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DESCRIPTION

Title of Invention:
INFORMATION PROCESSING APPARATUS AND INFORMATION PROCESSING
PROGRAM

Technical Field
[0001]
The present invention relates to an information processing apparatus and an

information processing program.

Background Art
[0002]

PTL 1 discloses a computer that is intended to contribute to user friendliness of
a search system. The computer includes a user interface (Ul) that assists a user to
search a data array for information. In an embodiment, the data array is a list that
sequences addresses. Through the Ul, the user experiences an event with a
particular sequence, and begins with a particular point in the address list. When the
user turns a jog/shuttle knob, the list scrolls at a lower speed. If the user turns the
jog/shuttle further, the list accelerates scrolling. After a predetermined period of time
or a predetermined number of items, an assisting character is displayed. The
assisting character may represent a first character in the list of names or a first digit of
a telephone number. The user holds the jog/shuttle knob in place until an assisting
character corresponding to a desired selection appears. The user then releases the
jog/shuttle knob, and advances through small groups of data. The user gradually
turns the knob from a neutral position to find a particular selection.

[0003]

PTL 2 discloses an object of providing a display control apparatus capable of
displaying information easy for a user to read by arranging contents at an appropriate
area. A content management unit creates a content list by organizing contents in the
order from content of a higher value to content of a lower value. An area value of an
area of interest, out of assignable areas, is compared with an information value of the
content. If the information value is higher than the area value, the content is
assigned to the area. More specifically, the information value is associated with the

content, and the area value is associated with the area. In this way, the content is



2
assigned to the appropriate area. If a plurality of assignable areas are available, the

content as an assign target is assigned to an area having the highest area value.
[0004]

PTL 3 discloses an apparatus that displays a plurality of documents in a layer
structure with the degree of importance attached to the documents. The apparatus
is intended to allow a user to more easily understand relative importance and
contents of multiple documents. The apparatus includes an input unit, a document
display processor, a memory, and a display. The input unit acquires the number of
documents in the layer structure, and the relative degree of importance of each
document. The document display processor calculates a total area of areas to
display documents in the layer structure, based on the number of the acquired
documents and the relative degree of importance of each document, and assigns the
total area of the display region to the display area of each document. The memory
stores the assigned display areas. The document display processor configures the
degrees of importance of the documents in terms of the assigned area of the display
region. In response to a relative degree of importance of lower layers of documents
and a displayable area, the document display processor displays contents of each
layer or an item prompting the user to reference information including a display

indicating the relative degree of importance.

Citation List

Patent Literature

[0005]
PTL 1: Japanese Unexamined Patent Application Publication No. 2009-076097
PTL 2: Japanese Unexamined Patent Application Publication No. 2012-190440
PTL 3: Japanese Unexamined Patent Application Publication No. 08-171562

Summary of Invention
Technical Problem
[0006]

The object of the present invention is to provide an information processing
apparatus and an information processing program which are configured to more
easily select a search target in searching according to a search word or an attribute of

the search word than when a configuration of the present invention is not employed.



Solution to Problem
[0007]

To achieve the above object, the features of the invention are described in each
of the following aspects.

The invention of claim 1 is an information processing apparatus characterized
by comprising selection means that selectably displays a drawing indicating a search
word or an attribute of the search word on a trajectory at one corner of four corners of
a screen, moves the drawing along the trajectory in response to an operation of a
user, and selects the drawing in order to select the search word with the attribute
attached thereto or the attribute of the search word, and search means that performs
a search using the search word or the attribute of the search word, selected by the
selection means.

[0008]

The invention of claim 2 is the information processing apparatus according to
claim 1, characterized in that a plurality of trajectories are available at the corner, and
the selection means is configured to move the drawing on each trajectory, and selects
a plurality of search words or a plurality of attributes of the search words by combining
a plurality of drawings arranged on each trajectory.

[0009]

The invention of claim 3 is the information processing apparatus according to
claim 2, characterized in that a drawing serving as a target of the operation of the user,
from among the plurality of trajectories, is different in form from the other drawings.
[0010]

The invention of claim 4 is the information processing apparatus according to
any one of claims 1 to 3, characterized in that the selection means displays a plurality
of trajectories with an attribute associated with each trajectory.

[0011]

The invention of claim 5 is the information processing apparatus according to
claim 2, characterized in that the selection means stores a combination of the
drawings and calls the stored combination of the drawings.

[0012]
The invention of claim 6 is the information processing apparatus according to

any one of claims 1 to 5, characterized in that the selection means modifies a partial
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match range of a search target character string or switches clusters in a concept

space, on the trajectory at one of the four corners of the screen in response to an
operation of the user.
[0013]

The invention of claim 7 is the information processing apparatus according to
any one of claims 1 to 6, characterized in that spacing between drawings displayed
on the screen is different from spacing between drawings not displayed on the screen,
on the trajectory.

[0014]

The invention of claim 8 is the information processing apparatus according to
any one of claims 1 to 7, characterized in that a size of the drawing displayed on the
screen depends on a number of the search words having the attributes attached
thereto and indicated by the drawing.

[0015]

The invention of claim 9 is an information processing program causing a
computer to function as selection means that selectably displays a drawing indicating
a search word or an attribute of the search word on a trajectory at one corner of four
corners of a screen, moves the drawing along the trajectory in response to an
operation of a user, and selects the drawing in order to select the search word with
the attribute attached thereto or the attribute of the search word, and search means
that performs a search using the search word or the attribute of the search word,

selected by the selection means.

Advantageous Effects of Invention
[0016]

According to the invention of claim 1, the information processing apparatus
may more easily select the search target in the search using a search word or an
attribute of the search word than when the configuration of the information processing
apparatus is not employed.

[0017]

According to the invention of claim 2, the information processing apparatus
may more easily select, as a search target, a combination of multiple search words or
multiple attributes of the search words than when the configuration of the information

processing apparatus is not employed.



