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DESCRIPTION 

Title of Invention: IMAGE PROCESSING APPARATUS AND PROGRAM 

Technical Field 

[0001] 

 The present invention relates to an image processing 

apparatus and a program. 

Background Art 

[0002] 

 PTL 1 listed below describes scanning a bundle of 

sheets of recording paper, reading sorting information 

printed on individual recording paper, and sorting the 

recording paper on the basis of the read sorting information. 

Citation List 

Patent Literature 

[0003] 

 PTL 1: Japanese Unexamined Patent Application 

Publication No. 10-305960 

Summary of Invention 

Technical Problem 

[0004] 

 An object of the present invention is to electronically 

sort a plurality of images included in an image sequence on 

the basis of information acquired from the individual images. 

Solution to Problem 

[0005] 
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 For solving the above problem, according to the 

invention of Claim 1, an image processing apparatus includes 

image sequence acquisition means for acquiring an image 

sequence including a plurality of images; sorting 

information acquisition means for analyzing the individual 

images included in the image sequence, and acquiring sorting 

information corresponding to the images on the basis of an 

analysis result; and image sequence generation means for 

generating, based on the sorting information, one or a 

plurality of pieces of information indicating an image 

sequence which includes at least part of the plurality of 

images. 

[0006] 

 According to the invention of Claim 2, in the invention 

of Claim 1, the sorting information acquisition means 

acquires information represented by a two-dimensional code 

image within an image included in the image sequence, as 

sorting information corresponding to the image. 

[0007] 

 Furthermore, according to the invention of Claim 3, in 

the invention of Claim 1 or 2, the image sequence generation 

means generates the one or plurality of pieces of 

information in accordance with a method selected by a user 

from among a plurality of methods. 

[0008] 
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 Furthermore, according to the invention of Claim 4, in 

the invention of Claim 1 or 2, the image sequence generation 

means generates the one or plurality of pieces of 

information in accordance with a method corresponding to the 

sorting information acquired by the sorting information 

acquisition means from among a plurality of methods. 

[0009] 

 Furthermore, according to the invention of Claim 5, in 

the invention of Claim 1 or 2, the sorting information 

acquisition means acquires sorting information corresponding 

to an image on the basis of sorting information 

corresponding to a different image, in a case where it is 

impossible to acquire the sorting information corresponding 

to the image by analyzing the image. 

[0010] 

 For solving the above problem, according to the 

invention of Claim 6, a program causes a computer to 

function as image sequence acquisition means for acquiring 

an image sequence including a plurality of images; sorting 

information acquisition means for analyzing the individual 

images included in the image sequence, and acquiring sorting 

information corresponding to the images on the basis of an 

analysis result; and image sequence generation means for 

generating, based on the sorting information, one or a 

plurality of pieces of information indicating an image 
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sequence which includes at least part of the plurality of 

images. 

Advantageous Effects of Invention 

[0011] 

 According to the inventions of Claims 1 and 6, the 

plurality of images included in the image sequence can be 

electronically sorted on the basis of the information 

acquired from the individual images. 

[0012] 

 According to the invention of Claim 2, the information 

acquired from the individual images can be acquired from the 

two-dimensional code image within the image. 

[0013] 

 According to the invention of Claim 3, the user can 

specify the sorting method. 

[0014] 

 According to the invention of Claim 4, the plurality of 

images included in the image sequence can be sorted using 

the sorting method corresponding to the information acquired 

from the individual images. 

[0015] 

 According to the invention of Claim 5, a further 

convenience can be achieved compared to a case where this 

configuration is not provided. 

Brief Description of Drawings 
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[0016] 

 [Fig. 1] Fig. 1 is a diagram illustrating an example of 

the configuration of an image processing apparatus. 

 [Fig. 2] Fig. 2 is a diagram illustrating an example of 

a test paper document. 

 [Fig. 3] Fig. 3 is a diagram illustrating an example of 

a two-dimensional code image. 

