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OBJECT CLASSIFICATION DEVICE AND PROGRAM

BACKGROUND

1. Technical Field

The present invention relates to an object classification device and a program.
2 . Related Art

There is a technology in which plural keywords extracted from a document
group are visualized in a two-dimensional map. Patent Literature 1 (JP-A-2010-
224625) discloses a method of appropriately expressing the relevance between
keywords even when a topic is distributed.

SUMMARY

However, in the two-dimensional map disclosed in Patent Literature 1, a
conceptual connection is not taken into account between adjacent keywords. Thus,
if the adjacent keywords have the conceptual connection, it is possible to impart the
meaning to the distribution of continuous keywords.

In view of above, an illustrative aspect of exemplary embodiment(s) is to
provide an object classification device that classifies objects according to keywords
having a conceptual connection.

[1] An aspect of the exemplary embodiment(s) provides an object
classification device including: a keyword determining unit that determines keywords
for one or plural objects; a keyword ordering unit that orders the plural determined
keywords based on a conceptual hierarchical structure which is a structure that
hierarchically represents concept of words; and a classifying unit that classifies the
objects so as to be associated with the ordered keywords.

[2] It may be the object classification device according to [1], in which the
keyword ordering unit orders the keywords in the respective hierarchies in order from
a highest hierarchy of the conceptual hierarchical structure in which the plural words
are arranged, based on the conceptual hierarchical structure in which a group of
words associated with each word, as a subordinate concept of the word, is
rearranged based on a relevance of the group of words to plural words arranged in a
hierarchy which is one higher than the hierarchy of the group of words.

[3] It may be the object classification device according to [2], in which the
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keyword ordering unit orders the plural keywords so as to correspond to the
arrangement order of the plural keywords in the rearranged conceptual hierarchical
structure.

[4] It may be the object classification device according to any one of [1] to [3],
in which the keyword determining unit determines a candidate keyword having a
highest appearance frequency, as the keyword, among plural candidate keywords
which are candidates of the keywords for the one or plural objects.

[5] It may be the object classification device according to [2], in which the
keyword determining unit determines a candidate keyword closest to an average
position, as the keyword, among plural candidate words which are candidates of the
keywords for the one or plural objects, in the conceptual hierarchical structure
rearranged based on positions and appearance frequencies of the respective
candidate keywords in the conceptual hierarchical structure in which the plural
candidate keywords are rearranged.

[6] It may be the object classification device according to [2], in which the
keyword determining unit determines a word indicating a common superordinate
concept of plural candidate keywords, as the keyword, in the rearranged conceptual
hierarchical structure, among the plural candidate keywords which are candidates of
the keywords for the one or plural objects.

[7] It may be the object classification device according to any one of [1] to [6],
further including: a table displaying unit that displays a two-dimensional table in which
the ordered keywords are arranged in one of row and column of a matrix and the
objects classified so as to be associated with the keywords are arranged in elements,
on a display unit.

[8] It may be the object classification device according to [7], further including:
a range designating unit that designates a range including one or more objects in the
two-dimensional table in response to an operation of a user, in which the classifying
unit classifies objects similar to an object included in the range into any of the
keywords, and the table displaying unit displays the two-dimensional table in which
the object included in the range and similar objects similar to the object included in
the range are arranged in elements, on the display unit.

[9] It may be the object classification device according to [8], in which the

classifying unit does not classify the similar objects when the keywords into which the
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similar objects are classified are far away from the range by a threshold or more.

[10] It may be the object classification device according to any one of [7] to [9],
in which in the two-dimensional table, contexts of the object are arranged in the order
based on the rearranged conceptual hierarchical structure in the other of row and
column of the matrix.

[11] Another aspect of the exemplary embodiment(s) provides a program
causing a computer to function as: a keyword determining unit that determines
keywords for one or plural objects; a keyword ordering unit that orders the plural
determined keywords based on a conceptual hierarchical structure which is a
structure that hierarchically represents concept of words; and a classifying unit that
classifies the objects so as to be associated with the ordered keywords.

With the configurations of [1] and [11], it is possible to classify the objects
according to the keywords having the conceptual connection.