[0018]

According to the invention of claim 3, the information processing apparatus
may more easily determine a drawing as an operation target than when the
configuration of the information processing apparatus is not employed.

[0019]

According to the invention of claim 4, the information processing apparatus
may display multiple trajectories with an attribute associated with each trajectory.
[0020]

According to the invention of claim 5, the information processing apparatus
may store a combination of search targets.

[0021]

According to the invention of claim 6, the information processing apparatus
may modify the partial match range of the search target character string or switch the
clusters in the concept space.

[0022]

According to the invention of claim 7, the information processing apparatus
may cause the spacing between the drawings displayed on the screen to be different
from the spacing between the drawings not displayed on the screen, on the trajectory.
[0023]

According to the invention of claim 8, the information processing apparatus
may cause the size of the drawing displayed on the screen to depend on the number
of the search words having the attributes attached thereto and indicated by the
drawing.

[0024]

According to the invention of claim 9, the information processing program may
more easily select the search target in the search using a search word or an attribute
of the search word than when the configuration of the information processing program

is not employed.

Brief Description of Drawings
[0025]
[Fig. 1] Fig. 1 is a modular configuration diagram of an embodiment.
[Fig. 2] Fig. 2 illustrates a display example on a screen in the embodiment.

[Fig. 3] Fig. 3 illustrates a process example of layers in accordance with the



embodiment.
[Fig. 4] Fig. 4 illustrates a process example in accordance with the embodiment.
[Fig. 5] Fig. 5 illustrates a process example in accordance with the embodiment.
[Fig. 6] Fig. 6 illustrates a process example in accordance with the embodiment.
[Fig. 7] Fig. 7 illustrates a process example in accordance with the embodiment.
[Fig. 8] Fig. 8 illustrates a process example in accordance with the embodiment.
[Fig. 9] Fig. 9 illustrates a process example in accordance with the embodiment.
[Fig. 10] Fig. 10 illustrates an example of data structure of a range table in
accordance with the embodiment.
[Fig. 11] Fig. 11 illustrates a process example in accordance with the
embodiment.
[Fig. 12] Fig. 12 illustrates an example of an ontology graph serving as a
process target in accordance with the embodiment.

[Fig. 13] Fig. 13 illustrates a data structure example of a project-person range

table.

[Fig. 14] Fig. 14 illustrates a data structure example of a person-project range
table.

[Fig. 15] Fig. 15 illustrates a process example in accordance with the
embodiment.

[Fig. 16] Fig. 16 is a flowchart illustrating a process example in accordance with
the embodiment.

[Fig. 17] Fig. 17 illustrates a data structure example of a search target table.

[Fig. 18] Fig. 18 illustrates a process example in accordance with the
embodiment.

[Fig. 19] Fig. 19 is a block diagram illustrating a hardware configuration

example of a computer implementing the embodiment.

Description of Embodiments
[0026]

An embodiment of the present invention is described with reference to the
drawings.

Fig. 1 is a conceptual modular configuration diagram of the embodiment.

The term "module" refers to a software component that is logically separable (a

computer program), or a hardware component. The module of the embodiment
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refers to not only a module in the computer program but also a module in a hardware

configuration. The discussion of the embodiment also serves as the discussion of
computer programs for causing the modules to function (including a program that
causes a computer to execute each step, a program that causes the computer to
function as means, and a program that causes the computer to implement each
function), and as the discussion of a system and a method. For convenience of

explanation, the phrases "stores information," "causes information to be stored," and
other phrases equivalent thereto are used. If the embodiment is a computer
program, these phrases are intended to express "causes a memory device to store
information" or "controls a memory device to cause the memory device to store
information." The modules may correspond to the functions in a one-to-one
correspondence. In a software implementation, one module may form one program
or multiple modules may form one program. One module may form multiple
programs. Multiple modules may be executed by a single computer. A single
module may be executed by multiple computers in a distributed environment or a
parallel environment. One module may include another module. In the discussion
that follows, the term "connection" refers to not only a physical connection but also a
logical connection (such as an exchange of data, instructions, and data reference
relationship). The term "predetermined" means that something is decided in
advance of a process of interest. The term "predetermined" is thus intended to refer
to something that is decided in advance of a process of interest in the embodiment.
Even after a process in the embodiment has started, the term "predetermined"” refers
to something that is decided in advance of a process of interest depending on a
condition or a status of the embodiment at the present point of time or depending on a
condition or status heretofore continuing down to the present point of time. If
"predetermined values" are plural, the predetermined values may be different from
each other, or two or more of the predetermined values (including all the values) may
be equal to each other. A statement that "if A, B is to be performed" is intended to
mean "that it is determined whether something is A, and that if something is
determined as A, an action B is to be carried out". The statement becomes
meaningless if the determination as to whether something is A is not performed.

The term "system" and the term "apparatus" refer to an arrangement where
multiple computers, hardware configurations, and apparatuses are interconnected via

a communication network (including a one-to-one communication connection). The
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term "system" and the term "apparatus" also refer to an arrangement that includes a

single computer, a hardware configuration, and an apparatus. The term "system"
and the term "apparatus" have the same definition and are interchangeable with each
other. The system does not include a social system that is a social "arrangement”
formulated by humans.

At each process performed by a module, or at one of the processes performed
by a module, information as a process target is read from a memory device, the
information is then processed, and the process results are written onto the memory
device. A description related to the reading of the information from the memory
device prior to the process and the writing of the processed information onto the
memory device subsequent to the process may be omitted as appropriate. The
memory devices may include a hard disk, a random-access memory (RAM), an
external storage medium, a memory device connected via a communication network,
and a register within a CPU (Central Processing Unit).

[0027]

An information processing apparatus 100 of the embodiment performs a search
using a search word or an attribute of the search word. As illustrated in Fig. 1, the
information processing apparatus 100 includes a search word memory module 110,
search word selection module 120, a search module 150, and a search result display
module 160. The information processing apparatus 100 is typically implemented by
a tablet personal computer, and a touchpanel of the tablet personal computer is
operated using a finger, a pen or the like.