 [Fig. 4] Fig. 4 is a diagram illustrating an example of 

a composite image. 

 [Fig. 5] Fig. 5 is a diagram for explaining a two-

dimensional code image. 

 [Fig. 6] Fig. 6 is a diagram illustrating an example of 

a process performed by a printer with scanner and an image 

processing apparatus. 

 [Fig. 7] Fig. 7 is a diagram illustrating an example of 

a database. 

 [Fig. 8A] Fig. 8A is a flow diagram illustrating an 

example of a sorting process. 

 [Fig. 8B] Fig. 8B is a flow diagram illustrating an 

example of a sorting process. 

 [Fig. 9] Fig. 9 is a diagram illustrating an example of 

a process performed by a printer with scanner and an image 

processing apparatus. 

 [Fig. 10] Fig. 10 is a diagram illustrating an example 

of a process performed by a printer with scanner and an 
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image processing apparatus. 

Description of Embodiments 

[0017] 

 Hereinafter, exemplary embodiments of the present 

invention will be described in detail with reference to the 

drawings. 

[0018] 

 Fig. 1 is a diagram illustrating an example of the 

configuration of an image processing apparatus 2 according 

to an exemplary embodiment of the present invention.  The 

image processing apparatus 2 is a server computer owned by a 

university, and includes a controller 2a, a main storage 2b, 

a hard disk 2c, a network interface 2d, and the like.  The 

controller 2a is a microprocessor which performs various 

types of information processing in accordance with an image 

processing program stored in the main storage 2b.  The main 

storage 2b is implemented by a ROM and a RAM, and the image 

processing program is stored in advance in the main storage 

2b.  In this example, the image processing program is read 

from a computer-readable information storage medium (e.g. 

DVD (registered trademark)-ROM) and stored in the main 

storage 2b.  However, the image processing program may be 

downloaded via a network and stored in the main storage 2b. 

[0019] 

 In the hard disk 2c, a test paper document, which is 
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document data created by a document creation application, is 

stored in advance.  Fig. 2 illustrates an example of the 

test paper document.  The test paper document is prepared by 

a teacher and stored in the hard disk 2c.  In the hard disk 

2c, document data other than the test paper document is also 

stored. 

[0020] 

 Other types of information stored in the hard disk 2c 

will be described later. 

[0021] 

 The network interface 2d is an interface which connects 

the image processing apparatus 2 to the network.  To the 

network, a client terminal 4 and a printer with scanner 6, 

which can also be called a multifunction apparatus, are also 

connected.  The image processing apparatus 2 is capable of 

transmitting/receiving data to/from the client terminal 4 

and the printer with scanner 6. 

[0022] 

 The client terminal 4 is used by a teacher.  In this 

example, a case where a teacher prints a test paper document 

will be discussed.  However, there is also a case where a 

teacher prints a document different from a test paper 

document.  When a test day is approaching, the teacher 

prints copies of a test paper document for the number of 

students.  Specifically, the teacher accesses the image 



- 8 - 

processing apparatus 2 through the client terminal 4, and 

performs a printing execution operation by inputting the 

number of copies for printing and the like.  As a result, a 

printing execution instruction is transmitted to the printer 

with scanner 6, and the test paper document is printed by 

the printer with scanner 6. 

[0023] 

 Here, in the image processing apparatus 2, management 

information is embedded in an image of the test paper 

document.  More specifically, a composite image of the image 

of the test paper document and a two-dimensional code image 

illustrated in Fig. 3, is generated by the image processing 

apparatus 2, and the composite image is printed by the 

printer with scanner 6.  Fig. 4 illustrates an example of 

the composite image. 

[0024] 

 Fig. 5 is a diagram for explaining a two-dimensional 

code image illustrated in Fig. 3.  In this exemplary 

embodiment, the two-dimensional code image includes a unit 

code image arranged in a matrix, as illustrated in Fig. 5.  

