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(57) ABSTRACT 
An information processing apparatus includes a reception 
unit that receives manipulation of a manipulator, which cor 
responds to an electronic document arranged on a screen, a 
detection unit that detects a manipulation related to a move 
ment of the electronic document from the manipulation 
received using the reception unit, an extraction unit that 
extracts at least a location of a movement Source, a location of 
a movement destination, a first electronic document which is 
a movement target electronic document, and a second elec 
tronic document which is an electronic document within a 
predetermined distance from the location of the movement 
destination based on the movement manipulation detected 
using the detection unit, and a relevant document determina 
tion unit that determines whether the second electronic docu 
ment is relevant to the first electronic document based on 
information extracted using the extraction unit. 

20 Claims, 10 Drawing Sheets 
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1. 

INFORMATION PROCESSINGAPPARATUS, 
NON-TRANSITORY COMPUTER READABLE 
MEDIUM, AND INFORMATION PROCESSING 
METHOD THAT DETECTASSOCATED 
DOCUMENTS BASED ON DISTANCE 

BETWEEN DOCUMENTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based on and claims priority under 35 
USC 119 from Japanese Patent Application No. 2012-058216 
filed Mar. 15, 2012. 

BACKGROUND 

The present invention is related to an information process 
ing apparatus, a non-transitory computer readable medium, 
and an information processing method. 

SUMMARY 

According to an aspect of the invention, there is provided 
an information processing apparatus including: a reception 
unit that receives manipulation of a manipulator, which cor 
responds to an electronic document arranged on a screen; a 
detection unit that detects a manipulation related to a move 
ment of the electronic document from the manipulation 
received using the reception unit; an extraction unit that 
extracts at least a location of a movement source, a location of 
a movement destination, a first electronic document which is 
a movement target electronic document, and a second elec 
tronic document which is an electronic document within a 
predetermined distance from the location of the movement 
destination based on the movement manipulation detected 
using the detection unit; and a relevant document determina 
tion unit that determines whether the second electronic docu 
ment is relevant to the first electronic document based on 
information extracted using the extraction unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments of the present invention will be 
described in detail based on the following figures, wherein: 

FIG. 1 is a view illustrating the conceptual module con 
figuration of a configuration example according to an exem 
plary embodiment; 

FIG. 2 is a flowchart illustrating a processing example 
according to the exemplary embodiment; 

FIG. 3 is a flowchart illustrating the processing example 
according to the exemplary embodiment; 

FIG. 4 is an explanatory view illustrating an example of the 
data structure of an arrangement document table; 

FIG. 5 is an explanatory view illustrating an example of the 
data structure of a history table: 

FIG. 6 is an explanatory view illustrating an example of the 
data structure of a related document table; 

FIG. 7 is an explanatory view illustrating the processing 
example according to the exemplary embodiment; 

FIG. 8 is an explanatory view illustrating the processing 
example according to the exemplary embodiment; and 

FIG. 9 is a block diagram illustrating an example of the 
hardware configuration of a computer which implements the 
exemplary embodiment. 

DETAILED DESCRIPTION 

Hereinafter, an example of an exemplary embodiment in 
order to implement the present invention will be described 
with reference to the accompanying drawings. 
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2 
FIG. 1 illustrates the conceptual module configuration of a 

configuration example according to the exemplary embodi 
ment. 

Meanwhile, a module generally indicates a logically sepa 
rable component, such as Software (a computer program) or 
hardware. Therefore, a module in the exemplary embodiment 
indicates not only a computer program module but also a 
hardware configuration module. In addition, the exemplary 
embodiment combines the descriptions of a computer pro 
gram (a program causing a computer to execute each proce 
dure, a program causing a computer to function as each unit, 
ora program causing a computer to implement each function) 
to function as the module, a system, and a method. For con 
venience of description, “store”, “cause to be stored, and 
equivalent words are used. However, these words mean 
“cause to be stored in a storage apparatus' or “control to be 
stored in a storage apparatus' when the exemplary embodi 
ment corresponds to a computer program. In addition, a mod 
ule may correspond to a function one to one. However, for 
implementation, a single module may be configured using a 
single program, plural modules may be configured using a 
single program, or, on the contrary, a single module may be 
configured using plural programs. In addition, plural modules 
may be executed using a single computer, and a single module 
may be executed using plural computers in a distributed or 
parallel environment. Meanwhile, a single module may 
include another module. In addition, hereinafter, “connec 
tion' is used for a logical connection (the transfer of data, an 
instruction, or the reference relationship between data) in 
addition to a physical connection. “Predetermined' means 
"determined before a target process is performed’, and is 
used to include the meaning of "before a process according to 
the exemplary embodiment is performed’. In a case of use 
before the target process is performed even if it is after the 
process according to the exemplary embodiment is per 
formed, “predetermined is used to include the meaning of 
“determined according to a situation/state at that time or 
according to a situation/state until that time'. When there are 
plural “predetermined values', the values may be different 
from each other, and two or more values (of course, including 
all values) may be the same. In addition, a description “per 
forming B in the case of A' is used to include the meaning of 
“determining whether it is A or not, and performing B when 
it is determined as A. However, cases where it is not neces 
sary to determine whether it is A or not are excluded. 

In addition, a system or an apparatus may include a case 
where the system or the apparatus is implemented using a 
single computer, hardware, or an apparatus in addition to a 
configuration in which plural computers, hardware, or appa 
ratuses are connected to a communication unit. Such as a 
network (which includes one-to-one correspondence com 
munication connection). An “apparatus' and a “system are 
used as words which are synonymous with each other. Of 
course, a “system' does not include a social “structure' (so 
cial system) which is merely an artificial decision. 