[0028]

The search word memory module 110 is connected to the search word
selection module 120, and the search module 150. The search word memory
module 110 stores a search word having an attribute attached thereto, and a
document or the like, which finally serves as a search target associated with the
search word. The document is digital data, such as text data, an image, a moving
image, or audio, or a combination thereof. The document serves as a target of
search, edit, and storage, and may be exchanged as an individual unit among
systems or users, or anything similar to the document. More specifically, the
document includes a document and a Web page, created in accordance with a
document generating program.

The search words are classified according to the standpoint of time (the day
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before yester, yesterday, today, or the like), place, person, or event (job, project, event,

or the like), or history (data printed, written, created, received, or the like). These
attributes are attached to each search word. Each search word may include one of
these attributes and does not necessarily have to include all these attributes. The
search word memory module 110 stores a search target table 1700, for example.
Fig. 17 illustrates a data structure example of the search target table 1700. The
search target table 1700 includes a document column 1710, a time and date column
1720, a location column 1730, a person column 1740, a thing column 1750, and a
history column 1760. The document column 1710 stores a document. Information
to be stored on the document column 1710 may be a document itself, a location
where the document is stored (such as URI, URL, or the like), or a word appearing in
the document. The time and date column 1720 stores time and date (year, month,
day, hours, minutes, seconds, and unit time shorter than a second, or a combination
of these units, or a word indicating time and date). The location column 1730 stores
a location (GPS output information indicating latitude and longitude, geographical
name, building name, or the like). The person column 1740 stores the name of a
person. The thing column 1750 stores a thing. The history column 1760 stores a
history. For example, the time and date column 1720 stores yesterday, the day
before yesterday, today, or the like. The thing column 1750 stores a job, a project, or
an event. The history column 1760 stores data printed, written, created, or received,
for example. Naturally, classification of the search words (attaching attributes to
search words) are performed in advance, and the search target table 1700 is
prepared in advance.

The search word memory module 110 does not necessarily have to be included
in the information processing apparatus 100, but may be a database or the like
arranged in another information processing apparatus connected to the information
processing apparatus 100 for communications.

[0029]

The search word selection module 120 is connected to the search word
memory module 110, and the search module 150, and include a first selection module
130, and a second selection module 140. The first selection module 130 has a
function of identifying a search target (referred to as a lens function), and the second
selection module 140 has a function of narrowing the search targets (referred to as a

narrowing function).
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The first selection module 130 selectively displays drawings indicating search

words or attributes of the search words, on a trajectory at one of the four corners (four
apexes and angles) of a screen. The first selection module 130 moves the drawing
along the trajectory and selects the drawing in response to an operation of a user.
The first selection module 130 thus selects the search word having the attribute
attached thereto or the attribute of the search word. The selection includes not only
expressly selecting a drawing by operation of a user's finger (the user's finger
touching the drawing). Also, if a drawing is stopped on the trajectory at a
predetermined location (for example, at a central location along the displayed
trajectory), that drawing may be regarded as being selected.

The "drawings" includes, for example, a circle, a rectangle, and a triangle (a
lens-shaped circle is mainly illustrated below). More specifically, the drawing is a
sub-lens 212 to be discussed below in Fig. 2. Each drawing is associated with a
search word or an attribute of the search word. The selection of a drawing is
interpreted to mean that the search word associated with the drawing or the attribute
of the search word is selected.

The "one of the four corners of the screen” is intended to mean at least one of
the four corners (the top left, the top right, the bottom right and the bottom left
corners) of the screen (such as a touchpanel) of the information processing apparatus
100. Adrawing for search may be displayed at each of the four corners (apexes).

The shape of the "trajectory" may be of any shape that is a closed loop along
which a moving point returns to an original location after a round-the-loop travel. For
example, a portion of a displayed trajectory may be an elliptic arc (including a circular
arc). A portion of an ellipse that falls within a screen is a predetermined percentage
or more of the entire ellipse. The predetermined percentage may be 1/4, for
example. If the trajectory is a circular arc, the arc may be centered on the corner of
the screen or in the vicinity of each of the corners of the screen. The trajectory of the
elliptical arc may or may not be visible on the screen. More specifically, a sub-lens
212, a sub-lens 214, and a sub-lens 216 are arranged along the trajectory as
illustrated in Fig. 2.

The phrase "in response to the operation of the user" is intended to mean an
operation performed by the user to move or select the drawing using his or her finger,
a pen, or the like.

[0030]
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There may be multiple trajectories at the corner of the screen, and the drawing

may be movable along each trajectory. The first selection module 130 may select
multiple search words or multiple attributes of the multiple search words by combining
multiple drawings arranged at each trajectory. For example, the multiple trajectories
may be multiple concentric circles different in diameter. The "combination of
drawings" may be multiple drawings lined along a straight line. The drawings lined
along a line connecting the center of the screen and one corner of the screen may be
treated as a combination of search words. The combination of drawings is described
more below referring to Fig. 7.

When drawings are displayed, the first selection module 130 may display a
drawing as an operation target of the user, from among the multiple trajectories, in a
form different from the other drawings. The "drawing as the operation target" is
intended to mean a drawing in a selected state. The "other drawings" are intended
to mean ordinary drawings that are not selected. The "form" includes a shape, a
pattern, a color, or a combination of these elements, or a dynamically changing one of
these elements (such as a flash, or an animation). The "form different from the other
drawings" includes, for example, thickening the outline of a drawing, expanding a
drawing, modifying the color tone of a drawing, modifying the color tone of a drawing
other than a specified drawing, or making the drawing other than the specified
drawing translucent. A more specific example about this process is described with
reference to Fig. 7.

The first selection module 130 may associate attributes with trajectories, and
display multiple trajectories. The first selection module 130 organizes a trajectory on
a per attribute basis, and selects a drawing for each attribute. The first selection
module 130 thus may select the drawing systematically. A more specific example is
described with respect to Fig. 7.

