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(57) The present invention relates to a technique for 
a positional information service using a portable tele- 
phone. For providing the positional information service, 
a service center (1 9) comprises a database (1 5) for re- 
taining bubble data in which spatial range information 
including a latitude of a building, a longitude thereof, an 
altitude thereof and a bubble diameterthereof in a three- 
dimensional space is associated with facility information 
related to the building or a URL for obtaining service in- 
formation of the facility information, an extracting sec- 
tion (40) for extracting, on the basis of positional infor- 
mation including a latitude of a portable terminal ( I I ) ,  a 

(72) Inventors: 
Meifu, Yoshinobu, Fujitsu Limited 
Kawasaki-shi, Kanagawa 21 1-8588 (JP) 
Mori, Shinichiro, Fujitsu Limited 
Kawasaki-shi, Kanagawa 21 1-8588 (JP) 
Mizuma, Keiji, Fujitsu Limited 
Kawasaki-shi, Kanagawa 21 1-8588 (JP) 

(74) Representative: HOFFMANN - ElTLE 
Patent- und Rechtsanwalte 
Arabellastrasse 4 
81925 Miinchen (DE) 

F IG.  9 

longitude thereof, an altitude thereof, a direction thereof 
and an inclination angle thereof transmitted from the 
portable terminal (1 I ) ,  specified URL corresponding to 
specified bubble data including the positional informa- 
tion, of the bubble data, and a providing section (41) for 
providing, to the portable terminal (1 I ) ,  specified service 
information corresponding to the specified URL. This 
enables acquisition of information on a building in a pre- 
determined range from the user terminal position or 
service information on a store existing in a specified 
building in a visual range, and further allows precise 
seizing of the user's moving direction. 
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Description 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

[0001] The present invention relates to a server, a us- 
erterminal, an information providing service system and 
an information providing service method suitable, for ex- 
ample, for use in a positional information service using 
portable terminals. 

(2) Description of the Related Art 

[0002] In general, for preservation of electronic data, 
a user (enterprise, individual) uses a processing device 
such as a keyboard or a mouse. For signifying hislher 
intention, the user conducts conversion into another 
hardware and gives an instruction to the processing de- 
vice for retrieving or preserving data to the contents to 
be processed. 
[0003] Furthermore, in the recent years, the wide- 
spread use of portable terminals has prepared mobile 
environments, which has popularized small-sized GPS 
(Global Positioning System) modules whereby a posi- 
tion of human beings is measurable, thus providing a 
variety of services, with a portion thereof being used as 
a navigation (road guide) service which measures and 
shows a place a user stands. 
[0004] However, when retrieving or preserving data, 
the user is required to once convert user's intention into 
data in a different format, and in this case, there is a 
need to process the data in digital form; therefore, the 
user cannot conduct direct processing, such as placing 
something appearing in hislher sight on a shelf. That is, 
a problem exists in thatthe usercannot make a retrieval, 
so to speak, with an analog sensation, such as "go to- 
ward the north", "relatively rightlleft" and "somewhat 
rightlfotwardlbackward". This is not familiar with human 
sensation, thus resulting in a hard-to-use manner. 
[0005] Accordingly, in data retrieval and preservation, 
although the manipulation according to an analog sen- 
sation is more convenient, the user is forced to conduct 
the processing in a digital manner, and this digital 
processing requires special knowledge and experience. 
[0006] In addition, service for portable terminals main- 
ly involve voice service, and a display thereof is small 
in size and is not suitable for indication of a position the 
user exists . 
[0007] Still additionally, in a navigation service using 
voice, the user identifies a position by employing a GPS 
module built in or attached externally to the portable ter- 
minal. Thus, in the navigation service, the system side 
can offer a navigation in the absolute expression such 
as "go toward the north". 
[0008] On the other hand, difficulty is encountered in 
seizing the direction the user faces; hence, the system 
side cannot show a navigation such as "go straight" in 

a relative expression taking a user's situation into con- 
sideration. For this reason, according to this service, a 
navigation becomes hard in a case in which difficulty ex- 
ists in identification of "east", "west", "south" and "north". 
[0009] Moreover, in a case in which an object, for ex- 
ample, a motor vehicle, travels at a high speed, owing 
to the Doppler effect occurring between a GPS satellite 
and a portable terminal, it is possible to seize the user' 
s traveling direction. However, there is a problem in that, 
when the moving speed is low like walking, or while the 
user is in a stopping condition, difficulty is experienced 
in seizing the user or vehicle traveling direction. 
[0010] Meanwhile, in fact, there are very few of sys- 
tem providers (system operating people or firms) who 
can invest in high-priced facilities for seizing user' mo- 
tion. 