In addition, whenever a process is performed using each 
module or whenever each process is performed when plural 
processes are performed in a module, target information is 
read from the storage apparatus whenever the process is per 
formed and the result of the process is written into the storage 
apparatus after the process is performed. Therefore, the 
descriptions of reading from the storage apparatus before a 
process is performed and writing into the storage apparatus 
after the process is performed may be omitted. Meanwhile, 
here, the storage apparatus may include a hard disk, a Ran 
dom. Access Memory (RAM), an external storage medium, a 
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storage apparatus via a communication line, and a register in 
a Central Processing Unit (CPU). 
An information processing apparatus according to the 

exemplary embodiment outputs a document which is relevant 
to a target document. As shown in FIG. 1, the information 
processing apparatus includes a manipulation receiving mod 
ule 110, a movement detecting module 120, a manipulation 
feature extracting module 130, a manipulation history pro 
cessing module 150, a manipulation history storing module 
155, a related document detecting module 160, and an output 
module 170. 
The manipulation receiving module 110 is connected to the 

movement detecting module 120. The manipulation receiv 
ing module 110 receives a manipulation performed on an 
electronic document, which is arranged on a screen, by a 
manipulator. 

Here, the screen includes a liquid crystal display and a 
Cathode Ray Tube (CRT). In addition, the manipulation 
includes a manipulation using a mouse or a keyboard or a 
manipulation performed on a touch panel using a finger. An 
electronic document (hereinafter, referred to as a document) 
including text data, electronic data, Such as image, video, or 
Voice data, depending on the situation, and the combination 
thereof, is the target of storage, editing, and retrieval, and 
means data which may be exchanged between systems or 
users as an individual unit, and includes the similar data 
thereof. With regard to the screen on which the electronic 
document is arranged, a screen is regarded as a desk (desktop 
metaphor), and documents are arranged on the screen. Gen 
erally, the screen includes a thing called a desktop, a thing 
provided as an Operating System (OS), and a thing provided 
as an application. Further, a document is selected according to 
the manipulation of a manipulator, and the document is 
manipulated on the screen. The manipulation includes, for 
example, movement, editing, and reading (opening). 

In addition, when a document is newly generated, the docu 
ment is arranged on the screen based on a previously deter 
mined rule unless a manipulator performs manipulation. The 
previously determined rule is, for example, to perform from 
left of the screen to right or from top of the screen to the 
bottom arrangement in preparation order. 

The arrangement of a document on the screen is managed 
using, for example, an arrangement document table 400. FIG. 
4 is an explanatory view illustrating the data structure of the 
arrangement document table 400. The arrangement docu 
ment table 400 includes a document Identification (ID) sec 
tion 410, an arrangement location section 420, a size section 
430, and a thumbnail image section 440. The document ID 
section 410 stores document identification information (here 
inafter, referred to as a document ID) which is information 
used to uniquely indentify the document in the exemplary 
embodiment. The arrangement location section 420 stores a 
location in which the document is arranged. For example, the 
location may be coordinates on the screen or coordinates on a 
virtual region (for example, the desktop of the above-de 
scribed desktop metaphor). In addition, the coordinates may 
be the upper left coordinates or central coordinates of the 
displayed document. The size section 430 stores the size of an 
image which indicates the document (called an icon). The 
thumbnail image section 440 stores a thumbnail image dis 
played as the document on the screen. The thumbnail image 
will be described later. In addition, the thumbnail image sec 
tion 440 may store the thumbnail image as it is or the storage 
location of the file of the thumbnail image (a file name or a 
Uniform Resource Locator (URL). 
The modules, included in the manipulation feature extract 

ing module 130, calculate and extract information using the 
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4 
arrangement document table 400. For example, the transit 
document number calculating module 134 may determine 
whether the path of a movement transits through a region 
displayed using the arrangement location section 420 and the 
size section 430, and may calculate the number of transit 
documents. The peripheral document extracting module 138 
may extract a document corresponding to a location in the 
arrangement location section 420 which is within a predeter 
mined distance from a location in the arrangement location 
section 420 of a document at a movement destination or a 
movement source. The similarity calculating module 140 
may target a thumbnail image in the thumbnail image section 
440 of a document, the similarity of which will be calculated. 
The group scale calculating module 142 may extract loca 
tions in which similar documents are arranged from the loca 
tion in the arrangement location section 420, may calculate 
the size of regions occupied by the similar documents, and 
may divide the number of similar documents by the size. 
The movement detecting module 120 is connected to the 

manipulation receiving module 110 and the manipulation 
feature extracting module 130. The movement detecting 
module 120 detects manipulation related to the movement of 
a document based on the manipulation received using the 
manipulation receiving module 110. Generally, the manipu 
lation is a drag and drop manipulation. Meanwhile, there are 
two types of movement. The first movement is a process of 
removing a target document from the movement source, and 
moving the document to the movement destination. The sec 
ond movement is a process of copying a document to the 
movement destination without removing the document from 
the movement source. In the exemplary embodiment, a case 
of simple movement may be either of these processes. When 
both processes are distinguished from each other, the former 
movement is called movement A and the latter movement is 
called movement B or copying. 
The manipulation feature extracting module 130 is con 

nected to the movement detecting module 120 and the 
manipulation history processing module 150. The manipula 
tion feature extracting module 130 extracts at least the loca 
tion of the movement source, the location of the movement 
destination, a first document which is a movement target 
document, and a second document which is a document 
included within a predetermined distance from the location of 
the movement destination based on the movement manipula 
tion detected using the movement detecting module 120. The 
extraction of the second document is performed using the 
peripheral document extracting module 138. Meanwhile, 
“extract a document’ means “extract a document ID'. Mean 
while, there may be plural first documents, for example, in a 
case in which plural documents are selected and moved. 
There may be plural second documents in a case in which 
there are plural documents in the vicinity of the movement 
destination. 
The manipulation feature extracting module 130 includes a 

movement distance calculating module 132, a transit docu 
ment number calculating module 134, a movement direction 
calculating module 136, a peripheral document extracting 
module 138, a similarity calculating module 140, and a group 
scale calculating module 142. 
The movement distance calculating module 132 calculates 

the distance between the movement source and the movement 
destination. The distance may be the straight distance 
between the movement destination and the movement source, 
and may be the actual distance. The longer the distance, the 
more the index indicates that a document is deliberately 
moved to a target location. That is, the longer the distance, the 
higher the degree of association. 
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The transit document number calculating module 134 cal 
culates the number of other documents through which the first 
document transits on the path from the movement source to 
the movement destination. Since the document is arbitrarily 
moved regardless of the fact that there are documents in the 
middle of movement, the larger the number of documents, the 
more the index indicates that a document is deliberately 
moved to the target location. That is, the larger the number of 
transited documents, the higher the degree of association. 

