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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, Specific 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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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. 
0.003 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 

Jan. 3, 2002 

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 Specification, 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 final 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, 
0.025 FIG. 14 shows an example of a parsing result of a 
Sentence to be analyzed; 
0.026 FIG. 15 is a flow chart showing an example of a 
procedure of a keyword extraction process utilizing a parS 
ing result, 
0.027 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 flow chart showing an example of a 
procedure of a keyword extraction proceSS utilizing a mor 
phological analysis result; 

0.031 FIG. 20 shows an example of a retrieval condition; 
0.032 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; 
0.035 FIG. 24 is a flow chart illustrating an example of 
a procedure of a keyword extraction proceSS utilizing a 
parsing result, 
0.036 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 flow 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 final 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, 

0.042 FIG. 31 shows another example of a display image 
of the retrieval result; and 

0.043 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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0.045 (First Embodiment) 
0046 FIG. 1 is a block diagram showing a schematic 
Structure of an information retrieval apparatus according to 
a first 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. Specifically, the input unit 101 com 
prises one or more of, e.g. 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. A keyboard 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 (e.g. 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. 

0.052 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 first 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. 

0.058 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. A description 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. 

0.063 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 “Z” and 
> IS a tag. 

0068. The portion between “zheadwords” and “Z\head 
wordd’’ 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 <wordmeaningld, 
<wordmeaning>. 

<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 first 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 first 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 Specifically 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. 

0.077 FIG. 6 shows an example of the procedure of the 
keyword list preparing proceSS in the keyword extractor 602. 
0078. At first, 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 field information Such as a 
computer-field term or a economics-field 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 five words before and five 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 
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and the process is finished (step S708). The processing result 
or the keyword list is delivered to the display content 
selector 603. If no keyword is extracted, a keyword list 
showing no keyword is delivered to the display content 
Selector 603. 

0082) According to the above process, for example, if the 
morphological analysis result shown in FIG. 3 is input, the 
noun "movie' is extracted as keyword and registered on the 
keyword list, and the keyword list is delivered to the display 
content selector 603. 

0.083. The display content selector 603 receives the key 
word list delivered from the keyword extractor 602 and the 
retrieval result from the database retrieval unit 104, and 
calculates an evaluation point for the retrieval results in 
order to select the display content. The retrieval result with 
the highest evaluation point is delivered to the output unit 
107. 

0084 FIG. 7 shows an example of the procedure of the 
display content Selection process. In this example, the num 
ber of occurrence of keyword is counted on the basis of the 
word meanings. The word meaning with the highest evalu 
ation point is displayed to the user. 
0085 Suppose that the display content selector 603 has 
received the retrieval result shown in FIG. 4 and the 
keyword list “movie” from the control memory 601. 
0.086 At first a keyword number table is initialized (step 
S902). The keyword number table is a table for storing the 
number of occurrence of keyword in the word meaning data 
of the retrieval results. The keyword number table has rows, 
the number of which is equal to the number of word meaning 
data items. 

0087. When the retrieval results shown in FIG. 4 have 
been received, the retrieval results include three word mean 
ing data items. Thus, as shown in FIG. 3, the number of 
rows in the keyword number table is three in accordance 
with the number of word meanings. 
0088. Then, a variable n is set at 1 (step S903). This value 
represents an entry number of word meaning data. 
0089. The contents of the word meaning data are exam 
ined as to whether the keyword on the keyword list is 
included (steps S904 and S905). If the keyword is included, 
the number of occurrence of keyword is counted and the 
count value is put in the row of the keyword number table 
associated with the word meaning data (step S906). 
0090. It is then determined whether the next word mean 
ing data is present in the keyword number table (step S907). 
If it is present, n is incremented by 1 (step S908) and a 
keyword Search in the word meaning data is performed once 
again. If there is no word meaning data, the process is 
finished (step S909). 
0.091 Since the keyword “movie” is not present in the 

first word meaning data, value 0 is put in the first row of the 
keyword number table, as shown in FIG. 9. 
0092. Since the word “movie” occurs once in the second 
word meaning data, value 1 is put in the Second row of the 
keyword number table (step S906). 
0.093 Similarly, the number of occurrence of keyword is 
counted for each word meaning data item. In this example, 
the Second word meaning data with the highest number of 
occurrence is Selected. 
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0094. In other words, the word meaning data with the 
highest number of occurrence of keywords is Selected on the 
basis of the keyword number table. This word meaning data 
is sent to the output unit 107 and displayed as a dictionary 
retrieval result. 

0.095 The output unit 107 shows the dictionary retrieval 
result, for example, as shown in FIG. 10. 
0096. In the display mode shown in FIG. 10, only data 
most associated with the retrieval character Sequence is 
displayed. However, other display modes may be adopted. 
For example, if a popped-up display Screen is clicked by 
means of a mouse, etc., the other word meaning data items 
(e.g. first and third word meaning data items in FIG. 4) may 
be displayed as Secondary candidates. In this case, it is 
preferable to determined the order of priority of candidates 
in accordance with the number of occurrence of keyword or 
the order of increase/decrease of entry numbers. 
0097 FIG. 11 shows an example of a display image in a 
case where the user instructed display of the next candidate. 
The next candidate shown in FIG. 11 is determined in Such 
an order of priority that the candidate with a lowest entry 
number first displayed. 