With the configurations of [2] and [3], it is possible to order the keywords with
conceptual continuity based on the conceptual hierarchical structure having the
conceptual connection in the horizontal direction.

With the configuration of [4], it is possible to classify the object based on the
keyword which is representative of the object.

With the configuration of [5], it is possible to select the keyword which is
representative of the object from the plural candidates through the addition of the
concept thereof.

With the configuration of [6], it is possible to select the keyword including the
concept of the plural candidates, as the keyword which is representative of the object.

With the configuration of [7], it is possible to visualize the objects classified
according to the keywords having the conceptual connection.

With the configuration of [8], it is possible to re-retrieve the similar objects
based on the range designated in the two-dimensional table in which the objects
classified according to the keywords having the conceptual connection are visualized.

With the configuration of [9], it is possible to re-retrieve the similar objects on
the periphery of the range designated in the two-dimensional table in which the
objects classified according to the keywords having the conceptual connection are
visualized.

With the configuration of [10], it is possible to display the two-dimensional
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table in which the keywords having the conceptual connection and the contexts

having the conceptual connection are arranged in the matrix.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment(s) of the present invention will be described in detail
based on the following figures, wherein

Fig. 1 is a diagram showing an example of a hardware configuration of an
object classification device according to the present embodiment;

Fig. 2 is a functional block diagram showing an example of functions realized
by the object classification device according to the present embodiment;

Fig. 3 is a diagram showing an example of a general conceptual hierarchical
structure;

Fig. 4 is a schematic diagram showing the general conceptual hierarchical
structure;

Fig. 5 shows an example of the conceptual hierarchical structure in which the
conceptual ordering is performed in a horizontal direction according to the present
embodiment;

Fig. 6 is a diagram showing an example of an object classifying table
according to the present embodiment;

Fig. 7 is a flowchart showing an example of a flow of an object classifying
process performed by the object classification device according to the present
embodiment;

Fig. 8 is a flowchart showing an example of a flow of an object re-retrieval
process performed by the object classification device according to the present
embodiment;

Fig. 9 is a diagram showing an example of the object classifying table during
the re-retrieval process according to the present embodiment; and

Fig. 10 is a diagram showing an example of the object classifying table after

the re-retrieval process according to the present embodiment.

DETAILED DESCRIPTION
Hereinafter, an exemplary embodiment of the present invention will be

described with reference to the drawings.



[Hardware Configuration]

An object classification device 10 according to the present embodiment can
be realized as, for example, an information processing device such as a personal
computer, and Fig. 1 shows an example of a hardware configuration of the object
classification device 10 according to the present embodiment. As shown in Fig. 1,
the object classification device according to the present embodiment includes a
control unit 11, a storage unit 12, a communication unit 13, a display unit 14, and an
operation unit 15.

The control unit 11 includes a program control device such as a CPU, and
executes various information processes according to programs stored in the storage
unit 12.

The storage unit 12 includes a memory device such as a RAM or a ROM, and
a hard disk, and stores programs executed by the control unit 11. The storage unit
12 functions as a work memory of the control unit 11.

The communication unit 13 is a network interface such as a LAN card, and
transmits and receives information to and from another information processing device
via communication means such as a LAN or a wireless communication network.

The display unit 14 is a display device such as a liquid crystal display, and
displays information according to an instruction input from the control unit 11.

The operation unit 15 is a mouse, a keyboard, or a touch panel, and receives
the operation of a user to output an operation signal to the control unit 11.

[Functional Block Diagram]

Fig. 2 is a functional block diagram showing an example of a function realized
by the object classification device 10 according to the present embodiment. As
shown in Fig. 2, the object classification device 10 according to the present
embodiment includes an object obtaining unit 21, a keyword determining unit 22, a
keyword ordering unit 23, an object classifying unit 24, and a graph displaying unit 25.
These functions are realized by executing the programs stored in the storage unit 12
by the control unit 11. The programs may be provided while being stored in, for
example, various computer-readable information storage media such as optical disks,
or may be provided to the object classification device 10 via a communication network
such as the Internet.