The movement direction calculating module 136 calcu 
lates a movement direction from the movement source to the 
movement destination. For example, the movement direction 
calculating module 136 calculates a clockwise angle. As 
described above, when documents are arranged from left to 
right or the top of the screen to the bottom in preparation order 
and when movement is performed from top to bottom, the 
movement direction is an index to refer to documents which 
are prepared in the past. When the movement is performed 
from the bottom to the top, the movement direction is an index 
to Supplement documents which are prepared in the past. In 
the same way, when the movement is performed from left to 
right, the movement direction is an index to refer to docu 
ments which are prepared in the past. When the movement is 
performed from the right to the left, the movement direction 
is an index to Supplement documents which are prepared in 
the past. That is, the closer to multiples of 90 degrees (0 
degrees, 90 degrees, 180 degrees, and 270 degrees), the 
higher the degree of association. 

In addition, when documents are arranged from the upper 
left to the right on the screen, that is, when a right end is 
reached, the document goes directly under left end. When 
documents are repeatedly arranged on the right side and 
movement is performed from the top to the bottom, it is 
shown that the index to refer to documents which are prepared 
in the past is strong compared to a case in which movement is 
performed from the left to the right. When movement is 
performed from the bottom to the top, it is shown that the 
index to Supplement documents which are prepared in the 
past is strong compared to a case in which movement is 
performed from the right to the left. That is, in a case of being 
closer to 0 degrees and 90 degrees, the degree of association 
is higher than 180 degrees and 270 degrees. 
The peripheral document extracting module 138 extracts 

the second document which is a document within a predeter 
mined distance from the location of the movement destina 
tion. In addition, the peripheral document extracting module 
138 may extracta third document which is a document within 
the predetermined distance from the location of the move 
ment SOurce. 

In addition, the peripheral document extracting module 
138 may modify “the predetermined distance from the loca 
tion of the movement destination' used to extract the second 
document based on information (for example, the movement 
distance) calculated using other modules (the movement dis 
tance calculating module 132, the transit document number 
calculating module 134, the movement direction calculating 
module 136, the similarity calculating module 140, and the 
group scale calculating module 142) in the manipulation fea 
ture extracting module 130. For example, the longer the 
movement distance, the longer “the predetermined distance 
from the location of the movement destination'. Therefore, as 
the movement distance is long, a document which is far from 
the location of the movement destination is targeted. 

The similarity calculating module 140 calculates the simi 
larity between the reduction image of the first document and 
the reduction image of the third document which is the docu 
ment within the predetermined distance from the location of 
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6 
the movement source. The reduction image is called a thumb 
nail, and displays the content of a document as an image. 
Display is performed on the screen in the form of the thumb 
nail. Therefore, the higher the similarity, the more the index 
indicates that a document is selected from a similar document 
group. That is, the higher the similarity, the higher the degree 
of association. A known technology may be used to calculate 
the similarity. For example, the difference in reduction 
images may be extracted, and the difference may be used as 
the reciprocal number thereof. 

In addition, the similarity calculating module 140 may 
calculate the similarity between the reduction image of the 
first document and the reduction image of the document in the 
predetermined distance from the location of the movement 
destination. 
The group scale calculating module 142 calculates the 

number of similar documents by comparing the similarity 
calculated using the similarity calculating module 140 and a 
predetermined threshold. As the number of similar docu 
ments is large, an index shows that the document is selected 
from a similar document group. That is, the greater the num 
ber of similar documents, the higher the degree of association. 

Further, the group scale calculating module 142 may cal 
culate the density of the similar electronic documents based 
on the calculated number of similar documents and the size of 
a region in which the similar documents are arranged. Since a 
document is selected from among the accumulated similar 
documents, the degree of association is higher than other 
documents. 
The manipulation history processing module 150 is con 

nected to the manipulation feature extracting module 130, the 
manipulation history storing module 155, and the related 
document detecting module 160. The manipulation history 
processing module 150 causes information extracted using 
the manipulation feature extracting module 130 (including 
each module in the manipulation feature extracting module 
130) to be stored in the manipulation history storing module 
155, or delivers the information to the related document 
detecting module 160. For example, the manipulation history 
processing module 150 generates a history table 500 and 
causes the history table 500 to be stored in the manipulation 
history storing module 155, or delivers the history table 500 to 
the related document detecting module 160. FIG. 5 is an 
explanatory view illustrating an example of the data structure 
of the history table 500. The history table 500 includes a 
history ID section 510, a manipulation date and time section 
512, a document ID section 514, a movement/copy classifi 
cation section 516, a movement source location section 518, 
a movement destination location section 520, a movement 
distance section 522, a movement direction section 524, a 
movement path section 526, a transit document number sec 
tion 528, a movement source-peripheral document number 
section 530, a movement source-peripheral document section 
532, a movement Source similar document group scale sec 
tion 538, a movement destination-peripheral document num 
ber section 540, a movement destination-peripheral docu 
ment section 542, and a movement destination-similar 
document group scale section 548. The movement source 
peripheral document section 532 includes a document ID 
section 534 and a similarity section 536. The movement des 
tination-peripheral document section 542 includes a docu 
ment ID section 544 and a similarity section 546. 
The history ID section 510 stores history identification 

