclosed. Obviously, many 

modifications and variations will be apparent to practitioners skilled in the art. The 

embodiments were chosen and described in order to best explain the principles of the 

invention and its practical applications, thereby enabling others skilled in the art to understand 

the invention for various embodiments and with the various modifications as are suited to the 

particular use contemplated. It is intended that the scope of the invention be defined by the 

following claims and their equivalents. 
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What is claimed is : 

1. A representative frame selecting system comprising: 

an importance obtaining unit that obtains importance of each frame from calculating 

on the basis of a length of a similar frame interval formed of consecutive frames each of which 

has a value according to a similarity between each of the frames included in video information 

that is equal to or more than a standard; 

an evaluation value obtaining unit that obtains an evaluation value of each frame from 

calculating on the basis of an evaluation standard from frames adjacent to each frame; and 

a representative frame selecting unit that selects at least one representative frame 

among the frames included in the video information, on the basis of the importance and the 

evaluation value of each frame. 

2. The representative frame selecting system according to Claim 1, wherein the 

importance of each frame is calculated on the basis of an average similarity between each 

frame and the other frames. 

3. The representative frame selecting system according to Claim 1 or 2, 

wherein the representative frame selecting unit that selects at least one frame of which an 

integrated evaluation value of each frame calculated on the basis of the importance and the 

evaluation value of each frame is local maximum, as the representative frame. 

4. The representative frame selecting system according to Claim 3, wherein the 

integrated evaluation value of each frame is a value of multiplying the importance and the 

evaluation-value of-each-frame. — 

5. The representative frame selecting system according to Claim 3, wherein the 

integrated evaluation value of each frame is an additional value of a value according to the 

importance of each frame and a value according to the evaluation value of each frame. 

6. The representative frame selecting system according to any one of Claims 3 

to 5, wherein the integrated evaluation value is obtained by weighting according to similarity 
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of the frame selected as the representative frame before, and 

the representative frame selecting unit selects a frame of which the integrated 

evaluation value expresses a maximum value, as the representative frame. 

7. The representative frame selecting system according to any one of Claims 1 

to 6, wherein the evaluation standard includes a plurality of the evaluation standards, 

the evaluation value obtaining unit obtains a plurality of the evaluation values of each 

frame on the basis of the plurality of the evaluation standards, and 

the representative frame selecting unit selects a plurality of the representative frames 

included in the video information, on the basis of the importance and the plurality of the 

evaluation values of each frame. 

8. The representative frame selecting system according to Claim 7, wherein the 

representative frame selecting unit uses each of the plurality of the evaluation standards at a 

rate, in a case of selecting the plurality of the representative frames. 

9. A representative frame selecting program causing a computer to execute a 

process for selecting a representative frame, the process comprising: 

obtaining importance of each frame from calculating on the basis of a length of a 

similar frame interval formed of consecutive frames each of which has a value according to a 

similarity between each of frames included in video information that is equal to or more than a 

standard; 

an evaluation value obtaining unit that obtains an evaluation value of each frame from 

calculating on the basis of an evaluation standard from frames adjacent to each frame; and 

a representative frame selecting unit that selects at least one representative frame 

among the frames included in the video information, on the basis of the importance and the 

evaluation value of each frame. 