The first selection module 130 may store a combination of drawings, and then
call the stored combination of drawings. This is referred to as presetting of search
criteria. A more specific example is described with respect to Fig. 9.

In the drawings arranged on the trajectory, the first selection module 130 may
make spacing between adjacent drawings displayed on the screen different from
spacing between adjacent drawings not displayed on the screen, on the trajectory. A
more specific example about this process is described with respect to Fig. 6.

The first selection module 130 may cause a size of the drawing displayed on
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the screen to depend on a number of the search words having the attributes attached

thereto and indicated by the drawing. As the size of the drawing is larger, the
number of search words associated with the drawing is higher. The user may
estimate the number of search words by the size of the drawing.

[0031]

In one of the trajectories at the four corners of the screen, the second selection
module 140 may modify a partial match range of a search target character string or
may switch clusters in a concept space. The second selection module 140 thus
narrows or widens the search targets. The operation is referred to as the narrowing
function. For example, if a day is selected as the time and date, the range may be
widened to the month including that day. The designation of the narrowing function
may be performed by an operation on the trajectory. More specifically, the operation
is described below with respect to Fig. 10 through Fig. 15.

[0032]

The search module 150 is connected to the search word memory module 110,
the search word selection module 120, and the search result display module 160.
The search module 150 performs the search operation using the search word or the
attribute of the search word, selected by the search word selection module 120.

The search result display module 160 is connected to the search module 150.
The search result display module 160 displays search results of the search module
150 on the screen of the information processing apparatus 100. This operation is
described more specifically with respect to Fig. 2, and Fig. 18.

[0033]

Fig. 2 illustrates a display example on a screen 200 in the embodiment.

The first selection module 130, the second selection module 140, and the
search result display module 160 display, within the screen 200, a lens 210, a sub-
lens 212, a sub-lens 214, a sub-lens 216, a range 220, and a search result display
region 250. The sub-lens 212, the sub-lens 214, and the sub-lens 216 correspond to
the drawings, and are displayed by the first selection module 130. In response to an
operation of the user, the sub-lens 212, the sub-lens 214, and the sub-lens 216 move
along the trajectory. If the trajectory is a quarter arc as illustrated in Fig. 2, the
movement is rotation around a circle centered on the center of the lens 210.

The range 220 displayed by the second selection module 140 is a display that

is used to modify a partial match range of a search target character string or to switch
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clusters in a concept space in response to the operation of the user. The search

result display module 160 displays the inside of the search result display region 250,
for examples, search results in a tile 252 or the like. The lens 210 indicates the
attribute of the search word (time, location, human, thing, history, or the like), and the
sub-lens 212 and other sub-lenses indicate search words with the attributes thereof
attached thereto. For example, if the lens 210 is time, the sub-lens 212 indicates the
day before yesterday, the sub-lens 214 indicates yesterday, and the sub-lens 216
indicates today. A combination of the lens 210, the sub-lens 212, and the like is not
limited to the top left corner. The combination may be placed at one of the other
three corners or at multiple corners of the four corners. The location of the range
220 is not limited to the bottom right corner. The location of the range 220 may be at
one of the other three corners or at multiple corners of the four corners.

The user may perform the search operation as below, for example.

Step 1 The user operates on the sub-lens 212 or the like to perform the
search operation at a coarse accuracy level.

Step 2 The user operates on the range 220, adjusting and narrowing a
related search range.

Step 3 The user identifies the search target from the search results, such
as the tile 252, displayed in the search result display region 250.

[0034]

Fig. 3 illustrates a process example of layers in accordance with the
embodiment. The screen 200 of Fig. 2 includes two layers (operation layer
(transparent) 310, and a display layer (collaged image) 320).

The search result display region 250 including the tile 252 or the like is
displayed in the display layer (collaged image) 320 serving as a lower layer.

The lens 210, the sub-lens 212, the sub-lens 214, the sub-lens 216, and the
range 220 are displayed on a function selection dial 330 or the like of the operation
layer (transparent) 310 serving as an upper layer.

Referring to Fig. 3, the function selection dial 330 is located at the top right
corner of the operation layer (transparent) 310. Alternatively, the function selection
dial 330 may be located at another corner of the operation layer (transparent) 310 (at
the bottom right corner, the bottom left corner, or the top left corner).

[0035]

Fig. 4 illustrates a process example in accordance with the embodiment. The
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lens 210, the sub-lens 212, and the like may be displayed in a lens-like fashion. For

example, the lens 210 may have transparency, or may be colored like ground glass,
and may cause an object therebeneath to be displayed in enlargement.

The trajectory along which the sub-lens 212 or the like moves may be an arc
centered on a center 412 of the lens 210 and having as a radius a distance 414 (a
distance between the center 412 and the center of each drawing (the sub-lens 216,
for example)). The center 412 may be at each of the corners of the screen or inside
the screen.

Fig. 5 illustrates a process example in accordance with the embodiment. Fig.
5 illustrates, in addition to the display of the sub-lens 212 and the like, a title display of
a search word in text indicated by the sub-lens 212. In the example of Fig. 5(a), a
title display region 512a and the like are radially displayed. The title display region
512a is located along a straight line originating at the center of the lens 210 and
passing through the center of the sub-lens 212. In the example of Fig. 5(b), a title
display region 514b and the like are located in parallel with the lower side of the
screen 200. If the information processing apparatus 100 is implemented in a mobile
apparatus, such as a tablet type terminal, the lower side of the screen 200 is not fixed,
and one of the four sides of the screen 200 may become the lower side depending on
the alignment of the terminal. A sensor or the like to detect a tilt of the information
processing apparatus 100 is used to identify the lower side (bottom side).