information (hereinafter, a history ID) which is information 
capable of uniquely identifying a movement manipulation 
history in the exemplary embodiment. The manipulation date 
and time section 512 stores the date and time (year, month, 
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day, hour, minute, second, unit less than a second, and the 
combination thereof may be used) at which a movement 
manipulation is performed corresponding to the history ID. 
The document ID section 514 stores the document ID of a 
document which is the target of the movement manipulation. 
The movement/copy classification section 516 stores infor 
mation which indicates whether the movement manipulation 
is the movement A or the movement B (copy). The movement 
source location section 518 stores the coordinates of the 
movement source. The movement destination location sec 
tion 520 stores the coordinates of the movement destination. 
The movement distance section 522 stores the movement 
distance which is calculated using the movement distance 
calculating module 132. The movement direction section 524 
stores the movement direction which is calculated using the 
movement direction calculating module 136. The movement 
path section 526 stores the coordinates of the path from the 
movement source to the movement destination (the coordi 
nates of the path may be the coordinates at every previously 
determined period of time). The transit document number 
section 528 stores the number of transit documents which is 
calculated using the transit document number calculating 
module 134. The movement source-peripheral document 
number section 530 stores the number of documents 
extracted using the peripheral document extracting module 
138 in the predetermined distance from the movement source. 
The movement source-peripheral document section 532 
includes only documents corresponding to the number in the 
movement source-peripheral document number section 530. 
The document ID section 534 stores the document IDs of the 
documents extracted using the peripheral document extract 
ing module 138 within the predetermined distance from the 
movement source. The similarity section 536 stores the simi 
larity calculated using the similarity calculating module 140 
between the document in the document ID section534 and the 
movement target document. The movement Source similar 
document group scale section 538 stores the number of simi 
lar documents calculated using the group scale calculating 
module 142 in the movement source. The movement destina 
tion-peripheral document numbersection 540 stores the num 
ber of documents extracted using the peripheral document 
extracting module 138 in the predetermined distance from the 
movement destination. The movement destination-peripheral 
document section 542 includes only documents correspond 
ing to the number in the movement destination-peripheral 
document number section 540. The document ID section 544 
stores the document IDs of the documents extracted using the 
peripheral document extracting module 138 in the predeter 
mined distance from the movement destination. The similar 
ity section 546 stores the similarity calculated using the simi 
larity calculating module 140 between the documents in the 
document ID Section 544 and the movement target document. 
The movement destination-similar document group scale 
section 548 stores the number of similar documents calcu 
lated using the group scale calculating module 142 in the 
movement destination. 
The manipulation history storing module 155 is connected 

to the manipulation history processing module 150 and the 
related document detecting module 160. The manipulation 
history storing module 155 stores information extracted using 
the manipulation feature extracting module 130. For 
example, the manipulation history storing module 155 stores 
the history table 500. 

The related document detecting module 160 is connected 
to the manipulation history processing module 150, the 
manipulation history storing module 155, and the output 
module 170. The related document detecting module 160 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
determines whether the second document is relevant to the 
first document based on the information received from the 
manipulation history processing module 150 (the informa 
tion extracted using the manipulation feature extracting mod 
ule 130). Thereafter, if it is determined that the second docu 
ment is relevant to the first document, the related document 
detecting module 160 extracts the second document as a 
document which is relevant to the first document. For 
example, it may be determined that all of the second docu 
ments are documents which are relevant to the first document. 
In addition, as described below, the degree of association may 
be calculated and determined based on the information cal 
culated using the module in the manipulation feature extract 
ing module 130. 

In addition, when there are plural first documents, plural 
first documents may be determined as relevant documents. 
The related document detecting module 160 may calculate 

the degree of association between the first document and the 
second document based on the distance calculated using the 
movement distance calculating module 132, and may deter 
mine whether the second document is relevant to the first 
document by comparing the degree of association and a pre 
determined threshold. The degree of association is calculated 
using a formula in which distance is used as a variable. For 
example, a distance may be simply used as the degree of 
association as it is, a previously determined coefficient may 
be multiplied by the distance, and the distance may be sub 
stituted for a previously determined function. 
The related document detecting module 160 may calculate 

the degree of association between the first document and the 
second document based on the number of documents calcu 
lated using the transit document number calculating module 
134, and may determine whether the second document is 
relevant to the first document by comparing the degree of 
association and the predetermined threshold. The degree of 
association is calculated using a formula in which the number 
of documents is used as a variable. For example, the number 
of documents may be simply used as the degree of association 
as it is, a previously determined coefficient may be multiplied 
by the number of documents, and the number of documents 
may be substituted for a previously determined function. 
The related document detecting module 160 may calculate 

the degree of association between the first document and the 
second document based on the movement direction calcu 
lated using the movement direction calculating module 136, 
and may determine whether the second document is relevant 
to the first document by comparing the degree of association 
and the predetermined threshold. The degree of association is 
calculated using a formula in which the movement direction 
is used as a variable. For example, the reciprocal of the dif 
ference between the movement direction and the multiple of 
90 degrees may be simply used as the degree of association, a 
previously determined coefficient may be multiplied by the 
movement direction, and the movement direction may be 
substituted for a previously determined function. In particu 
lar, the degree of association may be calculated by combining 
the distance or the number of documents, calculated using the 
movement distance calculating module 132 or the transit 
document number calculating module 134, with the move 
ment direction. 
The related document detecting module 160 may calculate 

the degree of association between the first document and the 
second document based on the similarity calculated using the 
similarity calculating module 140, and may determine 
whether the second document is relevant to the first document 
by comparing the degree of association and the predeter 
mined threshold. The degree of association is calculated 
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using a formula in which the similarity is used as a variable. 
For example, the similarity may be simply used as the degree 
of association as it is, a previously determined coefficient may 
be multiplied by the similarity, and the similarity may be 
substituted for a previously determined function. 
The related document detecting module 160 may calculate 

the degree of association between the first document and the 
second document based on the number of documents calcu 
lated using the group scale calculating module 142, and may 
determine whether the second document is relevant to the first 
document by comparing the degree of association and the 
predetermined threshold. The degree of association is calcu 
lated using a formula in which the number of documents is 
used as a variable. For example, the number of documents 
may be simply used as the degree of association as it is, a 
previously determined coefficient may be multiplied by the 
number of documents, and the number of documents may be 
substituted for a previously determined function. 
The related document detecting module 160 may calculate 

