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LINK INFORMATION MANAGEMENT METHOD 

[0001] CROSS-REFERENCE TO RELATED APPLICA 
TION 

[0002] This is a Continuation-in-part Application of US. 
Ser. No. 08/405,987 ?led on Mar. 17, 1995 and assigned to 
the present assignee. The disclosure of that application is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates to a link information 
management method for use With an apparatus or a system 
(eg geographical information system) Which handles area 
information (geographical information, document, draW 
ings, etc.) and attribute information (information stored in 
database or ?le, etc.). 

[0004] Geographical information systems have hitherto 
been knoWn as a system for supporting data retrieval/ 
reference by using a corresponding relationship betWeen 
geographical information and attribute information. The 
geographical information system has a fundamental function 
to retrieve attribute information such as geographical infor 
mation and residents information from each other. For 
eXample, the geographical information system is able to 
display residents information by designating a house on a 
map. Conversely, the geographical information system is 
able to display a house of a corresponding resident on a map 
by designating a name of resident in residents information. 
As the geographical system having the above-mentioned 
functions, there has hitherto been knoWn a self-governing 
body geographical system “ARISTOWN” (PIXEL, No. 56, 
pp. 73-78) having a function to make use of maps and 
attribute information such as road information and land 
information in association With each other. 

[0005] To realiZe the fundamental function of the geo 
graphical information system, a correspondence relationship 
(hereinafter referred to as “link information”) betWeen geo 
graphical information and attribute information should be 
saved in any forms. Therefore, When the operation of the 
geographical information system is started, a registration 
Work for registering link information is indispensable for the 
operation of the geographical information system. Further, 
during the geographical information system is operated, a 
maintenance for each of geographical information, attribute 
information and link information becomes necessary. In a 
link information registration processing or a link informa 
tion maintenance processing, since link information is reg 
istered and changed While a corresponding relationship 
betWeen geographical information and attribute information 
is constantly maintained, the link information registration on 
processing and the link information maintenance processing 
become cumbersome as compared With the case Where 
geographical information and attribute information are each 
registered and changed. Moreover, as the scale and the kind 
of geographical information and attribute information to be 
handed increase, the record number of registered link infor 
mation increases in a combinatorial mathematics fashion. 
For the above-mentioned reason, there are required many 
steps of link information registration and maintenance Work. 
To solve this problem, there has been considered a support 
technology in order to decrease the number of steps of the 
link information registration and maintenance Work. 
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[0006] For eXample, as a support technology for support 
ing a link information registration, US. Pat. No. 5,625,771 
describes a character cursor function. According to the 
character cursor function, When geographical information 
and attribute information are associated With each other, an 
amount of an operator eye movement of on a display screen 
can be decreased and an efficiency of a link information 
registration processing can be increased by displaying a part 
of attribute information near a mouse cursor. 

[0007] Also, as a technology for supporting a link infor 
mation maintenance, there is a technology (JP-A-7-73297) 
for automatically maintaining names of residents on maps 
by using link information betWeen residents information and 
geographical information. According to this technology, 
When a resident of a certain house is changed from the state 
that geographical information and residents information 
With respect to the above-mentioned house are linked, for 
eXample, a Written name of a resident contained in geo 
graphical information to Which changed resident informa 
tion should be linked can be changed automatically. 

[0008] Further, as another technology for supporting a link 
information maintenance, there has hitherto been knoWn a 
technology (JP-A-6-28438) for executing a link mainte 
nance betWeen an old map and a neW map by correcting 
position information of link information corresponding to a 
closed area on the old map. According to the above-men 
tioned technology, When link information of the old map and 
the neW map in Which position information is slightly 
changed With respect to the old map is corrected (eg a map 
of 1996 edition is changed to a map of 1997 edition), 
position information Which Was included in link information 
of the old map is corrected and then copied to the neW map. 

[0009] As described above, When the geographical infor 
mation system is operated, there is eXamined a technology 
for supporting an access and maintenance of link informa 
tion. 

[0010] On the other hand, the above-mentioned conven 
tional technologies are not satisfactory in supporting the 
access and maintenance of link information. For eXample, 
the above-mentioned character cursor function is unable to 
support the case Where there eXists link information that has 
already been registered. That is, When geographical infor 
mation is updated under the situation that link information 
has been already registered on geographical-information, the 
character cursor function is able to only display attribute 
information obtained before the link information is regis 
tered near a cursor. Therefore, link information With respect 
to current geographical information has to be re-registered 
one more time from the beginning. That is, the link infor 
mation that has already been registered cannot be used 
effectively. 