The object obtaining unit 21 obtains an object from a storage device such as
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a hard disk that stores object data. Here, the obtained object may be an electronic
document, a figure, or a table. The object obtaining unit 21 may obtain an object by
downloading the object via a network, or may obtain an object by performing OCR on
an object image obtained by a scanner.

In the present embodiment, it is assumed that the object obtained by the
object obtaining unit 21 includes an object (referred to as a retrieval object) retrieved
under a specific condition, and an object (referred to as a similar object) similar to the
retrieval object. The retrieval object is, for example, an object retrieved based on a
retrieval condition input by a user, and in the present embodiment, the object
obtaining unit 21 obtains one or more objects belonging to the retrieval condition input
by the user, as the retrieval object. The similar object is an object similar to the
retrieval object, and in the present embodiment, the object obtaining unit 21 obtains
one or more objects similar to the retrieval object for each retrieval object, as the
similar object. For example, the object obtaining unit 21 calculates the degree of
similarity between the retrieval object and another object based on an element such
as a word included in the retrieval object, and obtains an object of which the
calculated degree of similarity exceeds a predetermined degree of similarity, as the
similar object. Here, the degree of similarity may be changeably set. If the degree
of similarity is set to be high, a limited similar object which is more similar to the
retrieval object is obtained, and if the degree of similarity is set to be low, a broad
similar object which is similar to the retrieval object to some extent is obtained. In
the present embodiment, it is assumed that one or more retrieval objects and one or
more similar objects obtained by the object obtaining unit 21 are divided into plural
object groups. For example, it assumed that a set of one retrieval object and one or
more similar objects similar to the retrieval object are described as one object group.

The keyword determining unit 22 determines one keyword which is
representative of the object group obtained by the object obtaining unit 21. Here, itis
assumed that the keyword determining unit 22 determines one keyword which is
representative of the object group for each of the plural object groups. Specifically,
the keyword determining unit 22 may extract a word having a high appearance
frequency from the object included in the obtained object group to determine the
extracted word as a keyword, or may further add the structure of an object or the

importance of syntax to the extracted word to determine a keyword.
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When the keyword determining unit 22 determines the keyword by the
aforementioned method, plural words having the high appearance frequency may be
extracted from the object included in the object group in some cases. When the
plural words (referred to as candidate keywords) which are candidates of the keyword
are extracted, it is assumed that the keyword determining unit 22 determines one
keyword which is representative of the object group based on the plural candidate
keywords and a conceptual hierarchical structure. A process of determining the
keyword which is representative of the object group by the keyword determining unit
22 will be described below.

Initially, the conceptual hierarchical structure is a structure that hierarchically
represents the concept of words. Fig. 3 is a diagram showing an example of a
general conceptual hierarchical structure. As shown in Fig. 3, it is assumed that in
the general conceptual hierarchical structure, “natural object” is arranged in a first
hierarchy in which a highest-hierarchy concept word is arranged. In this manner, for
example, “geographical feature” and “animal” are associated with a second hierarchy,

(il 13

as the subordinate concept of the “natural object”. For example, “river”, “valley” and
‘mountain” which are the subordinate concept of the “geographical feature” and
‘human” and “domesticated animal” which are the subordinate concept of the “animal”
are associated with a third hierarchy. As stated above, in the general conceptual
hierarchical structure, the highest-hierarchy concept word is arranged in the first
hierarchy, and the subordinate concept words are arranged as the hierarchy becomes
lower. The conceptual hierarchical structure may be generated using a multipurpose
dictionary, or the conceptual hierarchical structure may be generated from, for
example, the word included in the object stored in the storage device.

In the general conceptual hierarchical structure shown in Fig. 3, the
association of the words between the hierarchies means the connection between the
superordinate concept and the subordinate concept, but the arrangement order of a
group of words associated as the subordinate concept of the same word within the
hierarchy does not take into account the conceptual connection. For example, “dog”,
“horse”, “cattle” and “pig” which are arranged in a fourth hierarchy of the conceptual
hierarchical structure shown in Fig. 3 are a group of words associated with the
‘domesticated animal” which is the superordinate concept word. However, the

arrangement order of the group of words within the fourth hierarchy, that is, the
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arrangement order in the horizontal direction does not take into account the
conceptual connection.