SUMMARY OF THE INVENTION 

[0011] The present invention has been developed in 
consideration of these problems, and it is therefore an 
object of the invention to provide a server, a user termi- 
nal, an information providing service system and an in- 
formation providing service method, which are capable 
of, in providing an information service using a portable 
telephone, acquiring information on a building standing 
in a predetermined range (of distance) from a user's ter- 
minal position, service information on a store existing in 
the interior of a specific building in avisual range, orthe 
like, and further of seizing a user's moving direction pre- 
cisely. 
[0012] For this purpose, in a system which provides 
information to a user terminal, a server according to the 
present invention comprises a database for retaining 
bubble data in which spatial range information in a three- 
dimensional space is associated with retrieval informa- 
tion for obtaining service information to be provided, an 
extracting section (unit) for extracting, on the basis of 
positional information transmitted from the user termi- 
nal, specified retrieval information corresponding to 
specified spatial range information including the posi- 
tional information, of the spatial range information re- 
tained in the database, and a providing section for pro- 
viding, to the userterminal, specified service information 
corresponding to the specified retrieval information ex- 
tracted in the extracting section. 
[0013] Thus, a user can easily acquire information on 
a store in a user' s visual range, and the user can turn 
the user terminal at a building in front for obtaining in- 
formation on goods a store in that building deals in. 
[0014] Furthermore, a server according to the inven- 
tion comprises a database for retaining bubble data in 
which spatial range information including a latitude of 
an object, a longitude thereof, an altitude thereof and a 
bubble diameter thereof in a three-dimensional space is 
associated with an address for acquiring assorted infor- 
mation related to the object or service information relat- 
ed to the assorted information, an extracting section for 



extracting, on the basis of positional information includ- 
ing a latitude of a user terminal, a longitude thereof, an 
altitudethereof, a direction thereof and an inclination an- 
gle thereof transmitted from the user terminal, a speci- 
fied address corresponding to specified spatial range in- 
formation including the positional information, of the 
spatial range information retained in the database, and 
a providing section for providing, to the user terminal, 
specified service information corresponding to the spec- 
ified address extracted in the extracting section. 
[0015] Thus, for example, an advertiser can insert an 
advertisement to users having user terminals, and an 
information providing service system provider can pro- 
vide a service while obtaining an advertising revenue, 
and further a usercan acquire service information to his1 
her heart's content and easily. That is, all the advertiser, 
service provider and user can gain the benefits. 
[0016] Still furthermore, a server according to the in- 
vention comprises a database for retaining bubble data 
in which spatial range information including a latitude of 
a building, a longitude thereof, an altitude thereof and a 
bubble diameterthereof in a three-dimensional space is 
associated with a uniform resource locator for acquiring 
facility information related to the building or service in- 
formation related to the facility information, an extracting 
section for extracting, on the basis of positional informa- 
tion including a latitude of a user terminal, a longitude 
thereof, an altitude thereof, a direction thereof and an 
inclination angle thereof transmitted from the user ter- 
minal, a specified uniform resource locator correspond- 
ing to specified bubble data including the positional in- 
formation, of the bubble data retained in the database, 
and a providing section for providing, to the user termi- 
nal, specified service information corresponding to the 
specified uniform resource locator extracted in the ex- 
tracting section. 
[0017] Thus, a user can easily obtain information on 
a subject to be retrieved, such as a building, each floor 
of a building or a sign, and the system provider can pro- 
vide service information without investing in high-priced 
facilities. 
[0018] In this case, it is also possible that a web infor- 
mation outputting section is provided to hold user infor- 
mation and an address generating section is provided 
to generate an address retaining the user information 
held in the web information output section. 
[0019] In this way, a list of uniform resource locators 
is manageable, which precisely provides service infor- 
mation corresponding to a subject to be retrieved. 
[0020] In addition, a server according to the invention 
comprises a database for retaining bubble data in which 
spatial range information including a latitude of a target, 
a longitude thereof, an altitude thereof and a bubble di- 
ameter thereof in a three-dimensional space is associ- 
ated with an message information retaining address es- 
tablished in a range of the bubble diameter, an extract- 
ing section for extracting message information retained 
in the database on the basis of positional information 