the degree of association between the first document and the 
second document based on the density of the similar docu 
ments calculated using the group Scale calculating module 
142, and may determine whether the second document is 
relevant to the first document by comparing the degree of 
association and the predetermined threshold. The degree of 
association is calculated using a formula in which the density 
of documents is used as a variable. For example, the density of 
documents may be simply used as the degree of association as 
it is, a previously determined coefficient may be multiplied by 
the density of documents, and the density of documents may 
be substituted for a previously determined function. 
When the movement of the first document detected using 

the movement detecting module 120 is the movement A and 
the first document is relevant to a document which is in the 
predetermined distance from the location of the movement 
source, the related document detecting module 160 cancels 
the relationship. In many cases, the first document is relevant 
to a document in the vicinity of the movement source. The 
reason for this is that, if the movement is the movement A, it 
is understood that the original relationship disappears in these 
cases. The cancel is to cause the relationship to disappear, 
and, in detail, to remove the document ID of the first docu 
ment from a related document table 600 which will be 
described later. 
When the movement of the first document detected using 

the movement detecting module 120 is the movement B 
(copy) and the first document is relevant to a document in the 
predetermined distance from the location of the movement 
source, the related document detecting module 160 detects an 
electronic document, which is relevant to the first electronic 
document, from a second electronic document while main 
taining the relationship. The meaning of “while maintaining 
the relationship' is that, when the first document is relevant to 
a document in the vicinity of the movement source, the rela 
tionship thereof is maintained as it is. Further, when the first 
document is not relevant to a document in the vicinity of the 
movement source, the relationship thereof is maintained as it 
is. When the first document is relevant to the document in the 
vicinity of the movement source, documents in the vicinity of 
the movement source may be relevant to documents in the 
vicinity of the movement destination using the first docu 
ment. In addition, two types of relationship, that is, (1) the 
first document obtained before movement is performed is 
relevant to a document in the vicinity of the movement source, 
and (2) the first document obtained after the movement is 
performed (the document obtained by copying the first docu 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
ment) is relevant to a document in the vicinity of the move 
ment destination may be implemented. 

Meanwhile, the related document detecting module 160 
may perform determination based on two or more combina 
tions of information calculated using modules in the manipu 
lation feature extracting module 130. In addition, when the 
degree of association is calculated, each item of information 
may be weighted. 
The output module 170 is connected to the related docu 

ment detecting module 160. The output module 170 outputs 
the relevant document extracted using the related document 
detecting module 160. The output of the relevant document 
includes, for example, printing the relevant document using a 
printing apparatus. Such as a printer, displaying the relevant 
document on a display apparatus, Such as a display, writing 
the relevant document as a document attribute to a document 
storage apparatus. Such as a document database, and deliver 
ing the relevant document to another information processing 
apparatus. For example, as a method of using information 
about the relevant document, there is an application method 
of exhibiting a document relevant to a document obtained as 
the result of detection when the relevant document is deliv 
ered to a document detection apparatus. In addition, when the 
relevant document is delivered to the document editing appa 
ratus, there is an application method of exhibiting a document 
which is relevant to a document which is currently being 
edited. 
The output module 170 outputs, for example, the related 

document table 600. FIG. 6 is an explanatory view illustrating 
an example of the data structure of the related document table 
600. The related document table 600 includes a relevant docu 
ment number section 610 and a relevant document ID section 
612. The relevant document number section 610 stores the 
number of relevant documents detected using the related 
document detecting module 160. The relevant document ID 
section 612 stores the document IDs of the relevant docu 
ments detected using the related document detecting module 
160. Meanwhile, here, the relevant document may include a 
movement target document. 

FIGS. 2 and 3 are flowcharts illustrating a processing 
example according to the exemplary embodiment. 

In step S202, the manipulation receiving module 110 
receives a manipulation. 

In step S204, the movement detecting module 120 deter 
mines whether the manipulation is a movement manipulation 
or not. When the manipulation is the movement manipula 
tion, the process proceeds to step S206. Otherwise, the pro 
cess returns to step S202. 

In step S206, the manipulation history processing module 
150 causes basic manipulation historical information to be 
stored in the manipulation history storing module 155. In 
detail, historical information is caused to be stored in each of 
the history ID section 510, the manipulation date and time 
section 512, the document ID section 514, the movement/ 
copy classification section 516, the movement source loca 
tion section 518, and the movement destination location sec 
tion 520 of the history table 500. 

In step S208, the movement distance calculating module 
132 calculates the movement distance. 

In step S210, the manipulation history processing module 
150 causes the calculated movement distance to be stored in 
the manipulation history storing module 155. 

In step S212, the transit document number calculating 
module 134 calculates the number of transit documents. 

In step S214, the manipulation history processing module 
150 causes the calculated number of transit documents to be 
stored in the manipulation history storing module 155. 
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In step S216, the movement direction calculating module 
136 calculates the movement direction. 

In step S218, the manipulation history processing module 
150 causes the calculated movement direction to be stored in 
the manipulation history storing module 155. 

In step S220, the peripheral document extracting module 
138 extracts a document in the vicinity of the movement 
SOUC. 

In step S222, the similarity calculating module 140 calcu 
lates the similarity between the thumbnail images of the 
movement target document and the peripheral document. 

In step S224, the group scale calculating module 142 
counts the number of similar documents of the movement 
SOUC. 

In step S226, the manipulation history processing module 
150 causes an extracted peripheral document, the similarity 
of the peripheral document, and the number of similar docu 
ments to be stored in the manipulation history storing module 
155. 

In step S228, a document in the vicinity of the movement 
destination is extracted. 

In step S230, the similarity calculating module 140 calcu 
lates the similarity between the thumbnail images of the 
movement target document and the peripheral document. 

In step S232, the group scale calculating module 142 
counts the number of similar documents of the movement 
destination. 

