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DOCUMENT SEARCHING SYSTEM FOR 
MULTILINGUAL DOCUMENTS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 09/399,769 ?led on Sep. 21, 1999, Which is a 
continuation of US. application Ser. No. 08/740,044 ?led on 
Oct. 23, 1996, now US. Pat. No. 5,956,740. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to a document searching 
system Which enables to search discretionally the documents 
described by plural different languages (multilingual docu 
ments) according to the key Word Written by the designated 
language (e.g. native language) and to display the search 
result by the designated language. 

[0004] 2. Discussion of the Related Art 

[0005] Recently information must be exchanged betWeen 
areas having different languages from each other due to the 
development of communication netWorks, including the 
Internet. On the other hand, the information is currently 
delivered by the use of the electrical memory devices (such 
as databases, CD-ROMs, etc.). For eXample, information 
searching service systems use of databases of documents 
from science, technology and patents are prevalent. 

[0006] When documents are searched for by the Words 
used in the documents, it should be noticed that each author 
of their document may use different Words to describe the 
same meaning, material, matter, etc. Therefore, the search 
result may miss some eXpected documents When the 
searcher fails to designate some alternative Words. To pre 
vent such errors, it is knoWn to use a synonym dictionary to 
automatically collect the Words or terms having identical or 
equivalent meanings and to make a search formula using the 
collected terms. 

[0007] When the database to be searched is Written in 
another language from the searcher’s native language, the 
searcher should translate the key Words for searching from 
their native language to that used in the database prior to 
inputting the search. Such a searching system has been 
provided in Which the search formula input is Written by the 
searcher’s native language and then is translated automati 
cally to that used in the database to be searched. The search 
is then carried out in the database. Such a system is disclosed 
by Japanese Kokai Patent No. 8-202721 Where the search 
result is translated automatically to the searcher’s native 
language and then displayed. 

[0008] The documents to be searched are generally teXt 
data only, but they are usually supplemented by objects such 
as draWings, photographs or animations. As for the search 
result, each object is usually arranged in a designated area 
and shoWn together With the teXt data on the same page. In 
this case, the object is linked to the teXt data by assigning a 
tag With speci?ed function in the document, and such teXt is 
referred to as hyper-linked teXt. SGML and HTML, used in 
WWW, are tWo kinds of teXts of this type. Such softWare 
such as vieWers or broWsers are generally utiliZed to inter 
pret and develop the hyper-linked teXt and then display it. 

[0009] Such a system may be constructed by combining 
these techniques mentioned above as folloWs. When the 
language used to input the search condition formula is 
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different from that of the documents to be searched, the 
search condition formula is translated automatically to an 
equivalent one Written in another language so as to include 
synonyms. The search is then carried out and then the search 
result is automatically translated to and displayed by the 
language de?ned during the input of the search condition 
formula. 

SUMMARY OF THE INVENTION 

[0010] There are several problems to be solved for the 
systems described above as folloWs. 

[0011] First, the system automatically generates the syn 
onyms of the search formula and translates them to other 
languages. This happens even if the documents to be 
searched are Written in the same language used in the 
original search terms. Thus, if both the searcher’s native 
language and the other languages are included this may 
complicate the search. 

[0012] Second, When the documents to be searched 
include more than three languages such as Japanese, 
English, French and German, plural translating functions 
and means, that is, from English to Japanese, from English 
to French, and from English to German, are required. The 
translating function is generally applied to sentences and 
therefore, it is of a high technical level, has a large structure 
and is a complicated program. This causes the system 
response to be loWered When the program is packaged. 

[0013] Third, When the search result is automatically 
translated, the Whole result is unconditionally translated to 
the language used in the input of the search condition and 
therefore a longer time is required to translate the search 
results automatically. 

[0014] Fourth, When the hypertext document is displayed 
With a format similar to the original document, this format 
depends on the intention of the author of the document. 
Therefore sometimes it may be inconvenient for the searcher 
because this format lacks linking at an eXpected location. 
When the teXt portion, such as each segment (paragraph) in 
the teXt, and the related object are displayed separately, 
useful formatting of the display is required to enable analy 
sis of the document. The relationship betWeen each element 
on the display, for instance, the relation betWeen the draWing 
and the portion of the document referring to it, should be 
able to be con?rmed on the display. 