Thus, in the present embodiment, it is assumed that the arrangement order in
the horizontal direction in the conceptual hierarchical structure has conceptual
continuity by conceptually ordering the words within the same hierarchy of the
conceptual hierarchical structure.

The ordering of words in the horizontal direction in the conceptual hierarchical
structure will be described with reference to a schematic diagram showing a general
conceptual hierarchical structure shown in Fig. 4. The conceptual hierarchical
structure shown in Fig. 4 is a general conceptual hierarchical structure in which plural
words are arranged. The highest-superordinate concept word (hereinafter, referred
to as a word (W-3)) is arranged in the highest hierarchy (hereinafter, referred to as a
(k-3)-th hierarchy), and the subordinate concept words are arranged as the hierarchy
becomes lower. The conceptual hierarchical structure shown in Fig. 4 represents to
a k-th hierarchy from the (k-3)-th hierarchy, but may represent a (k+1)-th hierarchy
and subsequent hierarchies. Here, a case where a group of words W, = {Wg, Wy,
Wi, Wi} of the k-th hierarchy is ordered will be described. Specifically, the
relevance of the respective words W,, = {Wg, Wy, W1, W1} to the respective words
(W-1)m = {(W-1)3, (W-1)4, (W-1)s, (W-1)g} which are arranged in a hierarchy (here, the
(k-1)-th hierarchy) one higher than the hierarchy in which the words W, are arranged
is evaluated, and the words are ordered in the horizontal direction such that the words
with high relevance are positioned to be closer to one another. That is, the
respective words are rearranged such that the words with high relevance to the word
(W-1); are arranged on a left-hand side close to the word (W-1)3, and the words with
high relevance to the word (W-1)s or the word (W-1)s are arranged on a right-hand
side close to the word (W-1)s or the word (W-1)s. It is assumed that the word (W-1),
(here, the word (W-1),) associated as the superordinate concept of the word W, is
excluded from a relevance evaluating target.

For example, in the method of evaluating the relevance of the words (W-1)n,
to the words W, it is possible to evaluate the relevance by calculating the degree of
similarity between an object group including the words W, of the objects stored in the
storage device and an object group including a group of words associated as the

subordinate concepts of the words (W-1),, of the objects stored in the storage device.
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In this case, when a feature vector of the object group including the words W, is
expressed as d,, and a feature vector of the object group including a group of words
associated as the subordinate concepts of the word (W-1), is expressed as dn, an
inner product of the feature vector d, and the feature vector dy, is calculated as the
degree of similarity. That is, the relevance of the words W, to the word (W-1),, is
evaluated using a degree of similarity S(n, m) = d,-dy, and it is evaluated that the
higher the degree of similarity S(n, m), the higher the relevance and the lower the
degree of similarity S(n, m), the lower the relevance. The feature vector d, and the
feature vector d,, may be the sum of the feature vectors of the respective objects
included in the object group. Here, when keywords Ki (i = 1, 2, ..., and t) having the
number of elements t are extracted from the object group having the number of
objects N, the feature vector of the objects is expressed as a t-dimensional vector (0,
1, 1, ..., 0)' by expressing a case where Ki is included in the respective objects Ej (j =
1, 2, 3, ..., and N) included in the object group as “1” and a case where Ki is not
included in the respective objects as “0”.

The words are ordered by rearranging the respective words of the words W, =
{Ws, Wgo, Wi9, W11} such that the word W, is positioned closely to the word (W-1),
evaluated as having high relevance to the word W, depending on the degree of
similarity S(n, m) calculated as stated above and the position in the conceptual
hierarchical structure. By using such a method, it is possible to construct the
conceptual hierarchical structure with conceptual continuity in the arrangement order
in the horizontal direction by ordering the words through the rearrangement of the
words in the respective hierarchies in the order from the highest hierarchy. Fig. 5
shows an example of the conceptual hierarchical structure in which the words are
conceptually ordered in the horizontal direction according to the present embodiment.
In Fig. 5, the respective words of the group of words W, = {Wg, Wy, W19, W11} of the
K-th hierarchy in the general conceptual hierarchical structure shown in Fig. 4 are
rearranged according to the conceptual ordering. It is assumed that other words
shown in Fig. 5 are also arranged in the horizontal direction according to the
conceptual ordering by rearranging the words in the respective hierarchies in the
order of the highest hierarchy. It is possible to express the words of the conceptual
hierarchical structure on a coordinate plane by representing the conceptual continuity
in the horizontal direction as a distance. Thus, it is possible to express conceptual
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proximity between the words as well as the conceptual ordering of the words.

