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(57) ABSTRACT 

Character data of a Word or phrase in a document is 
designated. Desired data is retrieved from a predetermined 
database on the basis of the designated character data. One 
sentence including at least the designated character data is 
cut out and subjected to sentence analysis. On the basis of 
a sentence analysis result, speci?c data is selected from the 
retrieval result acquired from the database. In addition, 
character data of a Word or phrase in a document is desig 
nated. One sentence including at least the designated char 
acter data is cut out and subjected to sentence analysis to 
extract a keyword. A retrieval condition is prepared on the 
basis of the extracted keyword, and desired data is retrieved 
from a predetermined database on the basis of the retrieved 
conditional expression. 
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search ((headwordIJurassic World) (propertiesidi rector) 
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INFORMATION RETRIEVAL APPARATUS AND 
INFORMATION RETRIEVAL METHOD 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an information 
retrieval apparatus Wherein a given Word or phrase is 
designated in an electronic-format document (hereinafter 
referred to as simply “document”), novel and high-level 
information retrieval is performed from database on the 
basis of the designated content, thus providing the user With 
useful information. 

[0002] With recent development in miniaturiZation of 
computers and prevalence of Internet, formation and inspec 
tion of documents have been done electronically With rapid 
progress. In addition, softWare for enabling users to reWrite 
or polish sentences or consult dictionaries on computers 
have already been put to practical use. 

[0003] For eXample, the folloWing service is available to 
the user Who prepares documents or inspect documents by 
using dictionary retrieval softWare including a dictionary 
database stored in CD-ROM, etc. 

[0004] If the user provides a character sequence of a given 
Word or phrase to the dictionary retrieval softWare as a 
retrieval character sequence, data retrieval is effected from 
the dictionary database stored in the CD-ROM, etc. and 
detailed information relating to the designated Word or 
phrase can be obtained. 

[0005] In the prior-art information retrieval using the 
dictionary retrieval softWare, etc., the retrieval result is 
presented to the user after the retrieval from the dictionary 
database is completed. All retrieval result including infor 
mation, Which is not needed by the user in vieW of the 
contents of the currently processed document, is presented 
to the user as it is. 

[0006] Consequently, the user has to manually search the 
great deal of retrieval result in order to acquire his/her 
desired information. This is very inconvenient to the user. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The present invention has been made in consider 
ation of the above circumstances, and its object is to provide 
an information retrieval apparatus Wherein if a number of 
retrieval results are acquired by searching a database, the 
user can quickly obtain a proper retrieval result and is not 
required to choose his/her desired information from the 
retrieval results, and thus a Work load on the user can be 
reduced. 

[0008] According to the present invention, there is pro 
vided an information retrieval apparatus comprising: input 
means for inputting a document; designation means for 
designating a desired character sequence in the document 
input by the input means; retrieval means for searching a 
database on the basis of the character sequence designated 
by the designation means and acquiring a plurality of 
retrieval results; sentence cutting-out means for cutting out 
a sentence associated With the character sequence designated 
by the designation means, from the document input by the 
input means; sentence analysis means for analyZing the 
sentence cut out by the sentence cutting-out means; keyWord 
generating means for generating a keyWord from a sentence 
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analysis result acquired by the sentence analysis means; 
calculation means for calculating an evaluation value of 
each of the retrieval results obtained by the retrieval means, 
With use of the keyWord generated by the keyWord gener 
ating means; and selection means for selecting a predeter 
mined one of the retrieval results on the basis of the 
evaluation values calculated by the calculation means. 

[0009] The retrieval results are not presented as they are. 
Only a retrieval result Which is considered to be sought by 
the user is selected and presented. Alternatively, if all 
retrieval results are to be presented, they are presented in 
such a manner that a retrieval result Which is considered to 
be sought by the user may be recogniZed by the user. 
Accordingly, the user can acquire his/her desired informa 
tion With high efficiency. In other Words, the information 
desired by the user is presented Without the user sifting 
retrieval results by him/herself. Therefore, the understanding 
of the sentences is facilitated, and the load on the user can 
be reduced, as compared to the prior art. 