[0011] JP-A-7-73297 describes a technology for updating 
geographical information and residents information When 
there already eXisted link information. HoWever, this tech 
nology has no support function to support the case Where 
residents information is registered additionally after the link 
information has been registered. Considering this technol 
ogy from a system operation standpoint, When neW residents 
information is additionally registered after link information 
has been registered, it is frequently observed that there 
occurs residents information Which is not corresponding to 
geographical information (i.e. there exists no link informa 
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tion). However, according to the method described in JP-A 
7-73297, the residents information that is additionally reg 
istered after the link information has been registered is 
missed, and hence the residents information that Was addi 
tionally registered cannot be supported by the link mainte 
nance processing. 

[0012] Also, JP-A-6-28438 is unable to maintain link 
information When a scale or a direction is different betWeen 
old and current geographical information. On the other hand, 
considering this technology from a system operation stand 
point, a class of geographical information that is made 
corresponding to attribute information also should be 
changed as business contents handled by the geographical 
information system are changed. Also, since a business 
becomes complicated, detailed geographical information 
become necessary so that a map of scale, 1-50,000 should be 
changed to a map of scale, 25,000. HoWever, according to 
the method described in JP-A-5-28438, link information is 
maintained in a manner in Which position information of 
link information registered on the old map is succeeded 
substantially as it is. Therefore, When scales or directions of 
old geographical information and current geographical 
information are considerably different from each other, link 
information registered on the old geographical information 
cannot be correctly changed to link information of current 
geographical information. 

[0013] Incidentally, J P-A-9-282330 describes a system for 
supporting a construction of database by associating data 
base and document as a system similar to the geographical 
information system. Also in the system described in JP-A 
9-282330, link information by Which database and docu 
ment are associated With each other should be registered and 
maintained similarly to the geographical information sys 
tem. As a result, there arises a problem similar to the 
above-mentioned problem from a standpoint of the number 
of steps in the link information registration and maintenance 
processing similarly to the geographical information system. 

SUMMARY OF THE INVENTION 

[0014] It is an object of the present invention to solve the 
above-mentioned problems encountered With the conven 
tional technologies and to reduce the number of steps in a 
link maintenance processing in a geographical information 
system or the like. 

[0015] In order to attain the above objects of the present 
invention, according to a ?rst aspect of the invention, there 
is provided a link information management method using a 
computer system including a CPU, an input device, a display 
device and having a storage device storing ?rst area infor 
mation concerning a ?rst area including a closed area, 
second area information concerning a second area including 
a closed area, attribute information correlated With said ?rst 
area information and old link information indicative of a 
corresponding relationship betWeen said ?rst area informa 
tion and said attribute information. Said link information 
management method comprises the steps of: 

[0016] a) displaying the ?rst area and the second area 
in accordance With the ?rst area information and the 
second area information, respectively, and obtaining 
position information of corresponding points of a 
predetermined number indicative of the same posi 
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tions instructed on the ?rst area and the second area 
through said input device; 

[0017] b) obtaining a translation equation for trans 
lating the ?rst area information into the second area 
information by using the position information of 
corresponding points and judging similarity betWeen 
the closed area of the ?rst area information and the 
closed area of the second area information translated 
based on the translation equation; 

[0018] c) generating current link information Which 
causes the second area information and the attribute 
information to be correlated With each other based on 
the judged results of the similarity and the old link 
information; and 

[0019] d) displaying the attribute information and the 
closed area on the second area on the display device 
by using the current link information thus generated. 

[0020] When the aspect of the invention is applied to a 
geographical information system, for eXample, the ?rst area 
information is old geographical information (geographical 
information in Which link information has been already 
registered), and the second area information is current 
geographical information (geographical information in 
Which link information has not yet been registered). When a 
similarity of closed area is judged, a coordinate transforma 
tion processing is eXecuted betWeen the old geographical 
information and the current geographical information based 
on the corresponding points designated by an operator, and 
a similarity is judged by comparing closed areas included in 
the old geographical information and the current geographi 
cal information transformed on the basis of the coordinate 
transform processing. Incidentally, of attribute information, 
neWly-registered attribute information (information having 
no link information) may be displayed on the display device. 

[0021] According to a second aspect of the invention, in 
the ?rst aspect, the old link information and the attribute 
information are compared and grouped by using registration/ 
update day in the step c) and the current link information is 
generated based on compared and grouped results obtained 
by the registration/update day, judged results of the similar 
ity and the old link information in the step d). 

[0022] According to a third aspect of the invention, in the 
?rst or second aspect, current link information is generated 
so as to have a class indicative of Whether or not generated 
current link information is certain current link information in 
the step c), attribute information linked by the current link 
information and the closed area on the second area are 
displayed in a ?rst mode or a second mode in response to 
Whether or not generated current link information is certain 
current link information, and a class indicating Whether or 
not corresponding current link information is certain current 
link information is changed by operating the displayed 
attribute information and closed area on the second area in 
a predetermined manner in the step d). 