The display regions may be displayed in a stationary state or during a slow
rotation (when the information processing apparatus 100 moves at a predetermined
speed or lower), and may not be displayed during a high-speed rotation (when the
information processing apparatus 100 moves at a speed higher than the
predetermined speed). In a stationary state, a title of a selected drawing may be
displayed.

Characters displayed within the title display region 512a or the like may be, for
example, white font with black outline.

[0036]

Fig. 6 illustrates a process example in accordance with the embodiment. The
layer structure of the sub-lens 214 and the like is illustrated. The center 412
matches the center of the lens 210. The trajectory is divided into three layers. The
drawing, such as the sub-lens 214, moves at each layer of the trajectory in response

to an operation of the user. More specifically, the drawings may move independently



15
on a per trajectory basis. The movement may be a right-turn rotation (clockwise

rotation) or a left-turn rotation (counterclockwise rotation). A group of drawings
belonging to a rendering region 610 is displayed, but a group of drawings belonging to
a non-rendering region 620 is not displayed. However, a drawing that enters the
rendering region 610 is displayed. The trajectory is associated with the attribute of
the search word. For example, a trajectory 632 as an inner trajectory is associated
with time, and drawings on that trajectory are associated with the day before
yesterday, yesterday, today, and the like. A trajectory 634 as an external trajectory is
associated with location, and drawings on that trajectory are associated with a living
room, a conference room, a meeting room, company A, and the like. A trajectory
636 external to the trajectory 634 is associated with things, and drawings on that
trajectory are associated with a job, a project, an event, and the like. Alternatively,
each attribute has a layer structure, and trajectories may be associated with a higher
layer, a middle layer, and a lower layer.

In the example of Fig. 6, the spacing between the drawings in the rendering
region 610 is equal to the spacing between the drawings in the non-rendering region
620. In other words, all the drawings are located with equal spacings therebetween.
The spacing between the drawings in the rendering region 610 may not necessarily
have to be equal to the spacing between the drawings in the non-rendering region
620. For example, if the number of drawings is smaller than a predetermined value,
the spacing between the drawings in the non-rendering region 620 may be set to be
wider than the spacing between the drawings in the rendering region 610. On the
other hand, if the number of drawings is larger than the predetermined value, the
spacing between the drawings in the non-rendering region 620 may be set to be
narrower than the spacing between the drawings in the rendering region 610 (the
drawings may be mutually overlapped in some cases).

In the example of Fig. 6, the drawings are set to be equal in size, but the size of
each drawing may be set to be dependent on the number of search words having the
attributes indicated by the drawing. More specifically, the drawing may indicate the
number of search results by the size of the drawing. In view of the easiness of
selection, a maximum limit (minimum limit) may be set.

[0037]
Fig. 7 illustrates a process example in accordance with the embodiment.

There are three trajectories (a trajectory 632, a trajectory 634, and a trajectory 636).
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A selection of drawings (namely, a search word or a attribute of the search word) is

determined on two trajectories (the trajectory 632 and the trajectory 634), and a
selection of a drawing is under way on an external trajectory (the trajectory 636). In
other words, the drawings, such as the sub-lens 214, remain stationary on the
trajectory 632 and the trajectory 634 while the drawings are moving on the trajectory
636. The drawings selected herein are drawings at an upper right tilt of 45 degrees
from the bottom right portion of the screen 200 (a sub-lens 214 and a sub-lens 714 in
the example of Fig. 7). A combination of multiple drawings represents a combination
of search words or a combination of attributes of the search words. The combination
refers to a search expression (logical equation) using OR, AND or the like.

Three drawings, such as the sub-lens 214, are rendered on the trajectory 632.
If the sub-lens 214 is selected from the drawings on the trajectory 632, items related
to the sub-lens 214 are extracted, five drawings, such as the sub-lens 714 and the
like, are rendered on the trajectory 634 to indicate the extracted items. The items
related to the sub-lens 214 are intended to mean a search word or the like under the
search word or the attribute of the search word indicated by the sub-lens 214. If the
sub-lens 714 is selected from the drawings on the trajectory 634, items related to the
sub-lens 714 are extracted, and six drawings related to the sub-lens 714 are rendered
on the trajectory 636.

As illustrated in Fig. 7, the drawing already selected is displayed in a form
different from the other unselected drawings (for example, displayed in a color denser
than the color of the unselected drawing). The drawings on the trajectory serving as
an operation target of the user (a moving drawing, and a drawing on an unselected
trajectory) are displayed in a form different from the drawing on the selected trajectory
(for example, displayed in a color lighter).

In this example herein, the drawings are selected in the order from an internal
trajectory to an external trajectory, and after the selection is determined, the next
external trajectory is displayed. Conversely, the drawings are selected and
displayed in the order from an external trajectory.

[0038]

Fig. 8 illustrates a process example in accordance with the embodiment. A
preset operation corresponding to storage of the created search expression is
described.

A preset lens display region 810 illustrated in Fig. 8(a) indicates that there is a
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combination of drawings preset in this region (preset lenses). The preset lens is

displayed at the top left corner as a predetermined location, but another location may
be selected in response to an operation of the user.

A lens shape rendered by multiple lines is displayed as the preset lens 820.
Three lines are drawn herein, and indicate that three narrowing conditions are stored.

The preset lens 820 illustrated in Fig. 8(b) indicates a combination of a sub-lens
812, a sub-lens 814, and a sub-lens 816. More specifically, the preset lens 820
indicates an image of three overlapping lenses by three concentric circles. Preset in
this example in a presetting operation (storage of a combination of the drawings) are
the sub-lens 812 at the top right corner, the sub-lens 814 at the bottom right corner,
and the sub-lens 816 at the bottom left corner.

[0039]

The calling operation of the preset is described below with respect to Fig. 8(c),
Fig. 8(d), and Fig. 8(e).

(1) The preset lens 820 is selected (tapped) by the operation of the user.