In step S234, the manipulation history processing module 
150 causes the extracted peripheral document, the similarity 
of the peripheral document, and the number of similar docu 
ments to be stored in the manipulation history storing module 
155. 

In step S236, the related document detecting module 160 
detects a document which is relevant to the movement target 
document. 

In step S238, the output module 170 outputs the document 
which is relevant to the movement target document. In step 
S299, the processing ends. 

Meanwhile, the process from step S206 to step S234 does 
not include the corresponding steps (for example, step S208 
and step S210), and the order thereof does not matter. In 
addition, when plural processes are simultaneously per 
formed, the processes may be performed in parallel. 

FIG. 7 is an explanatory view illustrating a processing 
example according to the exemplary embodiment. In a docu 
ment display Screen 700, a movement target document 
(source) 710A1, and documents 720 to 754 are arranged. A 
case where the movement target document (source) 710A1 is 
moved to the movement target document (destination)710A2 
based on a manipulation performed by a manipulator is 
shown. 
A peripheral region 760 is in the predetermined distance 

from the movement target document (source) 710A1. The 
peripheral region 762 is in the predetermined distance from 
the movement target document (destination) 710A2. A move 
ment path 770 is the path of movement from the movement 
target document (source) 710A1 to the movement target 
document (destination) 710A2. The movement distance cal 
culating module 132 calculates a movement distance 772. 
The transit document number calculating module 134 calcu 
lates a document 736 and a document 738 from the movement 
path 770. The movement direction calculating module 136 
calculates a movement direction 774. The peripheral docu 
ment extracting module 138 extracts a document 720, a docu 
ment 722, a document 728, a document 736, and a document 
738 in the peripheral region 760. In addition, the peripheral 
document extracting module 138 extracts a document 752 
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12 
and a document 754 in the peripheral region 762. In addition, 
the related document detecting module 160 determines 
whether the document 752 and the document 754 are relevant 
to the movement target document (destination) 710A2. 

FIG. 8 is an explanatory view illustrating a processing 
example according to the exemplary embodiment. In a docu 
ment display screen 800, a movement target document 
(source) 810A1, and documents 820 to 848 are arranged. A 
case where the movement target document (source) 810A1 is 
moved to a movement target document (destination) 810A2 
based on a manipulation performed by a manipulator is 
shown. 
A peripheral region 862 is in the predetermined distance 

from the movement target document (destination) 810A2. 
The similarity calculating module 140 extracts documents 
which are similar to the movement target document (source) 
810A1, and extracts a similar document group 880. In addi 
tion, the group scale calculating module 142 calculates the 
size of the similar document group 880, and calculates the 
density of similar documents in the similar document group 
880. In addition, the peripheral document extracting module 
138 extracts a document 848 in a peripheral region 862. In 
addition, the related document detecting module 160 deter 
mines whether the document 848 is relevant to the movement 
target document (destination) 810A2. 

Meanwhile, the hardware configuration of a computer in 
which a program is run according to the exemplary embodi 
ment includes a general computer as shown in FIG.9, and, in 
detail, a computer which may be a personal computer or a 
server. That is, as a detailed example, a CPU901 is used as a 
processing unit (operation unit), and a RAM902, a ROM903, 
and an HD 904 are used as storage apparatuses. As the HD 
904, for example, a hard disk may be used. The configuration 
is made with the CPU901 which runs programs, such as the 
manipulation receiving module 110, the movement detecting 
module 120, the manipulation feature extracting module 130, 
the movement distance calculating module 132, the transit 
document number calculating module 134, the movement 
direction calculating module 136, the peripheral document 
extracting module 138, the similarity calculating module 140, 
the group scale calculating module 142, the manipulation 
history processing module 150, the manipulation history stor 
ing module 155, the related document detecting module 160, 
and the output module 170, the RAM 902 which stores the 
programs and data, the ROM 903 in which programs used to 
drive the computer are stored, the HD 904 which is an auxil 
iary storage apparatus, a reception apparatus 906 which 
receives databased on the manipulation performed on a key 
board, amouse, or a touch panel by a user, an output apparatus 
905, such as a CRT or a liquid crystal display, a communica 
tion line interface 907 which is used to connect to a commu 
nication network, such as a network interface card, and a bus 
908 which is used to exchange data by connecting the above 
units. Computers may be connected to each other via plural 
networks. 
The above-described exemplary embodiment in which a 

computer program is used is implemented in Such a way that 
a system having the hardware configuration is caused to read 
a computer program which is Software, and Software and 
hardware resources cooperate. 

Meanwhile, the hardware configuration shown in FIG. 9 
illustrates a single configuration example. The exemplary 
embodiment is not limited to the configuration shown in FIG. 
9 and may include a configuration in which the modules 
described according to the exemplary embodiment may be 
executed. For example, Some modules may be configured 
with dedicated hardware (for example, Application-Specific 
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Integrated Circuit (ASIC)), and Some modules may be con 
nected to a communication line in an external system. Fur 
ther, the system shown in FIG.9 may be connected to plural 
communication lines which are connected to each other in 
order to perform a cooperative operation with each other. In 5 
addition, in particular, the system may be incorporated in an 
information appliance, a copying machine, a facsimile, a 
scanner, a printer, and a multi-function printer (an image 
processing apparatus having two or more functions of a scan 
ner, a printer, a copying machine, and a facsimile) in addition 10 
to a personal computer. 

Meanwhile, the above-described programs may be pro 
vided while being stored in a recording medium, or the pro 
grams may be provided using a communication unit. In this 
case, for example, the above-described programs may be 15 
understood as the invention of a “computer readable record 
ing medium in which programs are recorded'. 
The “computer readable recording medium in which pro 

grams are recorded' is a computer readable recording 
medium, in which programs are recorded and which is used to 20 
install, execute, and distribute the programs. 