[0015] To solve these problems, an interactive and useful 
document searching system for multilingual documents is 
required Which alloWs display of the search results more 
effectively and Within a short time. 

[0016] The document searching system for multilingual 
documents of the present invention is characteriZed as 
described beloW to solve these problems. 

[0017] The system of the present invention is provided 
With and characteriZed by an input means to input a search 
command including a search key Word designated by the 
searcher; a translation control means for the key Word to 
translate the key Word input by the searcher into another 
language used in the document to be searched; a search 
formula generating means to generate a search formula from 
the key Word transferred from the translation control means 
based on the key Word; a search means to search a document 
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storage means according to the search formula transferred 
from the search formula generating means; a search result 
storage means to store the searched and selected documents; 
another translation control means for the search result to 
translate the documents stored in the search result storage 
means to the designated language; and a display means to 
display the results of the translation. 

[0018] The document searching system for multilingual 
documents of the present invention is provided With tWo 
translation means independent of each other. One is a 
translation control means for the key Word to translate the 
key Word Written by the searcher’s native language and the 
other is a translation control means for the search result 
Which may translate the entire teXt of the documents selected 
as a search result. As for the key Word translation means, a 
simple translation system shall be applied because the 
objects of the translation are Words such as nouns, verbs and 
so forth. On the other hand, for the search result translation 
means, a high-level translation system shall be applied 
because the objects of the translation are common sentences 
and the appropriate translation is required by deducing from 
the conteXt of the document. 

[0019] Due to the application of the simple translation 
system to the processing steps of the free key Word trans 
lation means Where the search formula may be changed, 
added, modi?ed or deleted frequently to improve the eXact 
ness of the search result, the processing speed in these steps 
is not decreased so that the Whole system response may 
speed up. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a functional block diagram shoWing the 
document searching system according to a preferred 
embodiment of the present invention. 

[0021] FIG. 2 is a How chart that describes the operation 
of the preferred embodiment of the present invention. 

[0022] FIG. 3 is a processing ?oW chart for the free key 
Word translation means of the preferred embodiment of the 
present invention. 

[0023] FIG. 4 is a processing ?oW chart for the main 
routine of the translation function of the preferred embodi 
ment of the present invention. 

[0024] FIG. 5 is a processing ?oW chart for the synonym 
search routine according to the preferred embodiment of the 
present invention. 

[0025] FIG. 6 is a processing ?oW chart for the search 
formula generating means according to the preferred 
embodiment of the present invention. 

[0026] FIG. 7 is a processing ?oW chart shoWing the 
display operation of the information according to the pre 
ferred embodiment of the present invention. 

[0027] FIG. 8A is a processing ?oW chart of the search 
result edit means of the preferred embodiment of the present 
invention. 

[0028] FIG. 8B is another processing ?oW chart of the 
search result edit means according to the preferred embodi 
ment of the present invention. 
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[0029] FIG. 9A is a diagram shoWing one variation of the 
picture shoWn on the display of the preferred embodiment of 
the present invention. 

[0030] FIG. 9B is a diagram shoWing another variation of 
the picture shoWn on the display of the preferred embodi 
ment of the present invention. 

[0031] FIG. 9C is also a diagram shoWing yet another 
variation of the picture shoWn on the display of the preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] The present invention Will be described in detail 
With reference to the folloWing draWings. FIG. 1 is a block 
diagram to shoW the functional structure of the system of the 
present invention. As shoWn in FIG. 1, a document search 
ing system for multilingual documents is provided With a 
client computer A, an application server B and a data server 
C. The client computer A has a display input means 1. The 
display input means 1 takes the information input by the 
client into the system and transfers it to a communication 
control means 2 in the application server B through the 
communication netWork and also receives the information 
from the communication control means and then displays it. 

[0033] The application server B comprises the communi 
cation control means 2; a translation control means 3 for a 
free key Word to translate the free key Word into the other 
required languages; a synonym search means 4 Which is 
provided With the functions for registration and modi?cation 
of the Word in order to search and output the Words having 
identical or equivalent meaning With the free key Word input 
by the client; and a search formula generating means 5 
Which generates a search formula according to key Words 
output from the translation control means 3 for the free key 
Word. The application server B also comprises a primary 
storage means 8 for temporarily storing the search results; a 
translation control means 9 for optionally translating the 
search result; and an edit means 10 for editing the search 
results and outputting the edited results to the communica 
tion control means 2. In this embodiment, a secondary 
storage means 11 is added to the primary storage means 8 to 
enable temporary storage of the document Which may be the 
search result just prior to being displayed or the document 
not yet translated. 