including a latitude of a user terminal, a longitude there- 
of, an altitude thereof, a direction thereof and an incli- 
nation angle thereof transmitted from the user terminal, 
and a providing section for providing, to the user termi- 
nal, the message information extracted in the extracting 
section. 
[0021] Thus, a large number of users can register 
their own information, and a service information provid- 
ing system provider can offer a personally high value 
added service in a business sense, and a user can get 
a higher value added service. 
[0022] In this case, it is also appropriate that the da- 
tabase is designed to sequentially update the bubble di- 
ameter of the bubble data on the basis of positional in- 
formation transmitted from a moving object. This ena- 
bles a user to obtain fine information. 
[0023] Moreover, it is also appropriate that the data- 
base sets an address based on the spatial range infor- 
mation as an electronic mail address, and retains the 
spatial range information in corresponding relation to 
the electronic mail address. 
[0024] In this way, a usercan obtain information easily 
and fast. 
[0025] Still moreover, it is also appropriate that the da- 
tabase retains, as the bubble data, service information 
on a public transportation terminal and information on 
transportation time. This enables a user to obtain a pre- 
cise time easily, and the userto obtain useful information 
from the external without entering a station to see a rail- 
road schedule or a guide plate. 
[0026] In addition, it is also possible that the database 
is designed to update the information on transportation 
time according to the present time. This enables the us- 
er to obtain more accurate transportation time, thus ac- 
complishing an improved service. 
[0027] Furthermore, in accordance with another as- 
pect of the invention, there is provided a user terminal 
comprising a detecting section for detecting positional 
information on an object, a transmitting section fortrans- 
mitting the positional information detected in the detect- 
ing section to a server, a receiving section for receiving, 
in connection with the positional information transmitted 
from the transmitting section, specified service informa- 
tion corresponding to specified spatial range information 
including the positional information, of spatial range in- 
formation in a three-dimensional space transmittedfrom 
the server, and a displaying section for displaying the 
specified service information received in the receiving 
section. 
[0028] This permits retrieval according to analog sen- 
sation based on human sensation. 
[0029] Still furthermore, a user terminal according to 
the invention comprises a detecting section for detecting 
positional information including a latitude of an object, 
a longitudethereof, an altitude thereof, a direction there- 
of and an inclination anglethereof, a transmitting section 
fortransmitting the positional information detected in the 
detecting section to a server, a receiving section for re- 



ceiving, in connection with the positional information 
transmitted from the transmitting section, specified serv- 
ice information corresponding to specified spatial range 
information including the positional information, of the 
spatial range information comprising a latitude of an ob- 
ject, a longitudethereof, an altitudethereof and a bubble 
diameter thereof in a three-dimensional space transmit- 
ted from the server, and a displaying section for display- 
ing the specified service information received in the re- 
ceiving section. 
[0030] Thus, this enables retrieval according to ana- 
log sensation based on human sensation. 
[0031] In addition, a userterminal according to the in- 
vention comprises a detecting section for detecting po- 
sitional information including a latitude of the terminal, 
a longitude thereof, an altitude thereof, a direction there- 
of and an inclination angle thereof, atransmitting section 
fortransmitting the positional information detected in the 
detecting section to a server, a receiving section for re- 
ceiving, in connection with the positional information 
transmitted from the transmitting section, specified serv- 
ice information corresponding to specified spatial range 
information including the positional information, of the 
spatial range information comprising a latitude of an ob- 
ject, a longitudethereof, an altitudethereof and a bubble 
diameter thereof in a three-dimensional space transmit- 
ted from the server, and a displaying section for display- 
ing the specified service information received in the re- 
ceiving section. 
[0032] Thus, a user can easily acquire information on 
a store in a user' s visual range, and the user can turn 
the user terminal at a building in front for obtaining in- 
formation on goods a store in that building deals in. 
[0033] In this case, it is also appropriate that the de- 
tecting section is composed of a direction sensor for 
measuring a direction and a satellite information receiv- 
ing section for receiving satellite information through the 
use of a global positioning system. This enables seizing 
a user's moving direction not only when a user's moving 
speed is high but also when the user is in a low-speed 
moving condition or in a stopping condition. 
[0034] Moreover, it is also appropriate that the detect- 
ing section includes an inclination sensor made to 
measure an inclination angle of a user terminal with re- 
spect to the horizontal line, which enables, for example, 
a restaurant to realize a service without preparing spe- 
cial equipment. 
[0035] Still moreover, it is also appropriate that the us- 
er terminal further comprises a hand-in-use discriminat- 
ing section for detecting the number of fingers on a 
housing of the user terminal to make a decision on a 
hand of a user being used. This can reduce the volume 
of information on a direction of the user terminal, to be 
transmitted to the server. 
[0036] In addition, it is also appropriate that the user 
terminal further comprises avoice guide section for con- 
ducting a guide to a place for the specified service in- 
formation, received in the receiving section, through the 