As the method of calculating the degree of similarity S(n, m), the degree of
similarity may be calculated by adding the relevance of the word (W-1), to the word
(W-1), associated as the superordinate concept of the word W, to the word. For
example, when the relevance of the word (W-1), to the word (W-1), is expressed as
Rm, it is assumed that the degree of similarity S(n, m) is calculated as a degree of
similarity S(n, m) = Rndpdn. Here, the relevance Rm may be obtained by
quantifying the conceptual relevance of the word (W-1), to the word (W-1),. For
example, the relevance Rm may be the number of steps in the horizontal direction in
the conceptual hierarchical structure from the word (W-1), to the word (W-1),. That
is, in Fig. 4, one step is from the word (W-1), to the word (W-1); and the word (W-1)s
and two steps are from the word (W-1), to the word (W-1)e, and thus, the conceptual
relevance of the word (W-1), to the word (W-1), is quantified. Here, since the words
are ordered in the order of the higher hierarchy, the words are already arranged in the
horizontal direction according to the conceptual ordering in the (k-1)-th hierarchy.
Accordingly, it can be said in the (k-1)-th hierarchy that the closer the position in the
horizontal direction, the higher the relevance and the farther the position in the
horizontal direction, the lower the relevance. By using such a relationship between
the position and the relevance, it is possible to easily express the conceptual
relevance of the word (W-1), to the word (W-1), as the number of steps from the
word (W-1), to the word (W-1)y,. If the conceptual continuity in the horizontal
direction is represented as the distance, it is possible to quantify the conceptual
relevance Rm of the word (W-1), to the word (W-1), by using the distance. It is
possible to more specifically express the relevance between the words by
representing the conceptual relevance of the word (W-1), to the word (W-1), as the
distance.

An example of a method of determining one keyword which is representative
of the object group by the keyword determining unit 22 based on the conceptual
hierarchical structure in which the words are conceptually ordered in the horizontal
direction will be described. For example, in the conceptual hierarchical structure in
which the words are conceptually ordered in the horizontal direction as shown in Fig.
5, it is assumed that plural candidate keywords are respectively positioned in “W,”,

‘We”, “W7” and “W10”.  In the conceptual hierarchical structure shown in Fig. 5, since
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the words are conceptually ordered in the horizontal direction according to the
conceptual ordering, a conceptual distribution trend of the candidate keywords is
exhibited by the positions of the plural candidate keywords (here, “W,”, “Wg”, “W7”,
and “Wjo") in the horizontal direction and the appearance frequencies of the
respective candidate keywords. That is, the keyword which is representative of the
object group can be a representative value of the distribution of the candidate
keywords in the conceptual hierarchical structure. Thus, the keyword determining
unit 22 calculates the weighted mean of the positions in the conceptual hierarchical
structure using the appearance frequencies of the respective candidate keywords as
weights. The keyword determining unit 22 determines a candidate keyword closest
to the calculated weighted mean position, as a keyword which is representative of the
object group.

Another method of determining one keyword which is representative of the
object group by the keyword determining unit 22 based on the conceptual hierarchical
structure in which the words are conceptually ordered in the horizontal direction will
be described. For example, in the conceptual hierarchical structure in which the
words are conceptually ordered in the horizontal direction shown in Fig. 5, it is
assumed that the plural candidate keywords are positioned in “Wg”, “W1;” and “Wj,”".
In this case, the keyword determining unit 22 determines the word positioned in “(W-
2),” which is the common superordinate-concept word of the plural candidate
keywords “Wg”, “W1;” and “W1,”, as a keyword which is representative of the object
group. When this method is used, since there is a possibility that the keywords
which are representative of the respective object groups will be the same in the plural
object groups, the hierarchies of the conceptual hierarchical structure need to be
constructed in sufficient depth.