[0034] The data server C comprises a search means 6 
Which Works as a search engine; and a plural document 
storage means 7 Which stores plural documents to be 
searched. 

[0035] Hereafter, the operation of the document searching 
system for multilingual documents Will be described. Once 
the system starts a series of processes shoWn in FIG. 2 
begins. First, the language used to de?ne the search condi 
tions is selected by the searcher (step 100) and then the 
databases to be searched are designated (step 101) and at the 
neXt step, the search condition is input (step 102). When the 
search start button is operated (step 103), the translation 
control means 3 for the free key Word and the synonym 
search means 4 start processing. 

[0036] When the translation control means 3 for the free 
key Word starts its processing shoWn in FIG. 3, the initial 
condition is set (step 200). Then the language used to de?ne 
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and input the search conditions is checked to see Whether it 
coincides With that of the documents to be searched. In case 
they coincide, the processing goes to the synonym search 
routine 202 (FIG. 5). In case they do not coincide, the 
processing goes to the translation function main routine 203 
(FIG. 4) and then moves to the synonym search routine 202. 
At the step 204, the search condition is rede?ned to add the 
synonyms to the original search condition input by the 
searcher and set to a search table The “i” is a variable. 
The databases to be searched and the corresponding search 
formula are set in the search table. 

[0037] At the step 206, the databases to be searched are 
checked to see Whether the next one is Waiting or not. If a 
database is Waiting, the variable “i” is added by 1 and the 
language for the next database Waiting to be searched is set 
(step 207) and then the processing cycle returns to the step 
201. When the next database is not Waiting, the routine is 
terminated. 

[0038] FIG. 4 shoWs a main routine for the translation 
function. The search condition is input at step 300. The 
search condition consists of the language used by the 
searcher, the free Word used for searching and the languages 
used in the databases to be searched. Therefore the number 
of search conditions is decided by the combination of these 
elements. Once the search condition is set, the language used 
to de?ne the search conditions is translated into other 
languages that are used in the databases to be searched (step 
301). The search Word is checked to see Whether it is 
translatable or not at step 302. If translatable, the translated 
search condition is added (step 303). If not translatable, 
nothing is added and the corresponding portion is left blank. 
Then the search condition is checked to see Whether another 
search condition is Waiting or not (step 304), and if Waiting, 
the cycle returns to step 301. 

[0039] FIG. 5 shoWs a synonym search routine. When the 
processing shoWn in FIG. 5 is started, the search condition 
is checked to see Whether the Word is set or not (step 400). 
If the Word is set, the synonyms of the Word are picked up 
from the synonym tables de?ned for each language used for 
searching (step 401). If the synonyms are stored in the table 
(step 402), these synonyms are picked up (step 403). If no 
synonym is stored in the table, nothing Will be picked up. 
Then the search condition is checked to see Whether another 
search condition is Waiting or not at step 404, and if Waiting, 
the cycle returns to step 400. 

[0040] Next, the operation of the search formula generat 
ing means Will be described With reference to the How chart 
shoWn in FIG. 6. The search formula generating means 5 
receives the table in Which the synonyms for the free key 
Word in the search condition and the database to be searched 
are stored from the free key Word translation means (step 
500). Then the searcher is asked to con?rm the contents of 
each search condition (step 501). The searcher checks 
Whether the search condition should be changed or not (step 
501) and if changed, revised data Will be set (step 502). The 
revision by the searcher includes the con?rmation, the 
addition and the deletion of synonyms. When step 501 
results in no revision, the information from the free key 
Word translation means is used as it is. Then the search 
formula is generated (step 503). 