[0023] According to a fourth aspect of the invention, in the 
?rst or second aspect, a similarity is judged by using 
character recogniZed results obtained Within closed areas of 
the closed area of the ?rst area information and the closed 
area of the second area information in the step b), and 
current link information is generated by using the character 
recogniZed results in the step c). 
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[0024] According to a ?fth aspect of the invention, in the 
?rst or second aspect, a data format of the ?rst area infor 
mation and a data format of the second area information are 
different from each other. For example, even When old 
geographical information is of the vector format and current 
geographical information is of the image format, link infor 
mation can be changed based on respective position infor 
mation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a general ?oWchart of the present inven 
tion; 
[0026] FIG. 2 is a block diagram shoWing a computer 
system Which carries out the present invention; 

[0027] FIG. 3A is a diagram shoWing residents informa 
tion; 
[0028] FIG. 3B is a diagram shoWing area information; 

[0029] FIG. 3C is a diagram shoWing link information; 

[0030] FIG. 4 is a diagram shoWing a link information 
grouped table; and 

[0031] FIG. 5 is a diagram shoWing an example of a 
picture displayed on a screen of a display device according 
to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0032] An embodiment of the present invention Will here 
inafter be described With reference to the draWings. A link 
information management method in a system Which man 
ages geographical information and residents information in 
association With each other Will be described hereinafter. 
Incidentally, geographical information is information 
indicative of geographical features, such as roads and build 
ings, and contains closed area information, such as a build 
ing displayed as a closed area. 

[0033] FIG. 1 of the accompanying draWings shoWs a 
processing outline according to this embodiment by a ?oW 
chart. Initially, stored information used in this embodiment 
Will be described. 

[0034] In area information 1020, there are stored tWo 
kinds of geographical information called old geographical 
information 1021 and current geographical information 
1022. The old geographical information 1021 is geographi 
cal information in Which a corresponding relationship 
betWeen a closed area on geographical information and 
residents information 1030 exists previously as link infor 
mation 1010. On the other hand, current geographical infor 
mation 1022 is geographical information in Which the link 
information 1010 indicative of a corresponding relationship 
betWeen a closed area on geographical information and 
residents information does not exist before the processing 
Which Will be described beloW. Incidentally, as a format for 
storing geographical information, there are knoWn formats 
such as a vector format (format for storing area information 
by using an algebra curve) and an image format (format for 
expressing area information by an array of pixels). The 
format for storing geographical information according to 
this embodiment may be any of the vector format, the image 
format and other formats as long as the position of the closed 
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area can be determined. In particular, since the closed area 
can be extracted from an image processing technology 
Which Will be described later on, the geographical informa 
tion of the image format may be handled in substantially the 
same manner as the geographical information of the vector 
format is handled according to this embodiment. That is, in 
this embodiment, it is permitted that the formats for storing 
the old geographical information 1021 and the current 
geographical information 1022 may be different from each 
other. FIG. 3B shoWs an example of the old geographical 
information 1021 and the current geographical information 
1022 stored as the area information 1020. 

[0035] In the residents information 1030 shoWn in FIG. 1, 
there is stored residents personal information, such as names 
and address of residents. FIG. 3A shoWs an example of an 
arrangement of residents information 1030. The residents 
information 1030 shoWn in FIG. 3A includes a residents ID 
1031, a name 1032 and an update day 1033. In the residents 
ID 1031, there is stored a unique key Which is used to 
uniquely identify the record of the residents information 
1030. In the update day 1033, there is stored an update day 
of each record of residents information. 

[0036] The link information 1010 shoWn in FIG. 1 is 
information for holding a corresponding relationship 
betWeen the residents information 1030 and the area infor 
mation 1020. As shoWn in FIG. 1, the link information 1010 
includes old link information 1011 and current link infor 
mation. The current link information is grouped by the 
folloWing processing to provide certain link information 
1012, uncertain link information 1013 and failure link 
information 1014. FIG. 3C shoWs an example of an arrange 
ment of link information. As shoWn in FIG. 3C, although 
these four link information are stored as different table ?les, 
their data structures as the link information are the same. 

[0037] As shoWn in FIG. 3C, the link information 1010 
includes an ID 4010, an inner point 4020, a closed area 4030, 
a residents ID 4040 and an update day 4050. In the ID 4010, 
there is stored a unique key Which is used to uniquely 
identify each record of link information. In the closed area 
4030, there is stored information Which is used to specify a 
polygonal area on the map. In the inner point 4020, there is 
stored a point (representing point) included in the closed 
area 4030 as the inner point. For example, position infor 
mation (X00, X01, X02, X03) of vertexes composing the 
closed area on the old geographical information 1021 of 
FIG. 3B are stored in a closed area 4030 of the old link 
information 1011, and the point X0 Within this closed area 
is stored in the inner point 4020 of the old link information 
1011. In the residents ID 4040, there are stored residents ID 
of residents co-responding to the closed area described in the 
closed area 4030 of a residents ID 1031 of the residents 
information 1030. By such link information 1010, the closed 
area on the geographical information (area information 
1020) is made corresponding to the residents information 
1030. Incidentally, in the folloWing description, of the closed 
areas on the geographical information 1020, a closed area 
Which is made corresponding to the residents information 
1030 by the link information 1010 is referred to as an anchor 
area. In an update day 4050 of the link information 1010, 
there is stored update day of each record. 