0098. As is shown in FIG. 12, all retrieval results may be 
rearranged and displayed, instead of Selecting one of 
retrieval results. As a matter of course, the rearrangement in 
this case is based on the number of occurrence of keyword. 
0099. In this embodiment, the scope is set on the basis of 
the number of words as counted from the retrieval word, and 
this Scope is employed as a keyword Search Scope. However, 
the Scope may be freely chosen, for example, on the basis of 
a Summary representing the same content, the beginning of 
a passage, or a cut-out Sentence. If no keyword is present in 
a cut-out Sentence, the Scope may be reset at a Sentence 
before or after the cut-out Sentence. In this manner, the 
keyword Search method may be properly modified. 

0100. The database 106 may be a desired one. For 
example, if the database 106 is a thesaurus, a Synonym of 
“director” may be chosen and displayed, as shown in FIG. 
13. 

0101 AS has been described above, according to the first 
embodiment, 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. 

0102) (Second Embodiment) 
0103) A second embodiment of the information retrieval 
apparatus of the invention will now be described. 
0104. In the first embodiment the morphological analysis 
is adopted as analysis method in the Sentence analysis unit 
103. In the Second embodiment, parsing is adopted as the 
analysis method. 
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0105 The information retrieval apparatus of the second 
embodiment will now be described mainly with respect to 
points differing from the first embodiment. 
0106 The processing associated with the input of 
retrieval instruction by the user and the processing by the 
database retrieval unit 104 are common to those in the first 
embodiment. 

0107 FIG. 14 shows an example of an analysis result by 
the Sentence analysis unit 103 to which the parsing is 
applied. Specifically, the keyword extractor 602 of the 
retrieval control unit 102 in the information retrieval appa 
ratus of the Second embodiment executes the parsing proceSS 
and outputs, as an analysis result, data representing a con 
cept dependency structure as shown in FIG. 14. 
0108 FIG. 15 shows an example of the process proce 
dure of the keyword extractor 602 in the retrieval control 
unit 102 in a case where the parsing result is utilized. 
0109) At first a variable n is set at 1 (step S802). This 
variable in represents a distance from a node of a retrieval 
character Sequence. The distance in this context is a value 
indicating the number of actions following links as counted 
from the node of the retrieval character sequence. In FIG. 
14, a node “movie' or “is” is distant from a node “director” 
by one link. A node "He' is distant from the node “director” 
by two links. 
0110 AS regards the parsing result, it is determined 
whether the analyzed words can be used as keyword on a 
word-by-word basis (steps S803 and S804). 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 field information Such as a computer-field 
term or a economics-field term. In this example, the key for 
keyword extraction is “noun”. The keyword is stored on a 
keyword list (step S805). 
0111. It is determined whether the variable n exceeds a 
scope (step S806). The scope in this context is a value 
representing how far a node to be used for key word is 
distant from the node of the retrieval character Sequence. For 
example, if the Scope is 5, the keyword extraction is per 
formed in a Scope covering nodes which are distant from the 
node of the retrieval character Sequence by value 5. In this 
embodiment, the Scope is Set at 2. If the number of linkS does 
not exceed the scope, n is incremented by 1 (step S807) 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 and the proceSS is finished. The 
processing result or the keyword list is delivered to the 
display content selector 603. If no keyword is extracted, a 
keyword list Showing no keyword is delivered to the display 
content selector 603. 

0112 According to the above process, for example, if the 
parsing result shown in FIG. 14 is input, the word “movie’ 
is extracted as keyword and registered on the keyword list, 
and the keyword list is delivered to the display content 
Selector 603. 

0113 Subsequently, as in the first embodiment, the dis 
play content selector 603 selects data to be presented, on the 
basis of the keyword list delivered from the keyword extrac 
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tor 602 and the retrieval result from the database retrieval 
unit 104, and a dictionary retrieval result is displayed by the 
output unit 107, for example, as shown in FIG. 10. 
0114. In the first embodiment the morphological analysis 
is adopted as Sentence analysis method, while in the Second 
embodiment the parsing is adopted. The present invention, 
however, is not limited to these analysis methods. For 
example, Sentence analysis may be performed on the basis 
of simple keyword retrieval. Although the dictionary of the 
English language is used as a database in the above embodi 
ments, a borrowed-word dictionary, a new-word dictionary 
or an English-Japanese dictionary, for example, may be 
Substituted. 

0115 (Third Embodiment) 
0116. A third embodiment of the information retrieval 
apparatus according to the invention will now be described. 

0117. In the first and second embodiments, a plurality of 
retrieval results are acquired by Searching the database 106 
on the basis of the designated word or phrase, and a proper 
one of the retrieval results is Selected by using a keyword 
extracted from the Sentence analysis result. 

0118. In the information retrieval apparatus of the third 
embodiment, a retrieval condition is generated on the basis 
of the keyword (primary retrieval condition) extracted from 
the Sentence analysis result and the designated word or 
phrase (Secondary retrieval condition). Using the retrieval 
condition, the database 106 is searched. In this respect, the 
processing in the retrieval control unit 102 in the third 
embodiment differs from that in the first embodiment. The 
other processing, however, is Substantially the same as in the 
first embodiment. 

0119) The information retrieval apparatus of the third 
embodiment will now be described mainly with respect to 
points differing from the first embodiment. 

0120) The schematic structure of the information 
retrieval apparatus of this embodiment is the same as that of 
the first embodiment. Specifically, as shown in FIG. 1, the 
information retrieval apparatus, as shown in FIG. 1, com 
prises 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. 

0121 The document data input from the input unit 101 is 
temporarily Stored in a memory (not shown) in the retrieval 
control unit 102. 