[0041] Hereafter, the operation of the search formula 
generation Will be described. The case Where both Japanese 
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Patents and US. patents are searched by the use of Japanese 
language Will knoW be described. When the Japanese kanji 
character de?ned as “KURUMA” is designated in the search 
condition, the translation control means translates it into the 
English Word “car” and the synonym search means Will 
output other Japanese kanji characters de?ned as 
“SHARYOU” and “JIDOUSHA” from the Japanese syn 
onym table as Well as other English Words “vehicle”, “auto 
motive” and “automobile” from the English synonym table. 
Then these results are returned to the translation control 
means. When the documents to be searched are stored in the 
relational database (RDB), the search formula generating 
portion (step 503) generates a search formula referred to as 
SQL (Structure Query Language) as folloWs: “select patent 
No., Title from JP Where text like the kanji characters 
representing KURUMAor SHARYOU or JIDOUSHA;”“se 
lect patent No., Title from USP Where text like %car% or 
text like %vehicle% or text like %automotive% or text like 

%automobile%;”. 
[0042] Where, “patent No., Title” means the ?eld name; JP 
means the table name in Which Japanese Patents are stored; 
and USP means the table name in which US. patents are 
stored respectively. 

[0043] The search formula mentioned above means that 
the patent No. ?eld of the records in Which either of 
“KURUMA”, “SHARYOU” or “JIDOUSHA” is included 
and the data of the corresponding Title ?eld are output to the 
text ?eld from the JP table in Which the Japanese Patents are 
stored; and that the patent No. ?eld of the records in Which 
either of “car”, “vehicle”, “automotive” or “automobile” is 
included and the data of the corresponding Title ?eld are 
output to the text ?eld from the USP table in Which the US. 
patents are stored. 

[0044] The example of the search formula mentioned 
above is Written to make a simple explanation for generating 
the search formula. Therefore other types of search formulas 
With individual and general links can be generated because 
the search method of the document With links for the data 
server Which includes plural storage means of the document 
With links. 

[0045] The RDB search means and the search means of 
the document With link execute the search according to the 
information from the search formula generating means. 
General and knoWn search methods are applied to these 
search methods, so their description has been omitted. 

[0046] A process to shoW the information output by the 
search means to the searcher Will be described With refer 
ence to the How chart shoWn in FIG. 7. The number of the 
selected documents as the search result, and their informa 
tion including the identi?cation of the sentence, the title, the 
author and the like and their management information are 
stored in the primary storage means 8 for the search result 
(step 600). This information is generally referred to as 
bibliographic data. The management information comprises 
language information to identify the kind of the languages 
and the location information to indicate the location of the 
sentence. The primary storage means 8 for the search result 
reserves a designated amount of memory When the searcher 
is logged in the system. The amount of memory de?nes the 
upper limit of the number of searches. This area of memory 
is reserved until the searcher logs-out and is then released at 
the same time of the log-out. 
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[0047] The searcher is inquired at the step 601 about 
Whether the bibliographic information mentioned above 
should be translated and displayed or not. When translation 
is required (step 602), the information stored in the primary 
storage means 8 for the search result is read out (step 603). 
Then the translation control means for the search results is 
called according to required individual language informa 
tion and in the neXt step the translation is carried out (step 
604). Then the bibliographic information is transmitted to 
each translation function (step 605) and it is then transferred 
to the search result edit routine (step 606) and at the neXt step 
607 the search result list is displayed to the searcher. When 
the translation is not required at step 602, step 606 Will be 
executed directly. When the searcher selects the sentence 
(e.g. title) to be shoWn (step 608), the management infor 
mation for the selected sentence is read out (step 609) and 
the management information is delivered to the search 
means as a search condition (step 610). At the neXt step 611, 
the search is executed by the search means and then the 
search result is stored in the secondary storage means 11 
(step 612). At this step, the Whole document and the corre 
sponding objects are stored. The secondary storage means 11 
is linked With the primary storage means 8. The searcher is 
inquired at the step 613 Whether the translation should be 
carried out or not and then the necessity of the translation is 
judged (step 614) and if necessary, Whole sentences or 
designated portions are translated at step 615. 

[0048] An operation of the search result edit means Will be 
described With reference to the flow chart shoWn in FIGS. 
8A and 8B. FIG. 8A is a process to shoW the list of the 
search result and a tag is assigned to shoW the list (step 700) 
and then another tag is assigned to shoW the number of hits 
in the search result (step 701). In the neXt step, another tag 
is assigned for the display layout, for instance, it may be a 
tag for a button to display the result of the translation (step 
702). FIG. 8B shoWs another case Where each content to be 
displayed is respectively de?ned and a tag is assigned to 
allocate the button to the position of the draWing (step 703) 
and then another tag is assigned to link With the control bar 
on the display (step 704). In the neXt step, another tag is 
assigned to structure the display layout (step 705). The 
display layout made by these processes Will be described 
With reference to FIG. 9. 