[0038] In FIG. 1, position information 1040 is informa 
tion Which is inputted When an operator designates a posi 
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tion on old geographical information or current geographical 
information displayed on a screen of a display device by 
operating an input device, such as a keyboard 2020 or a 
mouse 2030 shoWn in FIG. 2. 

[0039] Before describing each Processing shoWn in FIG. 
1, a system arrangement and an example of a picture 
according to this embodiment Will be described beloW. 

[0040] FIG. 2 is a block diagram shoWing a computer 
system Which carries out this embodiment. The system 
according to this embodiment includes a display device 
2010, a keyboard 2020, a mouse 2030, a computer apparatus 
2040 and a storage device 2050. The computer apparatus 
2040 includes a CPU (central processing unit) 2041 and a 
memory 2042. Each processing shoWn in FIG. 1 is executed 
by using the system apparatus shoWn in FIG. 2. In the 
storage device 2050, there are stored the residents informa 
tion 1030, the link information 1010 and the area informa 
tion 1020 shoWn in FIG. 1. Incidentally, if the memory 2024 
has a sufficiently large storage capacity, then the residents 
information 1030, the link information 1010 and the area 
information 1020 may all be stored in the memory 2042. 
Also, a program for executing each processing shoWn in 
FIG. 1 is stored not only in the memory 2042 but also may 
be stored in a medium such as ?oppy disks. A suitable 
storage device such as a CD-ROM, DVD-ROM and MO 
may be used as the storage device 2050, and the area 
information 1020 represented by geographical information 
may be stored in such a storage device. 

[0041] FIG. 5 shoWs an example of a picture displayed on 
the display device 2010 according to this embodiment. An 
operation procedure according to this embodiment Will 
hereinafter be described With reference to FIG. 5. 

[0042] The old geographical information 1021 of FIG. 3B 
is displayed on an old geographical information display 
screen 5020 shoWn in FIG. 5. The current geographical 
information 1022 of FIG. 3B is displayed on a current 
geographical information display screen 5020 of FIG. 5. An 
operator selects “LINK POINT DESIGNATE”5021 of the 
menu shoWn in FIG. 5, and designates three points (eg P, 
Q, R) on the display screen 5010 of the old geographical 
information 1021. Then, the operator designates three points 
Which are judged as “THE SAME POINTS AS THOSE 
DESIGNATED POINTS ON THE OLD GEOGRPHICAL 
INFORMATION 1021” on the display screen 5020 of the 
current geographical information 1022. FIG. 5 shoWs the 
case in Which the operator designated points S, T, U as points 
corresponding to the points P, Q, R. 

[0043] Incidentally, although FIG. 5 displays maps in 
different scales in the display screen 5010 of the old geo 
graphical information and the display screen 5020 of the 
current geographical information, in the system according to 
this embodiment, the old geographical information display 
screen 5010 and the current geographical information dis 
play screen 5020 may be displayed in an enlarged or reduced 
scale, respectively. When the corresponding points are des 
ignated by using this function, if both maps are displayed on 
the screens in such a manner that the scales become coin 
cident With each other on both display screens by properly 
changing the reduction ratios of both maps, then a corre 
sponding relationship betWeen the both maps becomes easy 
to understand. Also, in this embodiment, although the dis 
play screens 5010 and 5020 Which display the Whole of the 
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area information 1020 for the sake of convenience, the 
Whole of the area information 1020 need not be displayed on 
the screen. The area information 1020 may be displayed in 
the format in Which the corresponding points can be inputted 
such as When the area information 1020 is displayed partly. 
Furthermore, the old geographical information 1021 and the 
current geographical information 1022 may be displayed on 
the display area of the same WindoW in an overlapping 
fashion. Incidentally, in this embodiment, even When the 
corresponding points are inputted to the partial area of 
geographical information, link information outside the dis 
play screen may be changed by other link information by a 
processing Which Will be described later on. 

[0044] Then, When the operator selects “LINK 
CHAN GE”5022 on the menu, the processings 1001 to 1008 
shoWn in FIG. 1 are executed. The system generates certain 
link information 1012, uncertain link information 1013 and 
failure link information 1014 shoWn in FIG. 3C from the old 
link information 1011 shoWn in FIG. 3C. Then, anchor areas 
on the current geographical information 1022 are displayed 
by colors such as blue or yelloW in response to the classes 
of the link information thus generated. The certain link 
information is link information in Which a link betWeen 
residents information and geographical information is made 
certain; the uncertain link information is link information in 
Which a link betWeen residents information and geographi 
cal information Will be made certain probably although is 
not judged to be certain; and the failure link information is 
link information in Which residents information that could 
not be linked to geographical information are stored. When 
the operator selects an anchor area (closed area Which is 
made corresponding to the residents information 1030) on 
the current geographical information 1022 by using the 
mouse 2030, the content of the residents information 1030 
corresponding to that anchor area is displayed on the resi 
dents information display screen 5030. 