use of a voice file. This can reduce the volume of data 
to be transmitted from the server to the user terminal. 
[0037] Furthermore, in accordance with a further as- 
pect of the invention, there is provided an information 
providing service system comprising a server made to 
retain bubble data in which spatial range information in- 
cluding a latitude of an object, a longitude thereof, an 
altitude thereof and a bubble diameterthereof in a three- 
dimensional space is associated with an address hold- 
ing service information related to assorted information 
related to the object or the assorted information and a 
userterminal connected through a networkto the server 
for displaying assorted information retrieved through the 
use of the bubble data, wherein the server includes a 
database for retaining bubble data in which the spatial 
range information is associated with retrieval informa- 
tion for retrieving service information to be provided, an 
extracting section for extracting, on the basis of posi- 
tional information transmitted from the user terminal, 
specified retrieval information corresponding to speci- 
fied spatial range information containing the positional 
information, of the spatial range information retained in 
the database, and a providing section for providing, to 
the user terminal, specified service information corre- 
sponding to the specified retrieval information extracted 
in the extracting section, while the userterminal includes 
a detecting section for detecting the positional informa- 
tion, a transmitting section fortransmitting the positional 
information detected in the detecting section to the serv- 
er, a receiving section for receiving the specified service 
information retained in the server in connection with the 
positional information transmitted from the transmitting 
section, and a displaying section for displaying the serv- 
ice information received in the receiving section. 
[0038] Thus, a user can easily retrieve, with analog 
sensation, a thing in a building in avisual range the user 
shows interest in, and the user can obtain information 
on manufactures, natural things and celestial sphere ex- 
isting in a direction the user designates, and additionally 
acquire character, image and voice data, and others, on 
the object to be retrieved. 
[0039] In this case, it is also appropriatethat the trans- 
mitting section is designed to transmit a user's viewing 
direction (line of vision) detected on the basis of an in- 
clination angle of the user terminal with respect to the 
horizontal line and the server is designed to retrieve a 
desired subject on the basis of the viewing direction. 
This achieves automatic detection of the inclination an- 
gle of the user terminal so that the user can expect 
smooth voice guide service. 
[0040] Furthermore, in accordance with a further as- 
pect of the invention, there is provided an information 
providing service method comprising a measuring step 
in which a userterminal measures positional information 
including its own latitude, longitude, altitude, direction 
and inclination angle, a measured information transmit- 
ting step in which the userterminal transmits, to aserver, 
the positional information measured in the measuring 



step and a retrieval condition, a retrieving step in which 
the server retrieves, on the basis of the positional infor- 
mation transmitted in the measured information trans- 
mitting step, a plurality of specified service information 
of a plurality of bubble data in which spatial range infor- 
mation including a latitude of an object, a longitude 
thereof, an altitude thereof and a bubble diameterthere- 
of in a three-dimensional space is associated with an 
address for obtaining assorted information related to the 
object or a service information related to the assorted 
information, and a retrieval result notifying step in which 
the server notifies the user terminal of the plurality of 
specified service information retrieved in the retrieving 
step. 
[0041] Thus, a user can accept a high-value added 
service, and, for example, a system provider can adver- 
tise enterprise. 
[0042] In this case, it is also appropriate that the re- 
trieving step includes an extracting step of extracting a 
second information bubblefrom a plurality of information 
bubbles representative of images of spatial occupancy 
information of bubble data under afirst condition on the 
basis of the positional information and the spatial range 
information of the bubble data, an address extracting 
step of selecting a third information bubble from thesec- 
ond information bubble, extracted in the extracting step, 
under a second condition for extracting a uniform re- 
source locator corresponding to the third information 
bubble, and a selecting step of selecting and outputting 
the specified service information corresponding to the 
uniform resource locator extracted in the address ex- 
tracting step. This permits setting of a condition accord- 
ing to service. 
[0043] In addition, the foregoing retrieving step can 
also perform the extraction and outputting as stated in 
the following ( I )  to (5). 

(1) From the plurality of information bubbles, an in- 
tersection information bubble intersecting a retriev- 
al vector representative of a direction of the user 
terminal toward a subject to be retrieved is extract- 
ed as the second information bubble. In this case, 
the user can easily retrieve a building appearing in 
sight without depending on the size of the building. 
(2) The extracting step is made to extract a bubble, 
positioned in a direction of the retrieval vector, as 
the second information bubble from the plurality of 
information bubbles, and the selecting step is made 
to output all the second information bubbles. In this 
case, a building owner, even if hislher own building 
is smaller in size than other buildings, can set a larg- 
er bubble diameterso thatthe hit ratio of the building 
becomes higher than those of the other buildings, 
which achieving the retrieval without depending on 
the dimension of buildings. 
(3) The selecting step is made to output, of the sec- 
ond information bubble, a bubble existing in a pre- 
determined range, which allows the userto conduct 

a narrow-down retrieval for obtaining desired serv- 
ice information. 
(4) The extracting step is made to extract, as the 
object, the first visible object in a direction the user 
terminal takes, through the use of map data. This 
enables data extraction in consideration of more ac- 
curate location so that the user can retrieve a build- 
ing in hislher visual range. 
(5) The extracting step is made to extract the sec- 
ond information bubble taking configuration and lo- 
cation of a subject to be retrieved into consideration. 
With this arrangement, the actual dimension reap- 
pears, which permits accurate retrieval of a building 
the userwants to retrieve, and which allows reliable 
extraction of information on the nearest building. 