(2) Three presets stored on the preset lens 820 are expanded, and displayed
as a preset sub-lens group 822, a preset sub-lens group 824, and a preset sub-lens
group 826. For example, the preset sub-lens group 824 is a drawing of three lenses
(the sub-lens 812, the sub-lens 814, and the sub-lens 816) that partially overlap each
other as illustrated in Fig. 8(d).

(3) When one of the present sub-lens groups is selected (tapped) by an
operation of the user, the drawings at the remaining three corners move as illustrated
in Fig. 8(e) to indicate that the presetting is reflected. More specifically, the drawing
at the top right corner moves in a rotation direction 832 along the trajectory to display
the sub-lens 812, the drawing at the bottom right corner moves in a rotation direction
834 along the trajectory to display the sub-lens 814, and the drawing at the bottom left
corner moves in a rotation direction 836 along the trajectory to display the sub-lens
816.

The search operation is performed in accordance with the set search
expression, and search results are displayed in the search result display region 250.
[0040]

Fig. 9 illustrates a process example in accordance with the embodiment.
Verification display (feedback) of the selected drawing and storage of the preset are

described below.
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Fig. 9(a) illustrates an example in which the preset is displayed with the forms

of the drawings at the corners displayed to be different from each other (ON/OFF
display) as illustrated in Fig. 8(e). In addition to this method, a list of selected
drawings is displayed.

Preset contents may be displayed below the preset lens 820 as illustrated in
Fig. 9(b). For example, a preset condition display region 910 indicates that this week
is set as an attribute of time and date 912, that a prototype PJ is set as an attribute of
project 914, and that MISHIMA is set as an attribute of person 916. The preset
condition display region 910 displays the attributes in the order of selection from top
to bottom. A title display is also displayed. The preset condition display region 910
may be displayed when the preset lens 820 is selected. The preset condition display
region 910 is not displayed before the preset lens 820 is selected.

The storage of the preset may be performed as below.

(1) When the preset lens 820 is selected, the preset in the preset lens 820 is
expanded (the preset sub-lens group 822, the preset sub-lens group 824, and the
preset sub-lens group 826 are displayed), and the drawings currently selected at the
other locations (the top right corner, the bottom right corner, and the bottom left
corner) are displayed as the time and date 912, the project 914, and the person 916.

(2) A preset sub-lens group that permits a preset to be added (including an
empty preset sub-lens) thereto is extracted from among the preset sub-group lenses.
A plus icon 950 is added to the extracted preset sub-lens group. If the preset sub-
lens group 826 with the plus icon 950 added thereto is selected, animation is
performed to collect the time and date 912, the project 914, and the person 916 in the
preset sub-lens group 826. The search criteria of the time and date 912, the project
914, and the person 916 is added to the preset sub-lens group 826.

[0041]

Fig. 10 illustrates an example of data structure of a range table 1000 in
accordance with the embodiment. A range narrowing function is described, which is
related to switching a partial match range of a search target character string or
clusters in a concept space.

The range table 1000 includes a target attribute column 1010, and a range
column 1020. The range column 1020 includes a wide range column 1022, and a
narrow range column 1024. The target attribute column 1010 stores a target

attribute. The range column 1020 stores a range. The wide range column 1022
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stores a process in a wide range (enlargement of the search targets). The narrow

range column 1024 stores a process in a narrow range (reduction of the search
targets).

Fig. 11 illustrates a process example in accordance with the embodiment. As
illustrated in Fig. 11(b), the range 220 is displayed in a corner of the search result
display region 250. Whether to use the wide range column 1022 or the narrow range
column 1024 as a range is determined in response to an operation of the user on the
range 220. For example, as illustrated in Fig. 11(a), if an upper portion of the range
220 in a range direction 1110 is selected by the operation of the user, the search is
performed in a range stored in the narrow range column 1024, and if a lower portion
of the range 220 in the range direction 1110 is selected by the operation of the user,
the search is performed in a range stored in the wide range column 1022.

[0042]

Fig. 12 illustrates an example of an ontology graph serving as a process target
in accordance with the embodiment. In the case described below, the range is set in
a one-dimensional value, such as wide/narrow, or open/closed (a link intensity in this
case herein).

Note that the ontology graph expresses in terms of distance a relationship
between a search word and an attribute of the search word. The distance herein
refers to a distance between search words at locations (coordinates) in a concept
space. For example, a project 1210 as an attribute has search words P1: 1211, P2:
1212, and P3: 1213, and person 1250 as an attribute has search words M1: 1251,
M2: 1252, and M3: 1253, and key result 1260. Each link has an identifier uniquely
identifying that link in the embodiment (Lin in Fig. 12). Distances to the key result
1260 are related as Li1 < Li4 < Li6 < Li2 < Li5 < Li3.

A project-person-range table 1300 of Fig. 13 is created from the relationship.
The project-person-range table 1300 includes a project column 1310, a person
column 1320, and a project + person column 1330. The project column 1310 stores
search results of a project as an attribute. The person column 1320 stores search
results of a person as an attribute. The project + person column 1330 stores search
results of a combination of project and person as attributes. More specifically, if the
attribute as a search target is a project, P1:1211 closest to the key result 1260 is
displayed as the search result. If the range is widened, P1:1211 and P2:1212 are
displayed as the search results. If the range is further widened, P1:1211, P2:1212
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and P3:1213 are displayed as the search results. Similarly, the attribute as the

search target may be person. M1:1251 closest to the key result 1260 is displayed as
the search result with the ranged narrowed. M1:1251 and M3:1253 are displayed as
the search results with the range widened. M1:1251, M3:1253, and M2:1252 are
displayed as the search results with the range further widened. The attribute as the
search target may be a combination of project and person. P1:1211 closest to the
key result 1260 is displayed as the search result with the range narrowed. P1:1211
and M1:1251 are displayed as the search results with the range widened. P1:1211,
M1:1251, and M3:1253 are displayed as the search results with the range further
widened. P1:1211, M1:1251, M3:1253, and P2:1212 are displayed as the search
results with the range even further widened. P1:1211, M1:1251, M3:1253, P2:1212,
and M2:1252 are displayed as the search results with the range even further widened.
P1:1211, M1:1251, M3:1253, P2:1212, M2:1252, and P3:1213 are displayed as the
search results with the range even further widened.