[0045] On the other Land, a list of the residents informa 
tion 1030 corresponding to the uncertain link information 
1013 and the failure link information 1012 is displayed on 
“UNCERTAIN/FAILURE RESIDENTS INFORMATION 
DISPLAY SCREEN”5040. In this list, residents names 
Which are made corresponding by the uncertain link infor 
mation 1013 are displayed in the form such that they can be 
distinguished from residents names Which are made corre 
sponding by the failure link information 1014. In the 

example of FIG. 5, “kWi?E¥-(OSAKA HANAKO in Roman 
expression)” displayed in italic characters is residents name 
Which is made corresponding by the uncertain link infor 

mation 1013. Remaining “E?E-EMKANSAI ICHIRO)” and 
“BWWKEK (TANAKA JIRO)” are residents names Which are 
made corresponding by the failure link information 1012. 
Incidentally, instead of displaying residents names by dif 
ferent fonts, residents names may be distinguished by dif 
ferent colors. 

[0046] The processing in this embodiment Will hereinafter 
be described With reference to FIG. 1 and the display 
examples of FIG. 5. The processing according to this 
embodiment includes a calculate coordinate translation 
matrix 1001, a translate inner point 1002, an extract area 
from geographic information 1003, a compare similarity 
level of area shape 1004, a compare update day 1005, a 
group link information 1006, a display anchor area 1007, 
and a display residents information 1008. 



US 2001/0042071 A1 

[0047] In the calculate coordinate translation matrix 1001, 
on the basis of the position information of point sequences 
(P, Q, R) and (S, T, U) Which are designated on the screen 
of FIG. 5 by the operator, a tWo-dimensional matrix M and 
a tWo-dimensional vector (longitudinal matrix) V Which 
satisfy the following equation. The folloWing components p, 
q, r, s, t and u are expressed by tWo-dimensional vectors 
(longitudinal matrix) Which have position information of 
point sequences (P, Q, R) and (S, T, U) as components as: 

[0049] According to a solution of simultaneous equations, 
the above-mentioned M, V can be obtained from the position 
information of the corresponding three points (P, Q, R) and 
(S, T, U). Incidentally, assuming several premises betWeen 
geographical information, then the number of the designated 
points on the display screen can be reduced to one or tWo 
points. For example, if magnifying poWers of lengths and 
breadths in the old geographical information 1021 and the 
current geographical information 1022 are equal to each 
other, respectively, then M is given as a rotation matrix 
multiplied by a constant. Thus, M, V can be calculated by 
designating only tWo points on the display screens 5010 and 
5020. Also, if the magnifying poWers of lengths and 
breadths in the old geographical information 1021 and the 
current geographical information 1022 are equal to each 
other, respectively, and the directions thereof also are equal 
to each other, then M is given as a unit matrix. Thus, M, V 
can be calculated by designating only one point each on the 
display screens 5010 and 5020. While the three points are 
designated on the respective geographical information as 
described above, if the above-mentioned hypothesis is estab 
lished, then the number of the designated points may be 
either one point or tWo points. Moreover, in order to reduce 
an error in the coordinate translation, it is possible to 
increase an accuracy of the calculate coordinate translation 
matrix 1001 by designating four points or more. 

[0050] In the translate inner point 1002, the coordinate 
translation is effected on each inner point 4020 of the old 
link information 1011 by using the M and V obtained at the 
calculate coordinate translation matrix 1001, thereby obtain 
ing points on the current geographical information 1022. 
FIG. 3B shoWs the state in Which a translated inner point 
Zi=M~Xi+V (i=0, 1, 2) has been obtained as a point on the 
current geographical information 1022 after the coordinate 
translation has been effected on each inner point Xi (i=0, 1, 
2) of the old geographical information 1021. 