The unit code image is an image of a code pattern 

representing management information embedded in an image of 

a test paper document.  In this exemplary embodiment, a 

plurality of bit symbols each representing a bit value "1" 

or a bit value "0" are included in the unit code image. 
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[0025] 

 In this exemplary embodiment, specifying data which 

specifies management information to be embedded in an image 

to be printed is stored in advance in the hard disk 2c, and 

information specified by the specifying data is embedded as 

management information in the image to be printed.  In this 

case, management information, such as a page number P in the 

test paper document, a copy number Q which indicates the 

position in a sequence of printed copies, a printing 

execution date and time T, a test paper document ID 

(hereinafter, referred to as a document ID), and a class 

number of a class the teacher is in charge of, is embedded 

in the image of the test paper document, which is the image 

to be printed.  The specifying data is updated by an 

administrator of the image processing apparatus 2 or the 

teacher as required. 

[0026] 

 The teacher distributes the printed test paper document 

as answer sheets to students who are under the teacher's 

supervision and conducts a test.  After the conduct of the 

test, the teacher collects the answer sheets randomly from 

all the students, marks the paper, and reports marking 

results to an educational affairs section.  In addition, the 

teacher also submits the marked answer sheets to the 

educational affairs section. 
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[0027] 

 A staff of the educational affairs section places a 

bundle of sheets of printing paper received from the teacher 

in an ADF (Auto Document Feeder) of the printer with scanner 

6, performs a scanning execution operation, and causes the 

printer with scanner 6 to scan each sheet of the printing 

paper.  Thus, the staff of the educational affairs section 

stores each sheet of the printing paper as image data in the 

hard disk 2c of the image processing apparatus 2. 

[0028] 

 This is not the only feature.  That is, in the image 

processing apparatus 2, image data of printing paper is not 

only saved but also sorted.  Specifically, a list of pre-

registered multiple sorting methods (hereinafter, a sorting 

method list) is displayed on a display panel of the printer 

with scanner 6, and the image data of the printing paper is 

sorted in accordance with a sorting method selected by the 

staff of the educational affairs section in the scanning 

execution operation.  Thus, management of the image data of 

the printing paper is simplified.  This aspect will be 

described below. 

[0029] 

 Fig. 6 is a diagram illustrating an example of a 

process performed by the printer with scanner 6 and the 

image processing apparatus 2 when a scanning execution 



- 11 - 

operation is performed. 

[0030] 

 As illustrated in Fig. 6, the printer with scanner 6 

transmits to the image processing apparatus 2 sorting method 

information indicating a sorting method selected by the 

staff of the educational affairs section (S101).  Then, 

every time scanning a sheet of printing paper, the printer 

with scanner 6 transmits to the image processing apparatus 2 

the scanned image read from the surface of the printing 

paper (S102). 

[0031] 

 In the image processing apparatus 2 which has received 

the sorting method information, the controller 2a sets the 

value of a parameter "i", which is held in the main storage 

2b, to "1" (S201).  Then, every time the image processing 

apparatus 2 receives a scanned image, the controller 2a 

performs processing of steps S202 to S204 for the scanned 

image. 

[0032] 

 That is, the controller 2a (image sequence acquisition 

means) sets the image number of the scanned image received 

by the image processing apparatus 2 to "i" (S202).  

Hereinafter, a scanned image whose image number is "i" is 

described as a scanned image (i). 

[0033] 
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 In S203, the controller 2a (sorting information 

acquisition means) analyzes the scanned image (i) and 

acquires management information, as sorting information, 

represented by a two-dimensional code image included in the 

scanned image (i) (S203).  Then, the controller 2a (image 

sequence acquisition means) stores entry data, in which the 

scanned image (i), the image number "i" of the scanned image, 

and the sorting information acquired in S203 are associated 

with each other, in a database (refer to Fig. 7 mentioned 

below) held in the hard disk 2c (S204). 