0122) 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 (e.g. 
one Sentence including the character data, the retrieval of 
which was instructed, or two or more Sentences including 
this sentence) is delivered to the sentence analysis unit 103. 
0123. 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. 
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0.124. The retrieval control unit 102 prepares a retrieval 
condition for acquiring data Sought by the user by making 
use of the character data, retrieval of which was instructed 
from the input unit 101, and the Sentence analysis result 
delivered from the sentence analysis unit 103. The retrieval 
control unit 102 delivers the prepared retrieval condition to 
the database retrieval unit 104 and instructs the retrieval. 

0125 Under the control of the retrieval control unit 102, 
the database retrieval unit 104 receives the retrieval condi 
tion from the retrieval control unit 102, Searches the data 
base 106 and outputs a retrieval result. 

0.126 The retrieval control unit 102 delivers to the output 
unit 107 the retrieval result of the database 106 by the 
database retrieval unit 104. 

0127. The operation of the third embodiment will now be 
described in detail with reference to a specific example. 

0128 Suppose that a document has already been input. 
The user designates through the input unit 101 a given 
character Sequence (i.e. “retrieval character Sequence”) on 
which the user SeekS detailed information. 

0129. For example, FIG. 16 shows a display screen 
displaying a document “ . . . He is a director of Jurassic 
World . . . " Suppose that the user has designated the 
character Sequence “director on this Screen by dragging this 
Sequence, using an input device Such as a mouse, and has 
instructed that detailed information on “director” is sought. 
In addition, Suppose that “Jurassic World” is a proper noun 
meaning a title of movie. 

0130. 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. 
0131. In the example in FIG. 16, one sentence including 
the retrieval character Sequence “director', i.e. "He is a 
director of Jurassic World', is cut out and sent to the 
sentence analysis unit 103. 
0132) 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. Like the first embodiment, a description will now 
be given of a case where the Sentence analysis unit 103 
performs the analysis process based on the morphological 
analysis. FIG. 17 shows an example of an analysis result of 
the morphological analysis performed on the Sentence "He 
is a director of Jurassic World”. 

0133. The retrieval control unit 102 prepares a retrieval 
condition by using the analysis result from the Sentence 
analysis unit 103 and the retrieval character Sequence, and 
Sends the retrieval condition to the database retrieval unit 
104. 

0134 FIG. 18 is a block diagram showing an example of 
the structure of the retrieval control unit 102 in this embodi 
ment. AS is shown in FIG. 18, the retrieval control unit 102 
comprises a control memory 2501 and a retrieval condition 
generator 2502. 
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0135) The control memory 2501 is associated with a 
general control for retrieval, and Specifically Stores a docu 
ment input from the input unit 101, receives a retrieval 
instruction from the user, cuts out one Sentence and sends it 
to the sentence analysis unit 103, and delivers a retrieval 
result of the database to the output unit 107. 
0.136 The retrieval condition generator 2502 extracts a 
keyword effective for searching the dictionary from the 
analysis result of the Sentence analysis unit 103, prepares a 
retrieval condition and sends it to the database retrieval unit 
104. 

0137 FIG. 19 shows an example of the procedure for 
preparing the retrieval condition by the retrieval condition 
generator 2502. 
0138 At first, a variable n is set at 1 (step S2602). A word 
distant from the retrieval character Sequence (“director” in 
FIG. 17) by n-words (i.e. distance) is extracted (step 
S2603). 
0.139. 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 S2604). 
0140. 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 field informa 
tion Such as a computer-field term or a economics-field term. 
In this example, the key for keyword extraction is "proper 
noun”. The keyword is stored on a keyword list (step 
S2605). 
0.141. It is determined whether the variable n exceeds a 
scope (step S2606). The scope in this context is a value 
representing the number of words for keyword extraction, as 
counted from the retrieval character Sequence. For example, 
if the Scope is 5, the keyword extraction is performed in a 
scope covering five words before and five words after the 
retrieval character Sequence. 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 S2607) and the keyword retrieval 
is performed once again. If the number of words exceeds the 
Scope, the retrieval condition is generated on the basis of the 
keyword list and the retrieval character Sequence (Step 
S2608), and the process is finished (step S2609). The 
retrieval condition is delivered to the database retrieval unit 
104. The method of preparing the retrieval condition on the 
basis of the keyword list and retrieval character Sequence 
may be a conventional one. 
0142. According to the above process, for example, if the 
morphological analysis result shown in FIG. 17 is input, the 
word “Jurassic World” is extracted as keyword, and the 
retrieval condition for retrieving the retrieval character 
sequence “director” and “director of Jurassic World” is 
prepared, as shown in FIG. 20. 
0143. The database retrieval unit 104 retrieves desired 
data from the database by using the retrieval condition 
delivered from the retrieval control unit 102, and delivers it 
to the retrieval control unit 102. 

0144 Suppose that the database 106 is a cinema dictio 
nary as shown in FIG. 21. Information on “Jurassic World” 
is retrieved according to the retrieval condition, shown in 
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FIG. 20, delivered from the retrieval control unit 102. Since 
“director” is requested as properties in the conditional 
expression, a character sequence “Steve-OOOOO" is 
retrieved. 

0145 AS regards the data in FIG. 21, portions in “C >” 
are tags. For example, the portion between "headword” and 
“\headword” is a headword in the dictionary. In this 
example, the headword in the dictionary is “Jurassic World”. 
Following this, the year of publication associated with the 
headword appears. In this example, it is indicated that 
“Jurassic World” was published in 1993. Then, the producer 
and direction associated with the headword are described. 
An explanation of the described contents may be omitted. 
For example, “Steve-OOOOO" denotes the name of a 
perSon. 