The keyword ordering unit 23 orders the keywords determined in the plural
object groups by the keyword determining unit 22 based on the conceptual
hierarchical structure. Specifically, the keyword ordering unit 23 orders the keywords
which are representative of the respective object groups based on the positions in the
conceptual hierarchical structure in which the words are arranged in the horizontal
direction. The keyword ordering unit 23 orders the keywords by obtaining the
positions of the respective keywords in the conceptual hierarchical structure in which

the words are conceptually ordered in the horizontal direction according to the
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conceptual ordering and associating the positions of the keywords with the
arrangement order in the horizontal direction, and can order the respective keywords
in the order of having the conceptual continuity.

The object classifying unit 24 classifies the object obtained by the object
obtaining unit 21 so as to be associated with any of the keywords determined by the
keyword determining unit 22.

The graph displaying unit 25 arranges the keywords ordered by the keyword
ordering unit 23 in any positions of a matrix in the order thereof, and displays a two-
dimensional table in which the objects classified so as to be associated with the
respective keywords are arranged as elements on the display unit 14. Although it
has been described in the present embodiment that the graph displaying unit 25
displays the two-dimensional table on the display unit 14, the present invention is not
limited to this example. For example, a coordinate plane or a three-dimensional
table may be displayed.

Fig. 6 is a diagram showing an example of an object classifying table
according to the present embodiment. As shown in Fig. 6, the object classifying
table according to the present embodiment is a two-dimensional table in which
keywords (here, W3, Wg, W11, W12 and Wiy4) are arranged in a row direction and
contexts (here, Cy1, Cy, C3, C4, and Cs) are arranged in a column direction, and the
objects corresponding to the respective elements of the object classifying table are
arranged. The conceptual continuity is exhibited in the arrangement order in the row
direction of the object classifying table by arranging the keywords in the row direction
in the order ordered by the keyword ordering unit 23. Thus, it is possible to regard a
set of elements included in plural continuous rows as a set in which elements are
conceptually connected. The context arranged in the column direction is information
which is different from the keyword and classifies the object, and information
indicating the background of the object, such as the author or creation date of the
object. Similarly to the keywords, the contexts may be conceptually ordered in the
column direction. Accordingly, it is possible to regard the set of elements included in
the plural continuous columns as the set in which elements are conceptually
connected. If both the rows and columns are conceptually ordered, it is possible to
regard a set of elements included in a range including plural rows and plural columns

as the set in which elements are conceptually connected.
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[Object Classifying Process]

Here, an example of a flow of an object classifying process performed by the
object classification device according to the present embodiment will be described
with reference to a flowchart shown in Fig. 7.

Initially, when the user inputs the retrieval condition, the object obtaining unit
21 obtains the retrieval object retrieved based on the input retrieval condition (S101).
Here, it is assumed that the object obtaining unit 21 obtains plural retrieval objects
retrieved based on the input retrieval condition.

The object obtaining unit 21 obtains the similar object similar to the retrieval
object for each of the plural retrieval objects obtained in process S101 (S102). Here,
it is assumed that the object obtaining unit 21 obtains one or more similar objects for
each retrieval object depending on a predetermined degree of similarity. It is
assumed that a set of one retrieval object and similar objects similar to the retrieval
object is one object group.

The keyword determining unit 22 determines a keyword which is
representative of the object group based on the word included in the objects (the
retrieval object and the similar objects) of the object group for each object group
(S103).

The keyword ordering unit 23 orders keywords determined for each object
group by the keyword determining unit 22 based on the conceptual hierarchical
structure (S104).

The object classifying unit 24 classifies the respective objects included in the
object group obtained by the object obtaining unit 21 so as to be associated with any
keywords (S105).

The graph displaying unit 25 displays the object classifying table in which the
keywords ordered by the keyword ordering unit 23 are arranged in any positions of
the matrix in the order thereof and the objects classified by the object classifying unit
24 are arranged in the respective elements on the display unit 14 (S106), and ends
the object classifying process.