[0051] The extract area from geographical information 
1003 extracts the closed area of the current geographical 
information 1022 by using the translated inner point Zi 
obtained in the translate inner point 1002 and the current 
geographical information 1022. If geographical information 
is stored in the vector format, then the closed area is stored 
in the geographical information of the vector format itself so 
that the closed area including the translated inner point can 
be extracted by judging “Whether or not each closed area 
includes the translated inner point”. If on the other hand 
geographical information is stored in the image format, then 
a closed area can be extracted by using an image processing 
technology. As the image processing technology, “ALGO 
RITHM FOR EXTRACTINGA CLOSED AREAINCLUD 
ING SPECIFIC POINT” for extracting a contour line con 
structing an area by tracing black point sequences on an 
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image is disclosed by “IMAGE PROCESSING AND PAT 
TERN MEASURING TECHNOLOGY” edited by THE 
JAPAN SOCIETY OF MECHANICAL ENGINEERS (pp. 
82-83, published by Asakura Shoten, 1986). By using the 
above-mentioned algorithm, it is possible to obtain a closed 
area including a speci?c point (inner point in this embodi 
ment) from the geographical information of the image 
format. That is, regardless of Whether the geographical 
information is stored in the vector format or the image 
format, there can be obtained the closed area including the 
inner point Zi. FIG. 3B shoWs the case in Which a closed 
area (Z00, Z01, Z02, Z03) has been obtained as the closed 
area including the inner point Z0 in the current geographical 
information 22. 

[0052] To simplify the description and the draWings, let us 
describe the present invention on the assumption that a 
closed area (Zi0, Zi1, Zi2, Zi3) is obtained With respect to 
the inner point Zi (i=0, 1) of each translation. HoWever, FIG. 
3B shoWs the case that a corresponding closed area does not 
exist With respect to the translated inner point Z2 in the 
current geographical information 1022. Incidentally, the 
folloWing description of this embodiment can be similarly 
applied to a closed area Which is generally shaped as a 
polygon. 
[0053] The compare similarity level of area shape 1004 
compares a similarity betWeen “the closed area of the 
current geographical information 1022 obtained in the 
extract area from geographical information 1003” and “the 
closed area 4030 of the old link information 1011” based on 
the translated coordinates (M, V) obtained in the calculate 
coordinate translation matrix 1001. Initially, a closed area 
translated into the coordinate system of the current geo 
graphical information 1022 is calculated by effecting the 
coordinate translation processing (coordinate translation by 
M, V) on the “closed area 4030 of the old link information 
1011”. In the folloWing description, the closed area Which 
results from effecting the coordinate translation on the 
closed area 4030 (Xi0, Xil, Xi2, Xi3) of the old link 
information 1011 Will be described as (Yi0, Yil, Yi2, Yi3). 
Here, Yij=M~Xij+V is established. The thus obtained closed 
area (Yi0, Yil, Yi2, Yi3) of the same coordinate system and 
the closed area (Zi0, Zi1, Zi2, Zi3) obtained by the extract 
area from geographical information 1003 are compared in 
similarity level of area shape. The similarity level of area 
shape is compared by using a DP (Dynamic Programming) 
matching Which is Well-knoWn in speech recognition and 
image recognition. The DP matching is an algorithm in 
Which audio information or image information is converted 
into a frequency component by a mathematical method, a 
concept of distance is de?ned betWeen frequency compo 
nents and a similarity of audio information or image infor 
mation is judged based on a magnitude of distance. Detailed 
contents of the DP matching is described in “PATTERN 
UNDERSTANDING” edited by Yoshiaki Shirai (pp. 202 
211, published by OHMSHA LTD., 1987). In this embodi 
ment, a distance obtained by the DP matching is assumed to 
be L, and a proper interval (a, b) (a>0) is assumed to be on 
a straight line. Then, a similarity of level betWeen the closed 
areas is judged as folloWs. In this case, the distance L is a 
minimum value of sum total of distances betWeen point 
sequences corresponding to various routes ranging from a 
starting point (a1, b1) to an ending point (al, bJ) When a point 
sequence (ai, bj) is composed of tWo data strings {ai} and 
{bj} Which are to be compared in similarity level. The 
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smaller the value of L becomes, the more the change of the 
tWo data strings becomes similar. Accordingly, it is indicated 
that a similarity level of the tWo judged targets is high, 

[0054] (1) If the distance L is contained in the interval 
[0,a]: it is judged as the same area. 

[0055] (2) If the distance L is contained in the interval 
(a, b): it is judged as the uncertain area. 

[0056] (3) If the distance L is contained in the interval 
[b, ]: it is judged as the failure area. 

[0057] Incidentally, the algorithm used in the compare 
similarity level of area shape 1004 is not limited to the DP 
matching, and may be an algorithm using comparison of 
area and the number of vertexes of a closed area. There can 

be any kinds of algorithms for comparing a similarity level 
of closed area. 

[0058] A compare update day 1005 compares update days 
of the old link information 1011 and the residents informa 
tion 1030. Latest update day stored in the old link informa 
tion 1011 and the update day 1033 of the corresponding 
residents information 1030 are compared and grouped as 
folloWs: 

[0059] (1) Residents informationéold link informa 
tion: this is the case in Which residents information 
is older than the link information or the case for the 
same day. 

[0060] (2) Residents information>old link informa 
tion: this is the case in Which residents information 
is neWer than link information, and there is then the 
large possibility that neW residents information Will 
not be re?ected on the link information. 

[0061] Incidentally, the method of comparing update days 
is not limited to the above-mentioned methods. 