[0010] Additional objects and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realiZed and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0011] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently preferred embodiments of the invention, and 
together With the general description given above and the 
detailed description of the preferred embodiments given 
beloW, serve to eXplain the principles of the invention. 

[0012] FIG. 1 is a block diagram shoWing a schematic 
structure of an information retrieval apparatus according to 
an embodiment of the present invention; 

[0013] FIG. 2 shoWs an eXample of a display image of a 
document; 
[0014] FIG. 3 shoWs an eXample of a morphological 
analysis result of a sentence to be analyZed; 

[0015] FIG. 4 shoWs an eXample of a retrieval result of a 
dictionary of the English language; 

[0016] FIG. 5 is a block diagram shoWing a structure of a 
retrieval control unit; 

[0017] FIG. 6 is a flow chart shoWing an eXample of a 
procedure of a keyWord extraction process utiliZing a mor 
phological analysis result; 

[0018] FIG. 7 is a flow chart shoWing an eXample of a 
process for selecting display information; 

[0019] FIG. 8 shoWs an eXample of a keyWord number 
table (in the initial state); 

[0020] FIG. 9 shoWs an eXample of a keyWord number 
table (in the ?nal state); 

[0021] FIG. 10 shoWs an eXample of a display image of 
the retrieval result; 
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[0022] FIG. 11 shows another example of the display 
image of the retrieval result; 

[0023] FIG. 12 shoWs another example of the display 
image of the retrieval result; 

[0024] FIG. 13 shoWs another example of the display 
image of the retrieval result; 

[0025] FIG. 14 shoWs an example of a parsing result of a 
sentence to be analyZed; 

[0026] FIG. 15 is a How chart shoWing an example of a 
procedure of a keyWord extraction process utiliZing a pars 
ing result; 

[0027] FIG. 16 shoWs an example of a display image of 
the document; 

[0028] FIG. 17 shoWs an example of a parsing result of a 
sentence to be analyZed; 

[0029] FIG. 18 is a block diagram shoWing a structure of 
a retrieval control unit; 

[0030] FIG. 19 is a How chart shoWing an example of a 
procedure of a keyWord extraction process utiliZing a mor 
phological analysis result; 

[0031] FIG. 20 shoWs an example of a retrieval condition; 

[0032] FIG. 21 shoWs an example of a cinema dictionary 
retrieval result; 

[0033] FIG. 22 shoWs an example of a display image of a 
retrieval result; 

[0034] FIG. 23 shoWs an example of a parsing result of a 
sentence to be analyZed; 

[0035] FIG. 24 is a How chart illustrating an example of 
a procedure of a keyWord extraction process utiliZing a 
parsing result; 

[0036] FIG. 25 is a block diagram shoWing a structure of 
a retrieval control unit; 

[0037] FIG. 26 shoWs an example of thesaurus data; 

[0038] FIG. 27 is a How chart illustrating an example of 
a process procedure for selecting display information; 

[0039] FIG. 28 shoWs an example of a keyWord number 
table (in the ?nal state); 

[0040] FIG. 29 shoWs an example of a display image of a 
retrieval result; 

[0041] FIG. 30 shoWs an example of a display image of a 
pop-up menu; 

[0042] FIG. 31 shoWs another example of a display image 
of the retrieval result; and 

[0043] FIG. 32 shoWs still another example of a display 
image of the retrieval result. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0044] Embodiments of an information retrieval apparatus 
according to the present invention Will noW be described 
With reference to the accompanying draWings. 
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[0045] (First Embodiment) 
[0046] FIG. 1 is a block diagram shoWing a schematic 
structure of an information retrieval apparatus according to 
a ?rst embodiment of the invention. The information 
retrieval apparatus, as shoWn in FIG. 1, comprises an input 
unit 101, a retrieval control unit 102, a sentence analysis unit 
103, a database retrieval unit 104, an analysis knoWledge 
105, a database 106 and an output unit 107. 