0146 The retrieved character sequence is sent to the 
output unit 107 via the retrieval control unit 102, and a 
dictionary retrieval result is displayed. For example, as 
shown in FIG. 22, an output device of the output unit 107 
displays the dictionary retrieval result to the user. 

0147 In the above-described embodiment, the retrieval 
condition is prepared on the basis of the keyword list and 
retrieval character Sequence, the database is Searched 
according to the retrieval condition, and the acquired 
retrieval result is presented. Instead of this, however, it is 
possible that the retrieval condition is prepared on the basis 
of the keyword list, the database is Searched according to 
this retrieval condition, and one of acquired retrieval results, 
which corresponds to the retrieval character sequence, is 
Selectively presented. 

0148 (Fourth Embodiment) 
0149. A fourth embodiment of the information retrieval 
apparatus according to the invention will now be described. 
0150. In the third embodiment the morphological analy 
sis is adopted as analysis method in the Sentence analysis 
unit 103. In the fourth embodiment, parsing is adopted as the 
analysis method. 

0151. The information retrieval apparatus of the fourth 
embodiment will now be described mainly with respect to 
points differing from the third embodiment. 
0152) If a retrieval instruction is input by the user, one 
Sentence including the retrieval character Sequence “direc 
tor', i.e. “He is a director of Jurassic World', is cut out and 
sent to the sentence analysis unit 103, as in the first embodi 
ment. 

0153 FIG.23 shows an example of the analysis result by 
the sentence analysis unit 103 to which the parsing method 
is applied. Specifically, the retrieval condition generator 
2502 of the retrieval control unit 102 in the information 
retrieval apparatus of the fourth embodiment executes the 
parsing proceSS and outputs, as an analysis result, data 
representing a concept dependency Structure as shown in 
FIG. 23. 

0154) At first a variable n is set at 1 (step S2702). 
O155 The value n indicating the number of links as 
counted from the retrieval character Sequence is extracted 
(step S2703). The value n represents the distance from the 
node of the retrieval character Sequence. Specifically, in 
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FIG. 23, the distance of node “Jurassic World” or “is' from 
node “director” is 1, and the distance of node "He' from 
node “director” is 2. 

0156 AS regards the parsing result, it is determined 
whether the analyzed words can be used as keyword on a 
word-by-word basis (step S2704). 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 field information Such as a computer-field 
term or a economics-field term. In this example, the key for 
keyword extraction is “proper noun”. The keyword is stored 
on a keyword list (step S2705). 
O157. It is determined whether the variable n exceeds a 
scope (step S2706). The scope in this context is a value 
representing how far a node to be used for key word is 
distant from the node of the retrieval character Sequence. For 
example, if the Scope is assumed to be 5, the keyword 
extraction is performed in a Scope covering nodes which 
have the distance of 5 or less from the node of the retrieval 
character Sequence. In this embodiment, the Scope is Set at 
2. If the number of linkS does not exceed the Scope, n is 
incremented by 1 (step S2707) 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 com 
pleted. Thus, the retrieval condition is generated on the basis 
of the keyword list and the retrieval character Sequence (Step 
S2708), and the process is finished (step S2709). The 
retrieval condition is delivered to the database retrieval unit 
104. The method of preparing the retrieval condition on the 
basis of the keyword list and retrieval character Sequence 
may be a conventional one. 
0158 According to the above process, for example, if the 
morphological analysis result shown in FIG. 23 is input, the 
word “Jurassic World” is extracted as keyword, and the 
retrieval condition for retrieving the retrieval character 
sequence “director” and “a director of Jurassic World” is 
prepared, as shown in FIG. 20. 
0159. Subsequently, as in the third embodiment, the 
database retrieval unit 104 retrieves desired data from the 
database by using the retrieval condition. An output device 
of the output unit 107 displays the dictionary retrieval result 
to the user, for example, as shown in FIG. 22. 
0160 The present invention is not limited to the third an 
fourth embodiments. Although the morphological analysis 
and parsing are adopted as Sentence analysis method, a 
keyword may be simply retrieved. The dictionary of the 
English language is used as a database in the above embodi 
ments. However, a borrowed-word dictionary, a new-word 
dictionary or an English-Japanese dictionary, for example, 
may be substituted. 

0.161 In the first to fourth embodiments, one sentence 
including the retrieval character Sequence designated by the 
user is cut out for Sentence analysis for keyword extraction. 
Other methods may be adopted for cutting out a Sentence 
Subjected to Sentence analysis. For example, a group of 
Sentences, which include one Sentence containing the 
retrieval character Sequence designated by the user, and a 
plurality of Sentences before and after this Sentence, may be 
Cut Out. 



US 2002/0002547 A1 

0162 (Fifth Embodiment) 
0163 A fifth embodiment of the information retrieval 
apparatus according to the present invention will now be 
described. 

0164. In the first to fourth embodiments, the keyword 
acquired from the Sentence analysis result is used, as Such, 
for retrieval or selection of a retrieval result. In this embodi 
ment, one or more keywords are obtained in addition to the 
keyword acquired from the Sentence analysis result. The 
former additional keyword(s) is(are) used in place of, or 
along with, the latter keyword. 
0.165. This structural feature is applicable to any one of 
the first to fourth embodiments. In the following description, 
asSociated keywords are extracted from a keyword extracted 
from the Sentence analysis result with use of a predeter 
mined database, and at least one of the keywords is used to 
Select Specific data from the retrieval results. 
0166 The fifth embodiment will now be described 
mainly with respect points differing from the first embodi 
ment. 