[0044] Furthermore, it is also appropriate that, after 
the retrieval result notifying step, there are provided a 
selected information transmitting step in which the user 
terminal transmits, of the plurality of specified service 
information notified in the retrieval result notifying step, 
service information selected by the user to the server 
and a displaying step in which the userterminal displays 
the service information selected in the selected informa- 
tion transmitting step. This enables the user to directly 
obtain useful information on a building appearing in 
sight. 
[0045] Still furthermore, it is also acceptable that the 
retrieval result notifying step is made to give, to a user, 
information including characters, images or voice, on a 
subject to be retrieved. This improves operability. 
[0046] In addition, an information providing service 
method according to the invention comprises a meas- 
uring step in which a user terminal measures positional 
information including its own latitude, longitude, altitude, 
direction and inclination angle, a measured information 
transmitting step in which the userterminal transmits the 
positional information measured in the measuring step 
to a server, and a registering step in which the server 
writes, in a database, the positional information trans- 
mitted in the information transmitting step and informa- 
tion on a subject to be retrieved. 
[0047] Thus, the usercan fetch information on atarget 
appearing in sight with extreme ease. 
[0048] In this case, it is also possible that the meas- 
uring step is made such that the userterminal is aligned 
with an information presenting tower forming the subject 
to be retrieved, and the information transmitting step is 
made to transmit a desired message inputted by a user. 
With this arrangement, for example, a user can leave a 
message for another userthe user is to meet by appoint- 
ment. 
[0049] Still additionally, an information providing serv- 
ice method according to the invention comprises a map 
information acquiring step in which a communication 
terminal acquires map information, a service providing 
place selecting step in which the communication termi- 
nal selects a desired service providing place from the 



map information acquired in the map information acquir- 
ing step, and a generating step in which a server con- 
nected through a networkto the communication terminal 
generates bubble data in association with the place se- 
lected in the service providing place selecting step. This 
enables registration through various types of communi- 
cation terminals, which enhances the degree of conven- 
ience. 
[0050] Further, a server according to the invention 
comprises a database for retaining bubble data in which 
region range information in a two-dimensional space is 
associated with retrieval information for obtaining serv- 
ice information to be provided, an extracting section for 
extracting, on the basis of positional information trans- 
mitted from the portable terminal, specified retrieval in- 
formation corresponding to specified region range infor- 
mation including the positional information, of the region 
range information retained in the database; and a pro- 
viding section for providing, to the portable terminal, 
specified service information corresponding to the spec- 
ified retrieval information extracted in the extracting sec- 
tion. 
[0051] Thus, a user can easily acquire information on 
a store in a user' s visual range, and the user can turn 
the user terminal at a building in front for obtaining in- 
formation on goods a store in that building deals in. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of aconfiguration of asystem 
to which the present invention is applicable; 
FIG. 2 is a block diagram showing a service center 
according to a first embodiment of the invention; 
FIG. 3 is another block diagram showing the service 
center according to the first embodiment of the in- 
vention; 
FIG. 4 is a block diagram showing a portable termi- 
nal according to the first embodiment of the inven- 
tion; 
FIG. 5 illustratively shows positional information 
measurement of a portable terminal according to 
the first embodiment of the invention; 
FIG. 6 illustratively shows an arrangement of build- 
ings for explaining the first embodiment of the in- 
vention; 
FIG. 7 is an illustration of an image of spatial occu- 
pancy information of bubble data according to the 
first embodiment of the invention; 
FIG. 8 is an illustration useful for explaining bubble 
data according to the first embodiment of the inven- 
tion; 
FIG. 9 is an illustration useful for explaining another 
bubble data according to the first embodiment of the 
invention; 
FIG. 10 is an illustration of one example of contents 
according to the first embodiment of the invention; 

FIGs. I 1  (a) to I 1  (h) are illustrations of one example 
of building data according to the first embodiment 
of the invention; 
FIG. 12 is a conceptual illustration of a service using 
bubble data according to the first embodiment of the 
invention; 
FIGs. 13(a) and 13(b) are illustrations of one exam- 
ple of information display according to the first em- 
bodiment of the invention; 
FIG. 14 is a sequence illustration useful for explain- 
ing registration in an information providing service 
system according to the first embodiment of the in- 
vention; 
FIG. 15 is a sequence illustration useful for explain- 
ing registration in an information providing service 
system through a personal computer according to 
the first embodiment of the invention; 
FIG. 16 is an illustration useful for explaining a 
charge system of bubble data according to the first 
embodiment of the invention; 
FIG. 17 is an sequence illustration of transmission 
and reception of data according to the first embod- 
iment of the invention; 
FIGs. 18(a) and 18(b) are illustrations useful for ex- 
plaining a retrieval mode of a service 1 according 
to the first embodiment of the invention; 
FIG. 19 is an illustration useful for explaining a dis- 
tance designated retrieval mode of the service 1 ac- 
cording to the first embodiment of the invention; 
FIGs. 20(a) and 20(b) are illustrations useful for ex- 
plaining a retrieval mode of a service 2 according 
to the first embodiment of the invention; 
FIGs. 21 (a) and 21 (b) are illustrations useful for ex- 
plaining another retrieval mode of the service 2 ac- 
cording to the first embodiment of the invention; 
FIG. 22 is a sequence illustration useful for explain- 
ing the service 1 according to the first embodiment 
of the invention; 
FIG. 23 is a sequence illustration useful for describ- 
ing a service information acquiring method accord- 
ing to the first embodiment of the invention; 
FIGs. 24(a) to 24(e) illustratively show service in- 
formation acquisition according to the first embodi- 
ment of the invention; 
FIGs. 25(a) and 25(b) are illustrations useful for de- 
scribing a service according to a first modification 
of the first embodiment of the invention; 
FIG. 26(a) is an illustration of one exampleof bubble 
data according to the first modification of the first 
embodiment of the invention; 
FIG. 26(b) is an illustration of one example of infor- 
mation display according to the first modification of 
the first embodiment of the invention; 
FIG. 27 is an illustration useful for describing aserv- 
ice according to a second modification of the first 
embodiment of the invention; 
FIG. 28 is an illustration of an image of spatial oc- 
cupancy information of bubble data according to the 