[0062] A group link information 1006 groups the residents 
information 1030 and the old link information 1011 based on 
a table of link information group shoWn in FIG. 4 Which is 
determined by the compared result of the compare similarity 
level of area shape 1004 and compared result of the compare 
update day 1005, and generates the certain link information 
1012, the uncertain link information 1013 and the failure 
link information 1014. In the certain link information 1012 
and the uncertain link information 1013, there are stored the 
inner point and the closed area obtained by the eXtract area 
from geographical information 1003 together With ID, resi 
dents ID and update day. Although ID, residents ID and 
update day are stored in the failure link information 1014, it 
is frequently observed that the inner point and the closed 
area are stored in or not stored in the failure link information 
1014. When each record of the residents information 1030 is 
made corresponding to the old geographic information 1020 
by the old link information 1011, the inner point and the 
closed area obtained by the eXtract area from geographic 
information 1003 are stored in the failure link information 
1014 (Z2 is stored in the failure link information 1014 as the 
inner point in the eXample of FIG. 3B). In other cases, 
nothing is stored in an inner point 4022 and a closed area 
4032 of the failure link information 1014. FIG. 3C shoWs an 
eXample of stored results of link information according to 
this processing. 

[0063] A display anchor area 1007 displays anchor areas 
on the current geographic information 1022 by using the link 
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information 1010 obtained in the group link information 
1006 in the different forms in response to the similarity level 
of area shape. For eXample, anchor areas of the current link 
information 1012 and the uncertain link information 1013 
are displayed in blue and yelloW, respectively. FIG. 5 shoWs 
an eXample of a displayed picture of the anchor area. 

[0064] Display residents information 1008 groups the resi 
dents information 1030 by using the link information 1010 
obtained in the group link information 1006, and displays a 
grouped result on the display screen. Of the residents 
information, residents information in Which the value of the 
residents ID 1031 is stored as residents ID 4042 of the 
uncertain link information 1013 or the failure link informa 
tion 1014 are displayed on a display screen 5040 of 
“UNCERTAIN/FAILURE RESIDENTS INFORMATION” 
shoWn in FIG. 5 in the form of a list. 

[0065] Incidentally, the class (“CERTAIN” OR “UNCER 
TAIN” OR “FAILURE”) of the link information relative to 
the current geographic information 1022 may be changed at 
the record unit of the link information When the operator 
operates the display screen. For eXample, the operator 
double-clicks a resident name (“id/EYE?” in FIG. 5) dis 
played on the display screen 5040 of the “UNCERTAIN/ 
FAILURE RESIDENTS INFORMATION”) by the mouse 
2030 of FIG. 2. Then, the system side judges that the 
operator determines the link information, and moves the 
corresponding record of the selected uncertain link infor 
mation to the record of the certain link information 1012. 
Then, the resident name of the certain residents information 
is deleted from the display screen 5040 of the “UNCER 
TAIN/FAILURE RESIDENTS INFORMATION”. Thus, the 
uncertain link information can be made certain With ease. 

[0066] Incidentally, While the certain link information 
1012, the uncertain link information 1013 and the failure 
link information 1014 are comprised of different tables as 
shoWn in FIG. 3C in the embodiment of the present inven 
tion, these link information may all be stored in one table 
and each record may hold a ?ag indicating that the record is 
“certain”, “uncertain” or “failure”. 

[0067] Further, in the above-mentioned embodiment, 
While the present invention is applied to the geographic 
information system by Way of example, the present inven 
tion is not limited thereto, and may be applied to a system 
Which holds link information in Which area information and 
attribute information are associated With each other. For 
eXample, as a system similar to the geographic information 
system, there is knoWn a system in Which a document and 
database are associated With each other by link information. 
Since the document has a square area (area information) 
called cell, it is to be understood that the processing in FIG. 
1 can be similarly applied to the document. That is, the 
square area on the document is processed in a manner of 
FIG. 1, Whereby a maintenance of link information in Which 
the document and the database are associated With each 
other can be realiZed similarly. 

[0068] Incidentally, in a document or the like, it is fre 
quently observed that characters such as entry names are 
described in the cell. Therefore, in the case of the document, 
a processing of “if character recogniZed results Within tWo 
square areas agree With each other, then it is determined that 
area information become coincident” may be added to the 
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internal processing of the compare similarity level of area 
shape 1004 of the area information of FIG. 1. If the 
above-mentioned processing is added, then it is possible to 
increase an accuracy required in changing the link informa 
tion of the link information maintenance system in Which a 
document is a target. Also, When geographic information 
includes characters in a map, a link information change 
accuracy can be increased by executing the similar process 
mg. 