[0043]

Fig. 14 illustrates an example of data structure of a person-project range table
1400. In this example, the values of two (two-dimensional) parameters are varied in
the range. Fig. 15 illustrates the example of a range 220 that is displayed with a
combination of person and project as attributes set to be a search target. The
location of the range C indicates that the narrowing operation is performed to an
attribute of a higher percentage of person (an attribute of project is excluded as a
result), and the location of the range A indicates that the narrowing operation is
performed to an attribute of a higher percentage of project (an attribute of person is
excluded as a result), and the location of the range B indicates that the narrowing
operation is performed with the attribute of person at a fifty percent and the attribute
of project at a fifty percent.

A person-project range table 1400 includes an attribute column 1410, a person
column 1420, a person 75-percent and project 25-percent column 1430, a center
column 1440, a person 25-percent and project 75-percent column 1450, and a project
column 1460. The attribute column 1410 stores attributes. Each of the person
column 1420 through the project column 1460 store percentages of person and
project as attributes. For example, the person column 1420 indicates percentages of
the attributes at the location of the range C of Fig. 15. Search results of only the

person attribute are searched and displayed. The center column 1440 indicates
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percentages of the attributes at the location of the range B of Fig. 15, and search

results with the attributes of the 50 percent person and the attributes of the 50 percent
project are searched and displayed. The project column 1460 indicates percentages
of the attributes at the location of the range A of Fig. 15, and only search results of the
attributes of the project are searched and displayed.

[0044]

Fig. 16 is a flowchart illustrating a process example in accordance with the
embodiment.

In step S1602, the information processing apparatus 100 determines whether a
lens operation is to be performed. If the information processing apparatus 100
determines that the lens operation is to be performed, processing proceeds to step
S1604. Otherwise, the information processing apparatus 100 waits on standby until
the lens operation is to be performed. The lens operation corresponds to the
operation related to the drawing described above.

In step S1604, the information processing apparatus 100 generates a facet
(search expression) from the selected lens.

In step S1606, the information processing apparatus 100 performs a search
according to the facet generated in step S1604.

In step S1608, the information processing apparatus 100 clusters the search
results. Through the process from step S1608 to step S1612, tiles indicating the
search results are generated.

In step S1610, information as the search results is extracted from each class
(as a result of the clustering). For example, a document as a result of the searching
is extracted from a document DB or the like.

In step S1612, the information as the search results is laid out. A single
search result corresponds to a tile.

In step S1614, the tiles are laid out. More specifically, the tiles are displayed
so that the tiles indicating the search results are spread all over the screen.

[0045]

A process example of generating the tiles in accordance with the embodiment
is described below. As described below, the search results are displayed as the tiles.

(1) Thumbnail views (reduced images) of the document acquired as a result of
searching are clustered at four tile size levels as illustrated in Fig. 18. For example,

the thumbnail images may be clustered according to an amount of information
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included in the document acquired as a result of searching, the number of search

words, and the number of days from registered date.

(2) The vertical length and horizontal length of each tile are determined
depending on the direction of writing of the document (horizontal writing or vertical
writing).

(3) The direction of scroll is only a single axis direction (with the default
direction is X direction).

(4) A minimum tile (1 x 1) and small tiles (2 x 2) illustrated in Fig. 18(a) and Fig.
18(b) may be displayed using the whole thumbnail image of the document, and
medium tiles (2 x 3), and large tiles (3 x 3) illustrated in Fig. 18(c) and Fig. 18(d) may
be displayed using partial thumbnail images of the document. In other words, the
size of each tile may indicate whether the reduced image of the search results is a
whole image or a partial image of the document.

(5) A font size of a title of each tile may be fixed.

(6) When the registration date of the search results is changed, the tile size
may be determined so that the tile is segmented at that date. More specifically, the
search results may be sorted and displayed according to the registration data (any
information is acceptable as long as it indicates the date), the date may be
represented by a Y axis. At the point where the date changes, the tile may be
adjusted in size so that the tile is segmented at that location, and resulting tiles are
spread over the screen.

[0046]

A computer hardware configuration of a computer on which programs of the
embodiment run is a standard computer as illustrated in Fig. 19. Specifically, the
computer hardware configuration is a computer that may serve as a personal
computer or a server. More specifically, a CPU 1901 is used as a processor
(arithmetic processor), and a RAM 1902, a ROM 1903, and an HD 1904 are used as
storage devices. A hard disk may be used for the HD 1904. The computer includes
the CPU 1901 that executes programs of the search word selection module 120, the
first selection module 130, the second selection module 140, the search module 150,
and the search result display module 160. The computer further includes the RAM
1902 that stores the programs and data, the ROM 1903 that stores a program to start
up the computer and other programs, the HD 1904 that is an auxiliary storage device

(a flash memory may be acceptable), a receiving device 1906 that receives data
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responsive to an operation that a user performs on a keyboard, a mouse, a

touchpanel, and the like, an output device 1905 such as a liquid-crystal display, a
communication network interface 1907, such as a network interface card, for
connection with a communication network, and a bus 1908 that interconnects these
elements to exchange data thereamong. Multiple computers of this type may be
interconnected to each other via a network.

[0047]

A computer program of the embodiment may be read as software onto the
system of the hardware configuration, and the embodiment is thus implemented with
the software and hardware resources operating in cooperation.