second modification of the first embodiment of the 
invention; 
FIG. 29 is an illustration useful for describing a sec- 
ond example of a service according to the second 
modification of the first embodiment of the inven- 
tion; 
FIG. 30 is an illustration useful for describing a serv- 
ice according to a third modification of the first em- 
bodiment of the invention; 
FIG. 31 is an illustration of an image of spatial oc- 
cupancy of bubble data according to the third mod- 
ification of the first embodiment of the invention; 
FIG. 32 is an illustration useful for describing a serv- 
ice according to afourth modification of the first em- 
bodiment of the invention; 
FIG. 33 is a block diagram showing a portable ter- 
minal according to the fourth modification of the first 
embodiment of the invention; 
FIG. 34 is an illustration useful for describing aserv- 
ice according to a fifth modification of the first em- 
bodiment of the invention; 
FIG. 35 is a conceptual illustration of a service ac- 
cording to a second embodiment of the invention; 
FIG. 36 is a sequence illustration useful for describ- 
ing registration in an information providing service 
system according to the second embodiment of the 
invention; 
FIG. 37 is a sequence illustration useful for describ- 
ing an information providing service system accord- 
ing to the second embodiment of the invention; 
FIG. 38 is a sequence illustration useful for describ- 
ing a retrieving method according to the second em- 
bodiment of the invention; 
FIG. 39 is a block diagram showing a portable ter- 
minal according to a third embodiment of the inven- 
tion; 
FIG. 40 is a front elevational view showing the port- 
able terminal according to the third embodiment of 
the invention; 
FIG. 41 is an illustration useful for describing a 
hand-in-use discriminating sensor according to the 
third embodiment of the invention; 
FIGs. 42(a) and 42(b) are illustrations useful for de- 
scribing an inclination angle detecting method ac- 
cording to the third embodiment of the invention; 
FIG. 43 is an illustration useful for describing a di- 
rection detecting method according to the third em- 
bodiment of the invention; 
FIGs. 44(a) to 44(c) are illustrations useful for de- 
scribing posture detection of the portable terminal 
according to the third embodiment of the invention; 
FIG. 45 is a sequence illustration of an example of 
a service according to the third embodiment of the 
invention; and 
FIG. 46 is an illustration useful for describing anoth- 
er hand-in-use discriminating method according to 
the third embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0053] Embodiments of the present invention will be 
described hereinbelow with reference to the drawings. 

(A) Description of First Embodiment of the Invention 

[0054] FIG. 1 is an illustration of a configuration of a 
system to which the present invention is applicable. In 
FIG. 1, an information providing service system (which 
sometimes will be hereinafter referred to simply as a 
"system"), designated generally at reference numeral 9, 
is for providing information to user terminals, and is 
equipped with a service center 19 and a plurality of port- 
able terminals 11 while being connected to radio base 
stations (radio towers) 1 Oa, a radio network 10, a gate- 
way server 13a, an internet 12, web servers 13b, a DNS 
(Domain Name System) server 13c and others. 
[0055] This system 9 renders the following two kinds 
of services (1) and (2) in addition to a telephone service 
and others. 

(1) A service (which will sometimes be referred to 
hereinafter as a "service 1 ") for displaying, on the 
portable terminal 11, information on a plurality of 
buildings existing in a predetermined range and in 
a direction toward which the portable terminal 11 is 
faced. For example, when facing the portable ter- 
minal 11 toward a desired direction, a user can ob- 
tain information on buildings in a range of 100 m 
from its position. 
(2) A service (which will sometimes be referred to 
hereinafter as a "service 2") for displaying, on the 
portable terminal 11, information on a specified 
building designated by the portable terminal 11. For 
example, a user can face the portable terminal 11 
toward one building existing in front for acquiring in- 
formation on goods a store in that building deals in. 