[0047] The input unit 101 constitutes input means for 
inputting a document. Speci?cally, the input unit 101 com 
prises one or more of, eg a keyboard (key input), a 
recording medium drive unit (data read from a recording 
medium such as a magnetic disk, a magnetic tape or an 
optical disk), an OCR (optical character reader), and a 
netWork connector unit (data acquisition by netWork com 
munication). When the OCR is used, a function of character 
recogniZing a read character image to generate a code 
sequence is used. 

[0048] In addition, the input unit 101 constitutes instruc 
tion means With Which the user instructs a Word or phrase to 
be retrieved in an input document or instructs selection of 
retrieved display information. 

[0049] Akeyboard or a mouse, for example, is used for the 
user to input instructions. 

[0050] The document data input from the input unit 101 is 
temporarily stored in a memory (not shoWn) in the retrieval 
control unit 102. Then, if retrieval of given character data 
(Word or phrase) in the displayed document is instructed 
through the input unit 101, a predetermined portion of the 
document data (eg one sentence including the character 
data, the retrieval of Which Was instructed, or tWo or more 
sentences including this sentence) is delivered to the sen 
tence analysis unit 103. 

[0051] The character data, the retrieval of Which Was 
instructed by the input unit 101, is input to the database 
retrieval unit 104 through the retrieval control unit 102. 

[0052] Under the control of the retrieval control unit 102, 
the sentence analysis unit 103 receives the character data 
from the retrieval control unit 102, performs sentence analy 
sis With use of the analysis knoWledge 105, and outputs an 
analysis result. The method of sentence analysis may be a 
general one, for example, morphological analysis, parsing, 
or semantic analysis. 

[0053] Under the control of the retrieval control unit 102, 
the database retrieval unit 104 receives the character data 
from the retrieval control unit 102, searches the database 106 
and outputs a retrieval result. 

[0054] The retrieval control unit 102 utiliZes the sentence 
analysis result by the sentence analysis unit 103 and the 
retrieval result of the database 106 by the database retrieval 
unit 104, and selects the data sought by the user and delivers 
it to the output unit 107. 

[0055] The output unit 107 is a means for presenting the 
input document or retrieval result to the user. The output unit 
107, for example, comprises either or both of an optical 
display and a printer. 

[0056] The operation of the ?rst embodiment With the 
above structure Will noW be described. 
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[0057] Suppose that a document has already been input 
and displayed. The user designates through the input unit 
101 a given character sequence (hereinafter “retrieval char 
acter sequence”) in the document, on Which the user Wishes 
to have detailed information. 

[0058] For example, FIG. 2 shoWs a display screen dis 
playing a document“ . . . He is a director of this movie . . . ” 

Suppose that the user has designated the character sequence 
“director” on this screen by dragging this sequence, using 
the input unit 101 such as a mouse. 

[0059] The retrieval control unit 102 cuts out one sentence 
including the retrieval character sequence designated by the 
user With use of position data, etc., and delivers it to the 
sentence analysis unit 103. In addition, the retrieval control 
unit 102 sends the retrieval character sequence to the data 
base retrieval unit 104. 

[0060] In the example in FIG. 2, one sentence including 
the retrieval character sequence “director”, i.e. “He is a 
director of this movie.”, is cut out and sent to the sentence 
analysis unit 103. In addition, the retrieval character 
sequence “director” is sent to the database retrieval unit 104. 

[0061] The sentence analysis unit 103 performs an analy 
sis process on the sentence delivered from the retrieval 
control unit 102 by making use of the analysis knoWledge 
105 and delivers the analysis result to the retrieval control 
unit 102. The analysis process in this context refers to one 
or more of morphological analysis, parsing and semantic 
analysis. Adescription Will noW be given of a case Where the 
sentence analysis unit 103 performs the analysis process 
based on the morphological analysis. FIG. 3 shoWs an 
example of an analysis result of the morphological analysis 
performed on the sentence “He is a director of this movie.” 