[0034] 

 Then, if the scanned image (i) is the last scanned 

image (Y in S205), the controller 2a (image sequence 

acquisition means) proceeds to step S207.  If the scanned 

image (i) is not the last scanned image (N in S205), the 

controller 2a increments the value of the parameter "i" by 

"1" (S206), and performs S202 and the subsequent steps again. 

[0035] 

 Fig. 7 illustrates an example of the contents stored in 

the database after steps S202 to S204 are performed for all 

the scanned images received by the image processing 

apparatus 2.  Based on the contents stored in the database, 

a scanned image sequence which includes a plurality of 

scanned images received by the image processing apparatus 2 

is illustrated.  An image number of a scanned image 
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represents the positon of the scanned image in the scanned 

image sequence.  For example, a scanned image with the image 

number "N" is the "N-th" scanned image. 

[0036] 

 In S207, the controller 2a (image sequence generation 

means) preforms a sorting process, which will be described 

later, based on the sorting information held in the database, 

and thereby generating one or a plurality of image sequences 

which include at least a part of a plurality of scanned 

images received by the image processing apparatus 2 (S207).  

However, the controller 2a performs the sorting process in 

accordance with a sorting method indicated by the sorting 

method information received by the image processing 

apparatus 2. 

[0037] 

 Hereinafter, a sorting process will be described for 

each sorting method.  Here, a sorting process will be 

explained with examples of sorting methods A, B, and C, 

which are part of the plurality of sorting methods mentioned 

above.  Hereinafter, a scanned image held in the database is 

identified by a value of sorting information associated with 

the scanned image.  For example, a scanned image associated 

with a value "1" of a page number P will be referred to as a 

scanned image whose page number P is "1".  Furthermore, for 

example, a scanned image associated with a value "1" of a 
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For example, in the case where the page number P cannot be 

acquired even though the controller 2a analyzes the scanned 

image (i) in S203, the controller 2a may acquire, as the 

page number P of the scanned image (i), a value incremented 

by "1" with respect to the value of the page number P of the 

scanned image (i-1), which is the previous image of the 

scanned image (i).  Similarly, for example, in the case 

where the copy number Q cannot be acquired even though the 

controller 2a analyzes the scanned image (i) in S203, the 

controller 2a may acquire, as the copy number Q of the 

scanned image (i), the same value as the value of the copy 

number Q of the scanned image (i-1). 

[0049] 

 [Variation 1 and Variation 2] 

 A sorting method may be determined according to the 

type of sorting information acquired from scanned images.  

For example, processes illustrated in Fig. 9 and Fig. 10 may 

be performed by the printer with scanner 6 and the image 

processing apparatus 2. 

[0050] 

 In Fig. 9 and Fig. 10, specifying a sorting method is 

not performed at the time of a scanning execution operation.  

A sorting method is determined according to the type of 

sorting information acquired from scanned images.  Fig. 9 

will be explained first. 



- 19 - 

[0051] 

 [Variation 1] 

 In Fig. 9, that is, in Variation 1, when a scanning 

execution operation is performed, first, the printer with 

scanner 6 scans only the first sheet of printing paper.  As 

a result, as in S201, the controller 2a sets the value of 

the parameter "i" to "1" (S301).  Then, the controller 2a 

sets the image number of the scanned image on the first 

sheet of printing paper received by the image processing 

apparatus 2 to "i" (S302).  As in step of S203, the 

controller 2a also analyzes the scanned image (i) and 

acquires management information, as sorting information, 

represented by a two-dimensional code image which is 

included in the scanned image (i) (S303).  Then, as in step 

of S204, the controller 2a stores entry data, in which the 

scanned image (i), the image number "i" of the scanned image, 

and the sorting information acquired in S303 are associated 

with each other, in the database held in the hard disk 2c 

(S304). 