The hardware configuration of Fig. 19 is discussed for exemplary purposes only.
The embodiment is not limited to this hardware configuration of Fig. 19 and may be
acceptable in any form as long as the modules of the embodiment are implemented.
For example, some modules may be implemented using dedicated hardware (such as
ASIC). In another example, some modules may be in an external system and
connected to the system of Fig. 19 via a communication network. In yet another
example, plural systems of Fig. 19 may be interconnected to each other via a
communication line such that the systems operate in cooperation with each other.
One of the modules may be incorporated not only in a personal computer, but also in
a network home appliance, a copying machine, a facsimile device, a scanner, a
printer, a multi-function apparatus (an image processing apparatus having at least two
of the functions of the scanner, the printer, the copying machine, and the facsimile
device).

[0048]

The above-described program may be supplied in a stored state on a recording
medium. The program may also be provided via communications. In such a case,
the above-described program may be understood as an invention of a "non-transitory
computer readable recording medium storing the program".

The "non-transitory computer readable recording medium storing the program”
refers to a computer readable recording medium storing the program, and is used to
install the program, to execute the program, or to distribute the program.

The recording media include digital versatile disc (DVD), compact disc (CD),
Blu-ray disc (registered trademark), magnetooptical disc (MO), flexible disc (FD),

magnetic tape, hard disc, read-only memory (ROM), electronically erasable and
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programmable read-only memory (EEPROM (registered trademark)), flash memory,

random-access memory (RAM), and secure digital (SD) memory card. The DVDs
include "DVD-R, DVD-RW, and DVD-RAM" complying with the standard formulated
by the DVD forum, and "DVD+R and DVD+RW" complying with DVD+RW standards.
The CDs include read-only CD (CD-ROM), recordable CD-R, and rewritable CD-RW.

The program in whole or in part may be stored on the recording medium for
storage and distribution. The program in whole or in part may be transmitted via a
transfer medium. The transfer media include a wired network, a wireless network, or
a combination thereof. The wired and wireless networks may include a local-area
network (LAN), a metropolitan-area network (MAN), a wide-area network (WAN), the
Internet, an intranet, and an extranet. The program in whole or in part may be
transmitted over a carrier wave.

The program may be part of another program, or may be stored on the
recording medium together with another program. The program may be split and
split programs may then be separately stored on the recording media. The program
may be processed in any fashion before being stored as long as the program remains
restorable. For example, the program may be compressed or encrypted before
storage.

Reference Signs List

[0049]

100 ... Information processing apparatus
110 ... Search word memory module
120 ... Search word selection modules
130 ... First selection module

140 ... Second selection module

150 ... Search module

160 ... Search result display module
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CLAIMS

[Claim 1]

An information processing apparatus characterized by comprising:

selection means that selectably displays a drawing indicating a search word or
an attribute of the search word on a trajectory at one corner of four corners of a screen,
moves the drawing along the trajectory in response to an operation of a user, and
selects the drawing in order to select the search word with the attribute attached thereto
or the attribute of the search word

second selection means that refines an operation of modifying a partial match
range of a search target character or switching clusters in a concept space, in the
search word or the attribute of the search word, selected by the selection means; and

search means that performs a search using the search word or the attribute of
the search word, selected by the selection means or both of the first and second
selection means;

wherein the selection means displays a plurality of trajectories with an attribute
associated with each trajectory, and

wherein the second selection means modifies the partial match range of the
search target character or switches clusters in the concept space, on a trajectory at one
corner of the four corners except for the corner used by the second selection means.
[Claim 2]

An information processing apparatus characterized by comprising:

selection means that selectably displays a drawing indicating a search word or
an attribute of the search word on a trajectory at one corner of four corners of a screen,
moves the drawing along the trajectory in response to an operation of a user, and
selects the drawing in order to select the search word with the attribute attached thereto
or the attribute of the search word

second selection means that refines an operation of modifying a partial match
range of a search target character or switching clusters in a concept space, in the
search word or the attribute of the search word, selected by the selection means; and

search means that performs a search using the search word or the attribute of
the search word, selected by the selection means or both of the first and second
selection means;

wherein a plurality of trajectories are available at the corner, and the selection
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means is configured to move the drawing on each trajectory, and selects a plurality of
search words or a plurality of attributes of the search words by combining a plurality of
drawings arranged on each trajectory, and

wherein the second selection means modifies the partial match range of the
search target character or switches clusters in the concept space, on a trajectory at one
corner of the four corners except for the corner used by the second selection means.
[Claim 3]

The information processing apparatus according to Claim 2, characterized in
that:

a shape of a drawing serving as a target of an operation of the user, from among
the plurality of drawings arranged on the plurality of trajectories, is displayed in a
different form from a shape of other drawing.
[Claim 4]

The information processing apparatus according to Claim 2, characterized in
that:

the selection means displays a plurality of trajectories with an attribute
associated with each trajectory.
[Claim 5]

The information processing apparatus according to Claim 2, characterized in
that:

the selection means stores a combination of the drawings and calls the stored
combination of the drawings.
[Claim 6]

The information processing apparatus according to any one of Claims 1 to 6,
characterized in that:

spacing between drawings displayed on the screen is different from spacing
between drawings not displayed on the screen, on the trajectory.
[Claim 7]

The information processing apparatus according to any one of Claims 1 to 7,
characterized in that:

a size of the drawing displayed on the screen depends on a number of the

search words having the attributes attached thereto and indicated by the drawing.
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[Claim 8]

An information processing program characterized by causing a computer to
function as:

selection means that selectably displays a drawing indicating a search word or
an attribute of the search word on a trajectory at one corner of four corners of a screen,
moves the drawing along the trajectory in response to an operation of a user, and
selects the drawing in order to select the search word with the attribute attached thereto
or the attribute of the search word

second selection means that refines an operation of modifying a partial match
range of a search target character or switching clusters in a concept space, in the
search word or the attribute of the search word, selected by the selection means; and

search means that performs a search using the search word or the attribute of
the search word, selected by the selection means or both of the first and second
selection means;

wherein the selection means displays a plurality of trajectories with an attribute
associated with each trajectory, and

wherein the second selection means modifies the partial match range of the
search target character or switches clusters in the concept space, on a trajectory at one

corner of the four corners except for the corner used by the second selection means.