[0062] The database retrieval unit 104 retrieves desired 
data from the database 106 on the basis of the retrieval 
character sequence “director” input from the retrieval con 
trol unit 102, and delivers it to the retrieval control unit 102. 

[0063] Suppose that the database 106 is a dictionary of the 
English language as shoWn in FIG. 4. Using the retrieval 
character sequence “director” delivered from the retrieval 
control unit 102, the database retrieval unit 104 retrieves 
three Word meanings: 

[0064] “the head of an organiZation or government or 
college”, 

[0065] “the person in charge of supervising the artis 
tic aspects of movie or play”, and 

[0066] “a member of a governing board to Whom the 
overall direction of a company is left”. 

[0067] In FIG. 4 the portion interposed betWeen “<” and 
“>” is a tag. 

[0068] The portion betWeen “<headWord>” and “<\head 
Word>” is a headWord in the dictionary. The headWord in 
this example is “director”. 

[0069] Information on a part of speech folloWs the head 
Word. The part of speech in this example is “noun”. 
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[0070] FolloWing the above, the Word meanings of the 
headWord are described. There are three Word meanings: 

[0071] <Wordmeaning1>, 
<Wordmeaning3>. 

<Wordmeaning2>and 

[0072] In this embodiment, the processing by the sentence 
analysis unit 103 and the processing by the database 
retrieval unit 104 may be executed in parallel, or one of them 
may be ?rst executed. 

[0073] A retrieval result from the sentence analysis unit 
103 and a retrieval result from the database retrieval unit 104 
are returned to the retrieval control unit 102 and the content 
to be displayed to the user is selected. 

[0074] FIG. 5 shoWs an example of the structure of the 
retrieval control unit 102 in the ?rst embodiment. As is 
shoWn in FIG. 5, the retrieval control unit 102 comprises a 
control memory 601, a keyWord extractor 602 and a display 
content selector 603. 

[0075] The control memory 601 is associated With a 
general control for retrieval, and speci?cally stores a docu 
ment input from the input unit 101, sends a retrieval instruc 
tion from the user to the database retrieval unit 104, and 
delivers a cut-out sentence to the sentence analysis unit 103. 

[0076] The keyWord extractor 602 extracts from the analy 
sis result delivered from the sentence analysis unit 103 a 
keyWord effective for selecting the display content, prepares 
a keyWord list and sends it to the control memory 601. The 
control memory 601 delivers to the display content selector 
603 the keyWord list and the retrieval result (see FIG. 4) 
from the database retrieval unit 104. 

[0077] FIG. 6 shoWs an example of the procedure of the 
keyWord list preparing process in the keyWord extractor 602. 

[0078] At ?rst, a variable n is set at 1 (step S702). This 
value is a variable representing a distance from the retrieval 
character sequence (“director” in FIG. 3). The distance in 
this context is the number of Words as counted from the 
retrieval character sequence. 

[0079] As regards the morphological analysis result, it is 
determined Whether the analyZed Words can be used as 
keyWord on a Word-by-Word basis (steps S703 and S704). 
The keyWord in this context refers to a Word for sifting 
retrieval results. The keyWord is a Word Which is extracted 
on the basis of the designated retrieval character sequence, 
While using, as a key, information on a part of speech such 
as a noun or a proper noun, or a ?eld information such as a 

computer-?eld term or a economics-?eld term. In this 
example, the key for keyWord extraction is “noun”. The 
keyWord is stored on a keyWord list (step S705). 

[0080] It is determined Whether the variable n exceeds a 
scope (step S706). The scope in this context is a value 
representing the limit number of Words for keyWord extrac 
tion, as counted from the retrieval character sequence. For 
example, if the scope is 5, the keyWord extraction is per 
formed in a scope covering ?ve Words before and ?ve Words 
after the designated retrieval character sequence. 

[0081] For example, in this embodiment, the scope is set 
at 3. If the number of Words does not exceed the scope, n is 
incremented by 1 (step S707) and the keyWord retrieval is 
performed once again. If the number of Words exceeds the 
scope, the search for all Words Within the scope is completed 




