0167 Suppose that the information retrieve apparatus of 
this embodiment is the same as that of the first embodiment. 
Specifically, 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. 

0168 The fifth embodiment differs from the first embodi 
ment in that the above function is added to the retrieval 
control unit 102, and both embodiments are substantially the 
Same with respect to the other points. 
0169. The fifth embodiment will now be described in 
detail with reference to a specific example. 
0170 Suppose that a document has already been input. 
The user designates through the input unit 101 a given 
character Sequence (i.e. “retrieval character Sequence”) on 
which the user SeekS detailed information. 

0171 For example, FIG. 16 shows a display screen 
displaying a document “ . . . He is a director of Jurassic 
World . . . " Suppose that the user has designated the 
character Sequence “director on this Screen by dragging this 
Sequence, using an input device Such as a mouse, and has 
instructed that detailed information on “director” is sought. 
In addition, Suppose that “Jurassic World” is a proper noun 
meaning a title of movie. 
0172 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. 
0173. In the example in FIG. 16, one sentence including 
the retrieval character Sequence “director', i.e. "He is a 
director of Jurassic World', is cut out and sent to the 
sentence analysis unit 103. 
0.174. 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 
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or more of morphological analysis, parsing and Semantic 
analysis. Like the first embodiment, a description will now 
be given of a case where the Sentence analysis unit 103 
performs the analysis proceSS based on the morphological 
analysis. FIG. 17 shows an example of an analysis result of 
the morphological analysis performed on the Sentence "He 
is a director of Jurassic World”. 

0175. 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. 

0176 Suppose that the database 106 is a dictionary of the 
English language, as in the first embodiment, and the 
retrieval results as shown in FIG. 4 have been obtained. 

0177. The analysis result from the sentence analysis unit 
103 and the retrieval results from the database retrieval unit 
104 are returned to the retrieval control unit 102 and the 
display content presented to the user is Selected. 
0178 FIG. 25 shows an example of the structure of the 
retrieval control unit 102 in this embodiment. AS is shown 
in FIG. 25, the retrieval control unit 102 comprises a control 
memory 2401, a keyword extractor 2402, a database 2403 
and a display content selector 2404. 
0179 The control memory 2401 is the same as the 
control memory in the first embodiment and is associated 
with a general control for retrieval. Specifically, the control 
memory 2401 stores a document input from the input unit 
101, sends a retrieval instruction from the user to the 
database retrieval unit 104, and delivers a cut-out Sentence 
to the sentence analysis unit 103. 
0180. The keyword extractor 2402 extracts from the 
analysis result delivered from the sentence analysis unit 103 
a keyword effective for Selecting the display content with 
reference to the database 2403, prepares a keyword list and 
sends it to the control memory 2401. 
0181 Suppose that the database 2403 used in this 
embodiment is a thesaurus database having thesaurus data 
representing generic/specific relationships of word concepts. 
FIG. 26 shows an example of thesaurus data. In FIG. 26, 
“action” is shown as a generic concept of “Jurassic World” 
and “Day hard', and “movie' is shown as a generic concept 
of “action”. The expression “Day hard” is a proper noun 
denoting a title of movie, and “action' is a common noun 
denoting a genre of movie. 
0182 FIG. 27 shows an example of the procedure for 
forming the keyword list in the keyword extractor 2402. 

0183) At first, a variable N is set at 1 (step S2902). This 
value is a variable representing a distance from the retrieval 
character sequence (“director” in FIG. 17). The distance in 
this context is the number of words as counted from the 
retrieval character Sequence. 
0.184 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 S2903 and S2904). 
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 field information Such as a 
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computer-field term or a economics-field term. In this 
example, the key for keyword extraction is “proper noun”. 
The keyword is stored on a keyword list (step S2911). 
0185. In this embodiment, if the morphological analysis 
result shown in FIG. 17 is input, the word “Jurassic World” 
is extracted as keyword when the variable N=2. 
0186 If the keyword has been extracted, a process for 
extracting words associated with the keyword is executed 
(steps S2912 to S2917). 
0187. A thesaurus is used as the database, and keyword 
candidates are extracted on the basis of a distance between 
the keyword and a specified node on the thesaurus. The 
distance on the thesaurus in this context is expressed by the 
number of links as counted from the node of the keyword. 
Specifically, in FIG. 26, a node “action” is distant from a 
node "Jurassic World” by one link, and a node “Day hard” 
or “movie” is distant from the node "Jurassic World” by two 
linkS. 

0188 At first a variable M is set at 1 (step S2912). This 
variable indicates the distance on the thesaurus from the 
node of the keyword extracted in step S2904. The words on 
the thesaurus are examined on a word-by-word basis as to 
whether they can be used as keyword (steps S2913 and 
S2914). The key to be used to find a keyword candidate with 
use of the thesaurus may be different from the key for 
finding a keyword candidate with use of the morphological 
analysis result. In this example, the key is Set to be a 
“common noun”. The word retrieved as keyword is stored 
on the keyword list (step S2915). 
0189 It is determined whether the variable M exceeds a 
scope (step S2916). The scope in this context is a value 
representing the limit number of nodes for keyword extrac 
tion, as counted from the node of the keyword to other nodes 
on the thesaurus. For example, if the Scope is 5, the keyword 
extraction is performed in a Scope covering five nodes from 
the node of the keyword on the thesaurus. 
0190. For example, in this embodiment, the scope is set 
at 2. If the number of nodes does not exceed the scope, M 
is incremented by 1 (step S2917) and the keyword retrieval 
is performed once again. If the number of nodes exceeds the 
Scope, the Search for all words within the Scope is completed 
and the control returns to step S2906. 
0191 In this example, if “Jurassic World” is extracted as 
keyword, the nodes of “action” and “movie', which are 
common nouns and are within the distance of "2' from the 
keyword, are extracted. 