[Re-retrieval Process using Object Classifying Table]

An object re-retrieval process performed using the object classifying table will
be described. It has been described in the object classifying table shown in Fig. 6

that the object group included in any range of the object classifying table can be



14

regarded as one set in which elements are conceptually connected. As stated above,
when any range of the object classifying table is regarded as one set, it is possible to
re-retrieve another object related to this set. For example, it is possible to re-retrieve
another object related to the keyword by designating a range including one or more
objects classified in the object classifying table and re-retrieving another object similar
to the object included in this range or by designating any of keywords represented in
the object classifying table and re-retrieving another object related to the keyword.
Here, since the re-retrieved object is an object similar to the object included in the
designated range, it is easy to classify the re-retrieved object as the periphery of the
designated range. That is, the user can designate a desired range of the object
classifying table to obtain the object positioned on the periphery of the designated
range.

Here, an example of a flow of the object re-retrieval process performed by the
object classifying device according to the present embodiment will be described with
reference to a flowchart shown in Fig. 8.

Initially, a range including one or more objects is designated from the object
classifying table in response to a mouse operation of the user (S201). Here, the
user may select a desired range of the object classifying table, and thus, the range
may be designated. Alternatively, the user may select keywords, and thus, rows of
the selected keywords may be designated as the range. Fig. 9 is a diagram showing
an example of an object classifying table during the re-retrieval process according to
the present embodiment. Fig. 9 shows a case where the user designates a range R
including an object E,, and an object E3, by using the object classifying table shown
in Fig. 6.

The object obtaining unit 21 obtains the similar objects similar to the object for
each object included in the range designated in process S201 (S202). Specifically,
the object obtaining unit 21 obtains the similar objects similar to the object E;,
included in the range R designated in Fig. 9. The object obtaining unit 21 obtains the
similar objects similar to the object E3; included in the range R. Here, it is assumed
that as the degree of similarity for obtaining the similar objects in the object obtaining
unit 21, a degree of similarity different from a predetermined degree of similarity for
obtaining the similar objects in process S102 of the object classifying process is set.

Specifically, the degree of similarity in the re-retrieval process is set to be lower than
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the predetermined degree of similarity in the object classifying process. Here, it is
possible to obtain more similar objects than those in the object classifying process on
the periphery of the range R by decreasing the degree of similarity. That is, it is easy
to classify the objects into empty elements on the periphery of the range R in the
object classifying table of Fig. 9.

The object classifying unit 24 classifies the similar objects obtained in process
S202 so as to be associated with any keywords displayed in the object classifying
table (S203).

The graph displaying unit 25 displays the object classifying table in which the
object included in the range designated in process S101 and the similar objects
obtained in process S202 are arranged on the display unit 14 (S204).

Fig. 10 is a diagram showing an example of an object classifying table after
the re-retrieval process according to the present embodiment. As shown in Fig. 10,
the re-retrieved objects (here, E1, Ex3, Ezs, Ess, Ez4, Ess and E4») are displayed in
the corresponding elements, and are particularly displayed by being intensively
classified on the periphery of the range R. Thus, the user can obtain the object close
to the concept indicated by the designated range R.

Here, when the object obtaining unit 21 obtains the similar objects by
decreasing the degree of similarity in process S202, there is a possibility that the
similar objects to be classified in positions far away from the range R will be obtained.
For example, the objects which are similar to the object included in the range R but
are not associated with the keyword corresponding to the range R may be obtained in
some cases. In this case, the obtained objects are classified so as to be associated
with the keyword far away from the range R such as a keyword Wy4. Basically, it is
not preferable that a user who wants to retrieve the object on the periphery of the
range R obtains the object classified in the position far away from the range R. Thus,
it is assumed that the object classifying unit 24 does not classify the similar objects
associated with the keyword far away from the designated range by a predetermined
threshold or more. Here, the predetermined threshold may be determined based on
the distance depending on the conceptual continuity of the keyword. The graph
displaying unit 25 may not display the object classified into the keyword in the position
far away from the designated range by the predetermined threshold or more.

Accordingly, it is possible to display the object desired by the user through the re-
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retrieving in the object classifying table.