Meanwhile, a recording medium includes, for example, 
“DVD-R, DVD-RW, DVD-RAM, or the like which is a 
Digital Versatile Disk (DVD) and is a standard established by 
the DVD forum, “DVD+R or DVD+RW, which is a standard 25 
established in DVD+RW, Compact Disc (CD), a CD-Read 
Only Memory (CD-ROM), a CD-Recorder (CD-R), and a 
CD-Rewritable (CD-RW), a Blue-ray Disc (registered trade 
mark), a Magneto-Optical disc (MO), a Flexible Disc (FD), a 
magnetic tape, a hard disk, a Read-Only Memory (ROM), an 30 
Electrically Erasable and Programmable Read-Only Memory 
(EEPROM (registered trademark)), a flash memory, a Ran 
dom. Access Memory (RAM), and a Secure Digital (SD) 
memory card. 

In addition, the programs or some of the programs may be 35 
recorded in the above-described recording medium and may 
be preserved or distributed. In addition, according to commu 
nication, the programs may be transferred using, for example, 
a Local Area Network (LAN), a Metropolitan Area Network 
(MAN), a Wide Area Network (WAN), the Internet, a wired 40 
network used for the Internet, the Intranet, and an extra-net, a 
wireless communication network, or the combination 
thereof, or may be delivered using carrier waves. 

In addition, the above-described programs may be a part of 
another program, or may be recorded in a recording medium 45 
together with an individual program. In addition, the pro 
grams may be divided and recorded in plural recording medi 
ums. In addition, the programs may be recorded in any format 
if the programs may be restored using compression or encryp 
tion. 50 

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. Obvi 
ously, many modifications and variations will be apparent to 55 
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 oth 
ers skilled in the art to understand the invention for various 
embodiments and with the various modifications as are Suited 60 
to the particular use contemplated. It is intended that the 
scope of the invention be defined by the following claims and 
their equivalents. 
What is claimed is: 
1. An information processing apparatus comprising: 65 
at least one non-transitory memory operable to store pro 
gram code: 

14 
at least one processor operable to read said memory and 

execute said program code, said processor comprising: 
an extraction unit that extracts a first electronic document 

which is a moving document, information of both an 
origin of the moving document and a destination of the 
moving document, and a second electronic document 
which is an electronic document within a predetermined 
distance of the destination of the moving document; and 

a relevant document determination unit that determines 
whether the second electronic document is relevant to 
the first electronic document based on the information of 
both the origin and the destination of the moving docu 
ment. 

2. The information processing apparatus according to 
claim 1, 

wherein the extraction unit includes a distance calculation 
unit that calculates a distance between the origin of the 
moving document and the destination of the moving 
document, and 

wherein the relevant document determination unit calcu 
lates a degree of association between the first electronic 
document and the second electronic document based on 
the distance calculated using the distance calculation 
unit, and determines whether the second electronic 
document is relevant to the first electronic document by 
comparing the degree of association and a predeter 
mined threshold. 

3. The information processing apparatus according to 
claim 1, 

wherein the extraction unit includes a transit document 
number calculation unit that calculates a number of 
other electronic documents through which the first elec 
tronic document transits on a path from the origin of the 
moving document to the destination of the moving docu 
ment, and 

wherein the relevant document determination unit calcu 
lates a degree of association between the first electronic 
document and the second electronic document based on 
the number of electronic documents calculated using the 
transit document number calculation unit, and deter 
mines whether the second electronic document is rel 
evant to the first electronic document by comparing the 
degree of association and the predetermined threshold. 

4. The information processing apparatus according to 
claim 2, 

wherein the extraction unit includes a transit document 
number calculation unit that calculates the number of 
other electronic documents through which the first elec 
tronic document transits on a path from the origin of the 
moving document to the destination of the moving docu 
ment, and 

wherein the relevant document determination unit calcu 
lates the degree of association between the first elec 
tronic document and the second electronic document 
based on the number of electronic documents calculated 
using the transit document number calculation unit, and 
determines whether the second electronic document is 
relevant to the first electronic document by comparing 
the degree of association and the predetermined thresh 
old. 

5. The information processing apparatus according to 
claim 1, 

wherein the extraction unit includes a movement direction 
calculation unit that calculates a movement direction 
from the origin of the moving document to the destina 
tion of the moving document, and 
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wherein the relevant document determination unit calcu- 10. The information processing apparatus according to 
lates a degree of association between the first electronic claim 2, 
document and the second electronic document based on wherein the extraction unit includes a similarity calcula 
the movement direction calculated using the movement tion unit that calculates a similarity between a reduction 
direction calculation unit, and determines whether the 5 image of the first electronic document and a reduction 
second electronic document is relevant to the first elec- image of a third electronic document which is an elec 
tronic document by comparing the degree of association tronic document present within a predetermined dis 
and the predetermined threshold. tance from a location of the origin of the moving docu 

6. The information processing apparatus according to ment. and 
claim 2, 10 wherein the relevant document determination unit calcu 

wherein the extraction unit includes a movement direction lates the degree of association between the first elec calculation unit that calculates a movement direction 
tronic document and the second electronic document 

from the origin of the moving document to the destina- - 0 - 0 based on the similarity calculated using the similarity 
tion of the moving document, and lculati d d hether th d 

wherein the relevant document determination unit calcu- 15 CaC ation un1t, an etern1nes. Whether the secon 
electronic document is relevant to the first electronic lates a degree of association between the first electronic 

document and the second electronic document based on document by comparing the degree of association and 
the predetermined threshold. the movement direction calculated using the movement 

direction calculation unit, and determines whether the 11. The information processing apparatus according to 
second electronic document is relevant to the first elec- 20 claim 3. 
tronic document by comparing the degree of association wherein the extraction unit includes a similarity calcula 
and the predetermined threshold. tion unit that calculates a similarity between a reduction 