0192 Instep S2906, it is determined whether the variable 
N exceeds a Scope. 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 five words before and five words 
after the designated retrieval character Sequence. 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 
S2907) 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 and the proceSS is 
finished. The processing result or the keyword list is deliv 
ered to the display content Selector. If no keyword is 
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extracted, a keyword list showing no keyword is delivered 
to the display content Selector. 

0193 According to the above process, for example, if the 
morphological analysis result shown in FIG. 17 is input, 
"Jurassic World”, “action' and “movie' are extracted as 
keywords when the proceSS has been finished, and the 
keywords are delivered to the display content selector 2402. 

0194 The display content selector 2404 calculates an 
evaluation point for the word meanings of the retrieval 
results according to the method in the first embodiment. The 
retrieval result with the highest evaluation point is delivered 
to the output unit 107. FIG. 28 shows a keyword number 
table in the present embodiment. On the basis of the key 
word number table, the Second word meaning is Selected as 
the most appropriate one. 

0.195 For example, a dictionary retrieval result, as shown 
in FIG. 29, is displayed by the output unit 107. 

0196. In the above-described embodiment, the thesaurus 
is used as database 2403 in FIG. 25. Other databases, 
however, may be substituted. 

0.197 Suppose that in the first and second embodiments 
an English-language document is input, and an English 
Japanese dictionary is used as database 106 to be searched 
in FIG. 1. In this case, even if Japanese-language data is 
acquired as retrieval results and Selection of the retrieval 
results cannot be made on the basis of an English-language 
keyword, it is possible to use an English-Japanese dictionary 
as database 2403 and converts the English-language key 
word to a Japanese equivalent, thereby Selecting data to be 
presented from the retrieval results. The same applies to 
other languages, as a matter of course. 

0.198. It is possible, for example, to use an English 
Japanese dictionary as database 2403 to translate a keyword 
to a Japanese equivalent, and to enable the database retrieval 
unit 104 to search the database with use of the Japanese 
equivalent. 

0199. In the above embodiment, the generic concept of 
the keyword obtained by sentence analysis is found with 
reference to the thesaurus (“single keyword conversion”). 
However, for example, it is possible to first find a generic 
concept of the keyword by using the thesaurus and then find 
a Japanese equivalent of the generic concept by using an 
English-Japanese dictionary, thus using the Japanese equiva 
lent for data retrieval (“double keyword conversion”). In this 
manner, keyword conversion may be performed twice or 
OC. 

0200 Alternatively, a plurality of different dictionaries 
may be used as database 2403, and keywords acquired from 
the respective dictionaries may be used together. 

0201 Besides, it is possible to use, at first, the keyword 
acquired from the Sentence analysis result as it is, as in the 
first to fourth embodiments. Then, if this keyword is not 
effective (e.g. if there is no word corresponding to the 
keyword in retrieval results or headwords), one or more 
other keywords acquired from the keyword obtained from 
the Sentence analysis result may be used for retrieval pro 
cessing, as in the present embodiment. 
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0202) (Sixth Embodiment) 
0203. In the first to fifth embodiments, character infor 
mation is presented as retrieval results. A Sixth embodiment 
of the invention differs from the first to fifth embodiments in 
that a plurality of multimedia information items Such as 
photographs, figures, Sound, image and text are treated as 
retrieval results. In the other structural aspects, the Sixth 
embodiment is common to the preceding embodiments. 
0204. In the case where a plurality of multimedia infor 
mation items are treated as retrieval results, all multimedia 
information items associated with a given retrieval character 
Sequence cannot always be displayed (or reproduced). 
0205 For example, when a title of music appears in a 
Sentence, audio data can be output but output of image data 
Such as photographs is not proper. 

0206. It is thus preferable that when a given retrieval 
character Sequence is designated, kinds of displayable infor 
mation items associated with the retrieval character 
Sequence are presented to the user with use of a pop-up 
menu, etc. and the user Selects information to be displayed. 
Some examples of this technique will now be described. 

0207 Suppose that a document “ . . . He is a director of 
Jurassic World ... ', as shown in FIG. 16, has already been 
input. 

0208. The user designates through the input unit 101 a 
given character Sequence (hereinafter "retrieval character 
sequence”) in the document, on which the user wishes to 
have detailed information. 

0209 For example, if the user wishes to obtain detailed 
information of the character Sequence “director', the user 
has designated the character Sequence “director” by drag 
ging this sequence, using the input device Such as a mouse. 
The retrieval control unit, in reply, presents kinds of dis 
playable multimedia information items to the user by a 
pop-up menu, as shown in FIG. 30. 

0210. The user selects his/her desired kind of multi 
media information item from the pop-up menu. If the user 
wishes to acquire detailed information on “works” of “direc 
tor', he/she designates “works” by using the input device 
Such as a mouse, as shown in FIG. 30. 

0211. In the present information retrieval apparatus, a list 
of “works” of “director” designated by the user is displayed 
by the above-described method, for example, as shown in 
FIG. 31. Suppose that “movie A”, “movie B”, “movie C” 
and “movie D are proper nouns representing the titles of 
movies. 