[0056] That is, accordingto theservice I, the usercan 
get information on buildings standing in a range of 100 
m from the user, while according to the service 2, the 
user can obtain information on the first building visible 
in a user's viewing (line of vision) direction. 
[0057] In FIG. I, the radio network 10 belongs to a 
mobile communication system put in operation by an en- 
terpriser (a communication carrier). 
[0058] The service center I 9  includes a server which 
retains bubble data in which mapping (association) is 
established between an object (for example, an actually 
existing object such as a building, each floor of a building 
and an advertising sign in a three-dimensional space, 
or an object traveling in a space) or spatial occupancy 
information (spatial range information or spatial region 
information) including a latitude of a desired space, a 
longitude thereof, an altitude thereof and a bubble di- 
ameter thereof, which will be described later, and as- 



sorted information related to that object or a URL (Uni- 
form Resource Locator) related to the assorted informa- 
tion. In addition, this servercan also include bubble data 
in which correspondence is set up between spatial oc- 
cupancy information on a desired space and assorted 
information to be related to the desired space or a URL 
related to the assorted information. The aforesaid spa- 
tial occupancy information signifies a specified space in 
a three-dimensional space, and the term "bubble" is de- 
rived from a state where the specified space floats like 
a bubble in the three-dimensional space, with the actual 
building being regenerated through the use of the bub- 
ble. In general, although a bubble is associated in our 
minds with a spherical configuration, the bubble taken 
here is not particularly limited to the sphere. 
[0059] Furthermore, each of the portable terminals 
(user terminals) 11, such as a portable telephone, is 
connected through the internet 12 to the service center 
19 and is for displaying various kinds of information re- 
trieved on the basis of that bubble data. Moreover, the 
portable terminal 11 is a subscriber's terminal of the ra- 
dio network 10, and is made to gain free access to the 
service center 19. 
[0060] Each of the radio base stations 1 Oa is connect- 
ed to each of the portable terminals 11 and the radio 
network 10 to accomplish interchange of a radio signal 
therewith. Moreover, each of the gateway servers 13a 
permits the passage of only a signal outputted from a 
server having a desired URL, and the internet 12 is con- 
structed such that a large number of servers employing 
the hyper text transfer protocol (http) are connected to 
each other. Still moreover, each of the web servers 13b 
is for retaining the contents of individuals, enterprises 
and others, with one example of the contents being 
shown in FIG. 10, and the DNS server 13c is for output- 
ting an IP (Internet Protocol) address corresponding to 
a host name. 
[0061] Incidentally, the system 9 in FIG. 1 has a con- 
figuration similarto those in each modification of the first 
embodiment, the second embodiment, the third embod- 
iment and each modification of the third embodiment, 
which will be described later. 
[0062] FIG. 2 is a block diagram showing the service 
center 19 according to a first embodiment of the present 
invention. 
[0063] As an example according to the first embodi- 
ment, a description will be given hereinbelow of a con- 
figuration in which one server comprising the following 
sections constitutes a service center. 
[0064] In FIG. 2 the service center 19 is made up of 
a database 15, a first receiving section 16, a first trans- 
mitting section 17, an extracting section 40, a providing 
section 41, a web information outputting section 18b, a 
gateway section (GW) 18a, a DNS (Domain Name Serv- 
er) section 18c and a mail transmittinglreceiving section 
18d. 
[0065] The database (spatial occupancy information1 
URL database) 15 retains bubble data in which spatial 