7. The information processing apparatus according to image of the first electronic document and a reduction 
claim 3, image of a third electronic document which is an elec 

wherein the extraction unit includes a movement direction 25 tronic document present within a predetermined dis 
calculation unit that calculates a movement direction tance from a location of the origin of the moving docu 
from the origin of the moving document to the destina- ment, and 
tion of the moving document, and wherein the relevant document determination unit calcu 

wherein the relevant document determination unit calcu- lates the degree of association between the first elec 
lates a degree of association between the first electronic 30 tronic document and the second electronic document 
document and the second electronic document based on 
the movement direction calculated using the movement 
direction calculation unit, and determines whether the 
second electronic document is relevant to the first elec 

based on the similarity calculated using the similarity 
calculation unit, and determines whether the second 
electronic document is relevant to the first electronic 
document by comparing the degree of association and 

tronic document by comparing the degree of association 35 the predetermined threshold. 
and the predetermined threshold. 12. The information processing apparatus according to 

8. The information processing apparatus according to claim 4. 
claim 4. wherein the extraction unit includes a similarity calcula 

wherein the extraction unit includes a movement direction tion unit that calculates a similarity between a reduction 
calculation unit that calculates a movement direction 40 image of the first electronic document and a reduction 
from the origin of the moving document to the destina- image of a third electronic document which is an elec 
tion of the moving document, and tronic document present within a predetermined dis 

wherein the relevant document determination unit calcu- tance from a location of the origin of the moving docu 
lates a degree of association between the first electronic ment, and 
document and the second electronic document based on 45 wherein the relevant document determination unit calcu 
the movement direction calculated using the movement lates the degree of association between the first elec 
direction calculation unit, and determines whether the tronic document and the second electronic document 
second electronic document is relevant to the first elec- based on the similarity calculated using the similarity 
tronic document by comparing the degree of association calculation unit, and determines whether the second 
and the predetermined threshold. 50 electronic document is relevant to the first electronic 

9. The information processing apparatus according to 
claim 1, 

wherein the extraction unit includes a similarity calcula 
tion unit that calculates a similarity between a reduction 
image of the first electronic document and a reduction 55 

document by comparing the degree of association and 
the predetermined threshold. 

13. The information processing apparatus according to 
claim 5, 

wherein the extraction unit includes a similarity calcula 
image of a third electronic document which is an elec 
tronic document present within a predetermined dis 
tance from a location of the origin of the moving docu 
ment, and 

tion unit that calculates a similarity between a reduction 
image of the first electronic document and a reduction 
image of a third electronic document which is an elec 
tronic document present within a predetermined dis 

wherein the relevant document determination unit calcu- 60 tance from a location of the origin of the moving docu 
lates the degree of association between the first elec- ment, and 
tronic document and the second electronic document wherein the relevant document determination unit calcu 
based on the similarity calculated using the similarity lates the degree of association between the first elec 
calculation unit, and determines whether the second tronic document and the second electronic document 
electronic document is relevant to the first electronic 65 based on the similarity calculated using the similarity 
document by comparing the degree of association and 
the predetermined threshold. 

calculation unit, and determines whether the second 
electronic document is relevant to the first electronic 



US 9, 170,725 B2 
17 

document by comparing the degree of association and 
the predetermined threshold. 

14. The information processing apparatus according to 
claim 9. 

wherein the extraction unit includes a similar document 
number calculation unit that calculates a number of 
similar electronic documents by comparing the similar 
ity calculated using the similarity calculation unit and 
the predetermined threshold, and 

wherein the relevant document determination unit calcu 
lates the degree of association between the first elec 
tronic document and the second electronic document 
based on the number of electronic documents calculated 
using the similar document number calculation unit, and 
determines whether the second electronic document is 
relevant to the first electronic document by comparing 
the degree of association and the predetermined thresh 
old. 

15. The information processing apparatus according to 
claim 14, 

wherein the extraction unit includes a density calculation 
unit that calculates a density of the similar electronic 
documents based on the number of similar electronic 
documents calculated using the similar document num 
ber calculation unit and a size of a region where the 
similar electronic documents are arranged, and 

wherein the relevant document determination unit calcu 
lates the degree of association between the first elec 
tronic document and the second electronic document 
based on the density of the similar electronic documents 
calculated using the density calculation unit, and deter 
mines whether the second electronic document is rel 
evant to the first electronic document by comparing the 
degree of association and the predetermined threshold. 

16. The information processing apparatus according to 
claim 1, 

wherein the relevant document determination unit cancels 
a relationship when moving the first electronic docu 
ment is a process of removing the first electronic docu 
ment from the origin of the moving document and deliv 
ering the first electronic document to the destination of 
the moving document and when the first electronic 
document is relevant to an electronic document which is 
in the predetermined distance from the location of the 
origin of the moving document. 
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17. The information processing apparatus according to 

claim 1, 
wherein, when the movement of the first electronic docu 

ment is a process of copying the first electronic docu 
ment to the destination of the moving document without 
removing the first electronic document from the origin 
of the moving document and when the first electronic 
document is relevant to an electronic document which is 
in the predetermined distance from the location of the 
origin of the moving document, the relevant document 
determination unit detects the electronic document 
which is relevant to the first electronic document from 
the second electronic document while maintaining the 
relationship. 

18. The information processing apparatus according to 
claim 2, 

wherein the extraction unit determines the predetermined 
distance from the location of the destination of the mov 
ing document based on information calculated using the 
calculation unit according to claim 2. 

19. A non-transitory computer readable medium storing a 
program causing a computer to execute a process for image 
processing, the process comprising: 

extracting a first electronic document which is a moving 
document, information of both an origin of the moving 
document and a destination of the moving document, 
and a second electronic document which is an electronic 
document within a predetermined distance of the desti 
nation of the moving document; and 

determining whether the second electronic document is 
relevant to the first electronic document based on the 
information of both the origin and the destination of the 
moving document. 

20. An information processing method comprising: 
extracting a first electronic document which is a moving 

document, information of both an origin of the moving 
document and a destination of the moving document, 
and a second electronic document which is an electronic 
document within a predetermined distance of the desti 
nation of the moving document; and 

determining whether the second electronic document is 
relevant to the first electronic document based on the 
information of both the origin and the destination of the 
moving document. 
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