0212) If “wordmeanings' are designated on the pop-up 
menu shown in FIG. 30, a word meaning of “director” is 
displayed, for example, as shown in FIG. 32. 

0213 The designation on the pop-up menu may be 
effected by function keys, the number of clicks on the 
mouse, drag-and-drop of a Selected icon, etc. 

0214. In the above example, the kind of information is 
first chosen and then data is retrieved. Alternatively, it is 
possible that data is first retrieved and displayable informa 
tion is presented, and then retrieval results corresponding to 
the kind designated by the user may be displayed. 
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0215 Modifications of the above-described embodi 
ments will now be described. 

0216) In the above description, under control of the 
retrieval control unit 102, data is transmitted/received 
among the respective units via the retrieval control unit 102. 
In the data transmission/reception, however, real data may 
be delivered. Alternatively, pointer information Such as 
addresses at which real data is Stored may be delivered. 
0217. In the above description, the database 106 is pro 
Vided in the information retrieval apparatus. However, the 
database 106 may not be provided in the information 
retrieval apparatus. Alternatively, the information retrieval 
apparatus may access an external database 106. In either 
case, a plurality of databaseS 106 may be searched, and the 
user may designate one or more databases to be Searched. 
0218. In the fifth embodiment, the database 2403 is 
provided in the retrieval control unit 102. However, it may 
be provided on the outside of the retrieval control unit 102 
or the information retrieval apparatus. 
0219. When retrieval results are to be displayed, the 
keyword used in the retrieval may also be presented. 

0220. The retrieval functions in the above-described 
embodiments may be combined, as desired. 
0221) The functions described in the above embodiments 
can be realized by Software. Although the information 
retrieval apparatus of the present invention can be consti 
tuted as a Special-purpose apparatus, it may be constituted 
by using a general-purpose computer. 

0222. The functions described in the above embodiments 
may be Stored in a recording medium as computer programs, 
that is, the present invention may be a computer-readable 
recording medium Storing computer programs for enabling 
a computer to execute predetermined procedures (or for 
enabling a computer to function as predetermined means, or 
for enabling a computer to perform predetermined func 
tions). 
0223 For example, in FIG. 1, the retrieval control unit 
102, sentence analysis unit 103 and database retrieval unit 
104 may be recorded on a recording medium as programs for 
achieving the retrieval control function, Sentence analysis 
function and database retrieval function. In this case, the 
analysis knowledge 105 and database 106 may be stored on 
this memory medium. Alternatively, the analysis knowledge 
105 and database 106 may be stored on another recording 
medium (memory) and this recording medium may be 
driven in combination with the recording medium Storing 
the retrieval control function, Sentence analysis function and 
database retrieval function. 

0224. The retrieval functions of the above embodiments 
may be incorporated, for example, in Software for preparing 
or editing a document, Software for browsing a document 
acquired through WWW (World Wide Web) or E-mail or 
Software for machine translation. For example, Such a Ser 
Vice System is constituted that document data and a desig 
nated retrieval character Sequence are received from an 
origin of request Via a network and retrieval results are Sent 
back to the origin of request. 

0225. As has been described above, according to the 
present invention, the user can acquire his/her desired infor 
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mation 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. 

0226. The present invention is not limited to the above 
described embodiments, and various modifications may be 
made within the technical Scope of the invention. 
0227 Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the Specific 
details and representative embodiments shown and 
described herein. Accordingly, various modifications may be 
made without departing from the Spirit or Scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 

1. 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 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 generating means, and 

Selection means for Selecting a predetermined one of the 
retrieval results on the basis of the evaluation values 
calculated by the calculation means. 

2. The apparatus according to claim 1, wherein Said 
calculation means calculates, with respect to each of the 
retrieval results acquired by the retrieval means, the number 
of occurrence of the keyword generated by the keyword 
generating means as Said evaluation value, and 

Said Selection means Selects one of the retrieval results, 
which has a highest one of the evaluation values 
calculated by the calculation means. 

3. The apparatus according to claim 1, wherein Said 
Sentence cutting-out means cuts out one Sentence including 
the character Sequence designated by the designation means, 
from the document input by the input means. 

4. The apparatus according to claim 1, wherein Said 
Sentence cutting-out means cuts out one Sentence including 
the character Sequence designated by the designation means 
and a plurality of Sentences associated with Said one Sen 
tence, from the document input by the input means. 

5. The apparatus according to claim 1, wherein Said 
Sentence analysis means comprises means for making a 
morphological analysis of the Sentence cut out by the 
Sentence cutting-out means. 
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6. The apparatus according to claim 1, wherein Said 
Sentence analysis means comprises means for carrying out 
parsing of the Sentence cut out by the Sentence cutting-out 
CS. 

7. The apparatus according to claim 1, wherein Said 
keyword generating means Sets a Scope of the Sentence 
analysis results acquired by the Sentence analysis means, 
and generates a predetermined word in the Scope as the 
keyword. 

8. The apparatus according to claim 1, further comprising 
Second keyword generating means for Searching thesaurus 
data representing conceptual relationships of words with use 
of the keyword generated by Said keyword generating 
means, and generating a Searched retrieval result as a Second 
keyword, 

wherein Said calculation means uses the Second keyword 
generated by the Second keyword generating means. 

9. The apparatus according to claim 1, further comprising 
Second keyword generating means for Searching, with use of 
the keyword generated by Said keyword generating means, 
a database of a language different from the language of the 
keyword, and generating a Searched retrieval result as a 
Second keyword, 

wherein Said calculation means uses the Second keyword 
generated by the Second keyword generating means. 