[0069] As described above, according to the present 
invention, since a similarity level betWeen tWo closed areas 
is judged on the basis of position information designated in 
the old ?rst area information and the current second area 
information by the operator, a corresponding relationship of 
closed areas on the map can be judged even betWeen area 

information having different scales or directions, thereby 
making it possible to change the link information. Therefore, 
even the previously-registered link information can be 
changed. If current link information is generated considering 
compared and grouped results obtained by the registration or 
update day, then it is possible to generate current link 
information more accurately. If attribute information or the 
like is displayed in the different modes in response to the 
class indicating Whether the current link information is 
certain or not and the class can be changed by a predeter 
mined operation, then uncertain link information, for 
eXample, can be made certain With ease, and the link 
information can be changed With ease. Thus, it becomes 
possible to support the processing in Which link information 
updated results are con?rmed by the operator. Further. If 
neWly-registered attribute information of attribute informa 
tion is displayed, then attribute information that the operator 
should create neW link information can be recogniZed With 
ease. If the similarity level is judged by using character 
recogniZed results Within the closed area and current link 
information is generated, then the current link information 
can be generated more accurately. Further, even When old 
and current area information are different in data form such 
as When old area information is in the vector format and 
current area information is in the image format, link infor 
mation can be changed. As described above, according to the 
present invention, it is possible to reduce the number of steps 
of a link maintenance processing in the geographic infor 
mation system. 

[0070] Having described a preferred embodiment of the 
invention With reference to the accompanying draWings, it is 
to be understood that the invention is not limited to that 
precise embodiment and that various changes and modi? 
cations could be effected therein by one skilled in the art 
Without departing from the spirit or scope of the invention as 
de?ned in the appended claims. 

What is claimed is: 

1. A link information management method using a com 
puter apparatus including a CPU, an input device, a display 
device and a storage device storing ?rst area information 
concerning a ?rst area including a closed area, second area 
information concerning a second area including a closed 
area, attribute information correlated With said ?rst area 
information and old link information indicative of a corre 
sponding relationship betWeen said ?rst area information 
and said attribute information, comprising the steps of: 
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a) displaying said ?rst area and said second area in 
accordance With said ?rst area information and said 
second area information, respectively, and obtaining 
position information of corresponding points of a pre 
determined number indicative of the same positions 
instructed on said ?rst area and said second area 
through said input device; 

b) obtaining a translation equation for translating said ?rst 
area information into said second area information by 
using said position information of corresponding points 
and judging similarity betWeen the closed area of said 
?rst area information and the closed area of said second 
area information translated based on said translation 
equation; 

c) generating current link information Which causes said 
second area information and said attribute information 
to be correlated With each other based on the judged 
results of similarity and said old link information; and 

d) displaying said attribute information and the closed 
area on said second area on said display device by using 
said current link information thus generated. 

2. A link information management method as claimed in 
claim 1, Wherein said old link information and said attribute 
information are compared and grouped by using access/ 
update day in said step (c) and said current link information 
is generated based on compared and grouped results 
obtained by said access/update day, said judged results of 
similarity and said old link information in said step 

3. A link information management method as claimed in 
claim 1, Wherein said current link information is generated 
so as to have a class indicative of Whether or not the 
generated current link information is certain current link 
information in said step (c), attribute information linked by 
said current link information and the closed area on the 
second area are displayed in a ?rst mode or a second mode 
in response to Whether or not the generated current link 
information is certain current link information, and a class 
indicating Whether or not corresponding the current link 
information is certain current link information is changed by 
operating the displayed attribute information and closed area 
on the second area in a predetermined manner in said step 

(d) 
4. A link information management method as claimed in 

said step (b) in claim 1, Wherein said similarity is judged by 
using character recogniZed results obtained Within closed 
areas of the closed area of said ?rst area information and the 
closed area of said second area information. 

5. A link information management method as claimed in 
claim 1, Wherein a data format of said ?rst area information 
and a data format of said second area information are 
different from each other. 

6. A computer-readable storage medium storing a pro 
gram for implementing a link information management 
method using a computer system including a CPU, an input 
device, a display device and a storage device for storing ?rst 
area information concerning a ?rst area including a closed 
area, second area information concerning a second area 
including a closed area, attribute information correlated With 
said ?rst area information and old link information indica 
tive of a corresponding relationship betWeen said ?rst area 
information and said attribute information, said method 
comprising the steps of: 

a) displaying said ?rst area and said second area in 
accordance With said ?rst area information and said 
second area information, respectively, and obtaining 
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position information of corresponding points of a pre 
determined number indicative of the same positions 
instructed on said ?rst area and said second area 
through said input device; 

b) obtaining a translation equation for translating said ?rst 
area information into said second area information by 
using said position information of corresponding points 
and judging similarity betWeen the closed area of said 
?rst area information and the closed area of said second 
area information translated based on said translation 
equation; 
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c) generating current link information Which causes said 
second area information and said attribute information 
to be correlated With each other based on the judged 
results of said similarity and said old link information; 
and 

d) displaying said attribute information and the closed 
area on said second area on said display device by using 
said current link information thus generated. 