[0049] FIG. 9 shoWs an eXample Where the present inven 
tion is applied to the search system of a patent journal. FIG. 
9(A) shoWs a basic display layout. The frame is divided into 
three areas: an area 20, an area 30 and an area 40. The area 

20 is used to shoW a control bar in Which is arranged the 
bibliographic information of the patent. For eXample, a 
button 21 can be used to indicate the patent publication 
number, the assignee and the like and to display them on the 
area 30. Abutton 22 can be used to shoW the abstract of the 
patent; a button 23 can be used to shoW the claim of the 
patent; and a button 24 can be used to shoW all of the 
draWings included in the patent. The area 30 is used to shoW 
the contents of the item designated by these buttons. In this 
embodiment, the abstract information is displayed. The 
draWing number previously selected by the assignee (e.g. 
FIG. 1) is included in the abstract information. When the 
selected draWing number is indicated on the display, the 
image draWing corresponding to that Figure number is 
displayed on the area 40 (object frame). The draWing 
number included in the abstract can also call the correspond 
ing draWing onto the display by clicking on that number. 
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When the select all draWings button 24 of the area 20 is 
clicked under this condition, the frame shoWn in FIG. 9B is 
displayed. This frame comprises an area 50 to shoW the 
current image draWing; a button 51 to call the previous 
image draWing; a button 52 to call the folloWing image 
draWing; and a button 53 to call all the draWings at the same 
time in one frame. When the button 53 is selected under this 
condition, the frame shoWn in FIG. 9C is displayed. In this 
frame all of the draWings are displayed, seven draWings in 
this embodiment, and an area 60 for the image draWing 
selection list Which enables the searcher to select the draW 
ing to be enlarged. When the searcher indicates the draWing 
number from the image draWing selection list, the image 
draWing Will be displayed in the form shoWn in FIG. 9B. 

[0050] The document searching system for multilingual 
documents of the present invention is provided With tWo 
translation means that are independent of each other as 
described above. That is, one is a translation control means 
for the translating the key Words Written by the searcher’s 
language into another language. The other translation con 
trol means is for the search results Which may translate the 
Whole documents selected as a search result. As for the key 
Word translation means, a simple translation system is 
applied because the objects of the translation are Words such 
as nouns, verbs and so forth. On the other hand, for the 
search result translation means, a high-level translation 
system may be applied because the objects of the translation 
are common sentences and the appropriate translation is 
required by deducing from the conteXt of the document. 
Therefore, in the processing steps of the free key Word 
translation means Where the search formula may be changed, 
added, modi?ed or deleted frequently to improve the eXact 
ness of the search result, the processing speed in these steps 
is not decreased and therefore the Whole system response 
may speed up. 

What is claimed is: 
1. A document searching method for multilingual docu 

ments comprising the steps of: 

inputting a search command including a search key Word 
designated by a searcher; 

translating the key Word designated by the searcher into 
another language used in the documents to be searched; 

generating a search formula from the translated key 
Words; 

searching documents according to the search formula; 

storing selected documents as a search result; and 

translating the selected documents stored in said step of 
storing, Wherein said step of translating the selected 
documents includes translating into the language des 
ignated in said step of inputting a search command. 

2. A document searching method for multilingual docu 
ments as claimed in claim 1, further comprising the step of: 

displaying a result of said step of translating the selected 
documents. 

3. A document searching method for multilingual docu 
ments as claimed in claim 1, further comprising the step of: 

transmitting a result of said step of translating the selected 
documents to a client computer. 
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4. A storage medium for storing a program for searching 
for multilingual documents, comprising: 

program code for inputting a search command including 
a search key Word designated by a searcher; 

program code for translating a key Word input by the 
searcher into another language used in documents to be 
searched; 

program code for generating a search formula from the 
translated key Words; 

program code for searching documents according to the 
search formula; 
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program code for storing the selected documents; and 

program code for translating the selected documents into 
the language designated in the input of the search. 

5. A storage medium as claimed in claim 4, further 
comprising: 
program code for displaying the result of the translation. 
6. A storage medium as claimed in claim 4, further 

comprising: 
program code for transmitting the result of the translation 

to a client computer. 

* * * * * 