10. 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, 
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 analysis result acquired by the Sentence 
analysis means, 

retrieval formula generating means for generating a pre 
determined retrieval formula by using one of the key 
word generated by the keyword generating means and 
the character Sequence designated by the designation 
means, and 

retrieval means for Searching a database on the basis of 
the retrieval formula generated by the retrieval formula 
generating means. 

11. The apparatus according to claim 10, wherein Said 
Sentence cutting-out means cuts out one Sentence including 
the character Sequence designated by the designation means, 
from the document input by the input means. 

12. The apparatus according to claim 10, wherein Said 
Sentence cutting-out means cuts out one Sentence including 
the character Sequence designated by the designation means 
and a plurality of Sentences associated with Said one Sen 
tence, from the document input by the input means. 

13. The apparatus according to claim 10, wherein Said 
Sentence analysis means comprises means for making a 
morphological analysis of the Sentence cut out by the 
Sentence cutting-out means. 

14. The apparatus according to claim 10, wherein Said 
Sentence analysis means comprises means for carrying out 
parsing of the Sentence cut out by the Sentence cutting-out 
CS. 
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15. The apparatus according to claim 10, wherein Said 
keyword generating means Sets a Scope of the Sentence 
analysis results acquired by the Sentence analysis means, 
and generates a predetermined word in the Scope as the 
keyword. 

16. The apparatus according to claim 10, further com 
prising Second keyword generating means for Searching 
thesaurus data representing conceptual relationships of 
words with use of the keyword generated by said keyword 
generating means, and generating a Searched retrieval result 
as a Second keyword, 

wherein Said calculation means uses the Second keyword 
generated by the Second keyword generating means. 

17. The apparatus according to claim 10, further com 
prising Second keyword generating means for Searching, 
with use of the keyword generated by Said keyword gener 
ating means, a database of a language different from the 
language of the keyword, and generating a Searched retrieval 
result as a Second keyword, 

wherein Said calculation means uses the Second keyword 
generated by the Second keyword generating means. 

18. An information retrieval method comprising the Steps 
of: 

inputting a document; 
designating a desired character Sequence in the document 

input in the inputting Step; 
Searching a database on the basis of the character 

Sequence designated in the designation Step and acquir 
ing a plurality of retrieval results; 

cutting out a Sentence associated with the character 
Sequence designated in the designation Step, from the 
document input in the inputting Step; 

analyzing the Sentence cut out in the Sentence cutting-out 
Step, 

generating a keyword from a Sentence analysis result 
acquired in the Sentence analysis Step; 

calculating an evaluation value of each of the retrieval 
results obtained in the Searching Step, with use of the 
keyword generated in the keyword generating Step; and 

Selecting a predetermined one of the retrieval results on 
the basis of the evaluation values calculated in the 
calculation Step. 

19. An information retrieval method comprising the Steps 
of: 

inputting a document; 
designating a desired character Sequence in the document 

input in the inputting Step; 
cutting out a Sentence associated with the character 

Sequence designated in the designation Step, from the 
document input in the inputting Step; 

analyzing the Sentence cut out in the Sentence cutting-out 
Step, 

generating a keyword from a Sentence analysis result 
acquired in the Sentence analysis Step; 

generating a predetermined retrieval formula by using one 
of the keyword generated in the keyword generating 
Step and the character Sequence designated in the 
designation Step; and 
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Searching a database on the basis of the retrieval formula 
generated in the retrieval formula generating Step. 

20. A computer-readable memory comprising: 

first instruction means for causing a computer to input a 
document; 

Second instruction means for causing a computer to 
designate a desired character Sequence in the document 
input by the first instruction means, 

third instruction means for causing a computer to Search 
a database on the basis of the character Sequence 
designated by the Second instruction means and acquire 
a plurality of retrieval results, 

fourth instruction means for causing a computer to cut out 
a Sentence associated with the character Sequence des 
ignated by the Second instruction means, from the 
document input by the first instruction means, 

fifth instruction means for causing a computer to analyze 
the Sentence cut out by the fourth instruction means, 

Sixth instruction means for causing a computer to generate 
a keyword from a Sentence analysis result acquired by 
the fifth instruction means, 

Seventh instruction means for causing a computer to 
calculate an evaluation value of each of the retrieval 
results obtained by the third instruction means, with use 
of the keyword generated by the Sixth instruction 
means, and 

eighth instruction means for causing a computer to Select 
a predetermined one of the retrieval results on the basis 
of the evaluation values calculated by the seventh 
instruction means. 

21. A computer-readable memory comprising: 

first instruction means for causing a computer to input a 
document; 

Second instruction means for causing a computer to 
designate a desired character Sequence in the document 
input by the first instruction means, 

third instruction means for causing a computer to cut out 
a Sentence associated with the character Sequence des 
ignated by the Second instruction means, from the 
document input by the first instruction means, 

fourth instruction means for causing a computer to ana 
lyze the Sentence cut out by the third instruction means, 

fifth instruction means for causing a computer to generate 
a keyword from a Sentence analysis result acquired by 
the fourth instruction means, 

Sixth instruction means for causing a computer to generate 
a predetermined retrieval formula by using one of the 
keyword generated by the fifth instruction means and 
the character Sequence designated by the Second 
instruction means, and 

Seventh instruction means for causing a computer to 
Search a database on the basis of the retrieval formula 
generated by the Sixth instruction means. 