[0052] 

 Furthermore, the controller 2a identifies, based on the 

type of the sorting information acquired in S303, a sorting 

method to be performed using the information acquired as the 

sorting information, from among the plurality of sorting 

methods mentioned above, and transmits available method data, 
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also analyzes the scanned image (i) and acquires management 

information, as sorting information, represented by a two-

dimensional code image included in the scanned image (i) 

(S403).  Then, the controller 2a stores entry data, in which 

the scanned image (i), the image number "i" of the scanned 

image, and the sorting information acquired in S403 are 

associated with each other, in the database held in the hard 

disk 2c (S404). 

[0059] 

 Then, if the scanned image (i) is the last scanned 

image (Y in S405), the controller 2a proceeds to step S407.  

If the scanned image (i) is not the last scanned image (NO 

in S405), the controller 2a increments the value of the 

parameter "i" by "1" (S406), and performs S402 and the 

subsequent steps again. 

[0060] 

 Then, the controller 2a identifies information commonly 

included in all the pieces of sorting information held in 

the database, identifies a sorting method to be performed 

using the identified information, from among the plurality 

of sorting methods mentioned above, and transmits to the 

printer with scanner 6 available method data which guides 

the identified sorting method (S407). 

[0061] 

 On the printer with scanner 6 which has received the 
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available method data, a sorting method list including 

sorting methods guided by the available method data, is 

displayed (S408).  A staff of the educational affairs 

section selects a sorting method from the displayed sorting 

method list.  As a result, the sorting method information 

indicating the selected sorting method is transmitted to the 

image processing apparatus 2.  In the image processing 

apparatus 2 which has received the sorting method 

information, the controller 2a performs a sorting process, 

as in S207 (S409). 

[0062] 

 In consideration of the presence of information which 

is included in not all but part of the pieces of sorting 

information held in the database, in Variation 2, the 

controller 2a may identify the union of information included 

in the individual pieces of sorting information held in the 

database and transmit to the printer with scanner 6 data 

indicating a list of information in the union, in place of 

the available method data, in S407.  On the printer with 

scanner 6 which has received the data, the list of the 

information in the union, not a sorting method list, is 

displayed (S408).  A staff of the educational affairs 

section selects, from the information presented in the list, 

information to be used for sorting.  In S409, the controller 

2a performs a sorting process based on the information 
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selected by the staff of the educational affairs section.  

For example, in the case where a class number is selected as 

information to be used for sorting, the controller 2a 

generates document data including individual scanned images 

as page images associated with sorting information which 

includes class numbers, and at the same time, separately 

generates document data including individual scanned images 

as page images associated with sorting information which 

does not include class numbers, in S409. 

[0063] 

 [Others] 

 For example, when printing an image with the image 

processing apparatus 2, instead of a two-dimensional code 

image indicating the above-mentioned management information, 

a two-dimensional code image indicating a paper ID which 

uniquely identifies a sheet of printing paper may be 

embedded, and the management information may be separately 

stored in the hard disk 2c in association with the paper ID.  

In this case, in S203, S303, and S403, the controller 2a 

identifies the paper ID represented by the two-dimensional 

code image included in the scanned image (i), and reads the 

management information, as sorting information, which held 

in the hard disk 2c in association with the identified paper 

ID.  The controller 2a may, in response to a request by a 

user (for example, an administrator or teacher), update the 
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management information held in the hard disk 2c.  For 

example, information input by the user may be added to the 

management information selected by the user.  This is 

because the criterion for management will be changed later. 

[0064] 

 Furthermore, the present invention is applicable not 

only to the educational field but also to various other 

services and businesses such as finance, food, and the like.  

That is, the present invention is not only applicable to the 

test paper document but also applicable to the case where 

images of a document, such as a business form used in 

various services and businesses, including management 

information embedded therein are printed on printing paper.  

In this case, information to be used as management 

information may be properly selected according to the field. 

Reference Signs List 

[0065] 

2: image processing apparatus, 2a: controller, 2b: main 

storage, 2c: hard disk, 2d: network interface, 4: client 

terminal, 6: printer with scanner 
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