The foregoing description of the exemplary embodiments of the present
invention has been provided for the purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the precise forms disclosed.
Obviously, many modifications and variations will be apparent to practitioners skilled
in the art. The embodiments were chosen and described in order to best explain the
principles of the invention and its practical applications, thereby enabling others
skilled in the art to understand the invention for various embodiments and with the
various modifications as are suited to the particular use contemplated. It is intended
that the scope of the invention be defined by the following claims and their

equivalents.
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What is claimed is:

1. An object classification device comprising:

a keyword determining unit that determines keywords for one or plural objects;

a keyword ordering unit that orders the plural determined keywords based on a
conceptual hierarchical structure which is a structure that hierarchically represents
concept of words; and

a classifying unit that classifies the objects so as to be associated with the
ordered keywords, wherein

the keyword ordering unit orders the keywords in the respective hierarchies in
order from a highest hierarchy of the conceptual hierarchical structure in which the
plural words are arranged, based on the conceptual hierarchical structure in which a
group of words associated with each word, as a subordinate concept of the word, is
rearranged based on a relevance of the group of words to a word arranged in a

hierarchy which is higher than the hierarchy of the group of words.

2. The object classification device according to claim 1,
wherein the keyword ordering unit orders the keywords in the respective
hierarchies in order from a highest hierarchy of the conceptual hierarchical structure

in which the plural words are arranged, based on the conceptual hierarchical structure in which a
group of words associated with each word, as a subordinate concept of the word, is rearranged based
on a relevance of the group of words to plural words arranged in a hierarchy which is one higher than
the hierarchy of the group of words.

3. The object classification device according to claim 2,
wherein the keyword ordering unit orders the plural keywords so as to
correspond to the arrangement order of the plural keywords in the rearranged

conceptual hierarchical structure.

4. The object classification device according to any one of claims 1 to 3,
wherein the keyword determining unit determines a candidate keyword having
a highest appearance frequency, as the keyword, among plural candidate keywords

which are candidates of the keywords for the one or plural objects.
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5. The object classification device according to claim 2,

wherein the keyword determining unit determines a candidate keyword closest
to an average position, as the keyword, among plural candidate words which are
candidates of the keywords for the one or plural objects, in the conceptual hierarchical
structure rearranged based on positions and appearance frequencies of the
respective candidate keywords in the conceptual hierarchical structure in which the

plural candidate keywords are rearranged.

6. The object classification device according to claim 2,

wherein the keyword determining unit determines a word indicating a common
superordinate concept of plural candidate keywords, as the keyword, in the
rearranged conceptual hierarchical structure, among the plural candidate keywords

which are candidates of the keywords for the one or plural objects.

7. The object classification device according to any one of claims 1 to 6, further comprising:
a table displaying unit that displays a two-dimensional table in which the
ordered keywords are arranged in one of row and column of a matrix and the objects

classified so as to be associated with the keywords are arranged in elements, on a display unit.

8. The object classification device according to claim 7, further comprising:

a range designating unit that designates a range including one or more objects
in the two-dimensional table in response to an operation of a user,

wherein the classifying unit classifies objects similar to an object included in the
range into any of the keywords, and

the table displaying unit displays the two-dimensional table in which the object

included in the range and similar objects similar to the object included in the range are arranged in
elements, on the display unit.

9. The object classification device according to claim 8,
wherein the classifying unit does not classify the similar objects when the
keywords into which the similar objects are classified are far away from the range by

a threshold or more.
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10. The object classification device according to any one of claims 7 to 9,
wherein in the two-dimensional table, contexts of the object are arranged in the
order based on the rearranged conceptual hierarchical structure in the other of row

and column of the matrix.

11. A program causing a computer to function as:

a keyword determining unit that determines keywords for one or plural objects;

a keyword ordering unit that orders the plural determined keywords based on a
conceptual hierarchical structure which is a structure that hierarchically represents
concept of words; and

a classifying unit that classifies the objects so as to be associated with the
ordered keywords, wherein

the keyword ordering unit orders the keywords in the respective hierarchies in
order from a highest hierarchy of the conceptual hierarchical structure in which the
plural words are arranged, based on the conceptual hierarchical structure in which a
group of words associated with each word, as a subordinate concept of the word, is
rearranged based on a relevance of the group of words to a word arranged in a

hierarchy which is higher than the hierarchy of the group of words.