occupancy information comprising a latitude of an ob- 
ject, a longitudethereof, an altitudethereof and a bubble 
diameter thereof in a three-dimensional space is asso- 
ciated with assorted information related to the object or 
a URL for acquiring service information related to the 
assorted information. In addition, the database 15 has 
three-dimensional geographic data for processing the 
spatial occupancy information. Incidentally, the data- 
base 15 is not necessarily located in the service center 
19, but it is also possible that the database 15 is put in 
a server existing at a different place and connected to 
the internet 12. Still incidentally, although not shown, 
this database function is realizable by a hard disk, a 
ROM (Read Only Memory), a RAM (Random Access 
Memoty) and other devices. 
[0066] Furthermore, the assorted information related 
to the object is facility information concerned with build- 
ings, for example, information on buildings, the Tokyo 
tower, stores in the buildings and others, or information 
on public transportation such as stations. Still further- 
more, the service information related to the assorted in- 
formation is service information concerned with the fa- 
cility information, for example, information on enterprise 
manufactured products in their own enterprise build- 
ings, information on business hours of the Tokyo tower, 
information on menu of restaurants or eating houses in 
buildings, or railroad schedule information. In this case, 
the URL functions as an address for obtaining the serv- 
ice information. In the following description, if not em- 
phatically said, these will be used in similar meanings. 
Taking the facilitation of the construction of the database 
15 into consideration, it is more efficient that the data- 
base 15 is constructed in a manner that the spatial oc- 
cupancy information and the assorted information are 
not associated directly with each other but the spatial 
occupancy information is associated with the URL. 
[0067] FIG. 8 is an illustration useful for explaining da- 
ta in the database 15 according to the first embodiment 
of the present invention. 
[0068] In FIG. 8, the spatial occupancy information is 
information on objects such as a buildings registered in 
advance by building owners, enterprises, restaurants or 
the like, and in the bubble data, latitudellongitudelaIti- 
tudelbubble diameter are expressed as AlXl013, respec- 
tively. In addition, through each URL, the contents in 
which service information to be provided is written is 
easily retrievable. In other words, a web site for indicat- 
ing service information concerned with an object is held 
in conjunction with the URL. 
[0069] For rendering the foregoing service 1, when re- 
ceiving positional information and retrieval range trans- 
mitted from a portable terminal 11, the service center 19 
retrieves the bubble data corresponding to a building 
designated by a user through the use of that positional 
information, and retrieves a plurality of buildings, for ex- 
ample, standing in a range of 100 m from the position 
of the portable terminal 11 to the north to acquire a plu- 
rality of URLs corresponding to each of the plurality of 
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buildings for sending each of the contents held in the 
plurality of URLs to the portable terminal 11. 
[0070] Thus, the service center 19 can provide serv- 
ice information on the buildings standing within the 
range of 100 m from a user. 
[0071] In more detail, on the basis of the positional 
information, the service center 19 retrieves the bubble 
data through the use of a retrieval vector V. This retrieval 
vector V is a vector directed from a terminal position to 
a subject to be retrieved (retrieval subject), such as 
building, store and temple. In addition, the service cent- 
er 19 generates the retrieval vector V on the basis of the 
positional information transmitted from the portable ter- 
minal 11, and outputs, a retrieval result, a plurality of in- 
formation bubbles (image of spatial occupancy informa- 
tion of bubble data) intersecting the retrieval subject di- 
rection retrieval vector V. Incidentally, the service center 
19 can also select, of a plurality of information bubbles, 
service information on stores existing in the interior of 
one building standing in a predetermined range to send 
the service information to the portable terminal 11. 
[0072] In addition, for rendering the foregoing service 
2, when receiving positional information transmitted 
from the portable terminal 11, the service center 19 sim- 
ilarly generates a retrieval vector V on the basis of the 
terminal position and direction, and retrieves informa- 
tion bubbles intersecting first with the retrieval vector V 
for sending, to the portable terminal 11, the contents 
such as lunch menu of restaurants. Accordingly, for ex- 
ample, the service center 19 can offer service informa- 
tion on stores designated by users. 
[0073] Still additionally, as will be described later with 
reference to FIG. 7 or and otherfigures, an image of the 
spatial occupancy information has a spherical configu- 
ration, elliptical (oval) configuration or rectangular pole 
configuration conforming to the volume of a building in 
a space, and this configuration can be registered in var- 
ious modifications. In addition, the image is not limited 
to closed spaces (occupied spaces) but being set as a 
portion of a predetermined range in a space or as a one- 
side infinite range. 
[0074] This is equivalent to the effect that, when bub- 
ble data is written in the database 15, an image (infor- 
mation bubble) of spatial occupancy information of the 
bubble data appears, while, on removal of the bubble 
data from the database 15, the information bubble dis- 
appears. 
[0075] Furthermore, in FIG. 2, the first receiving sec- 
tion 16 is for receiving positional information including 
latitude, longitude, altitude, direction (azimuth) and in- 
clination angletransmittedfrom the portableterminal 11. 
This function is realizable by an input port, a CPU (Cen- 
tral Processing Unit: not shown) , a ROM, a RAM and 
others included in a personal computer or work station. 
[0076] The extracting section 40 is for extracting a 
specified URL (signifying specified address or specified 
retrieval information) corresponding to specified spatial 
occupancy information including positional information, 

of spatial occupancy information retained in the data- 
base 15 (intersecting the aforesaid retrieval vector V), 
on the basis of positional information including a latitude 
of the portable terminal 11, a longitude thereof, an alti- 
tude thereof, a direction thereof and an inclination angle 
thereof transmitted from the portable terminal 11. 
[0077] The providing section 41 is for providing, to the 
portable terminal 11, specified service information cor- 
responding to the specified URL extracted by the ex- 
tracting section 40. This providing section 41 can also 
provide (transmit) a URL or a content name correspond- 
ing to the URL to the portable terminal 11, as will be de- 
scribed later. Thus, a user can get information on a de- 
sired retrieval subject, and complicated retrieval be- 
comes unnecessary. 
[0078] The first transmitting section 17 (see FIG. 2) is 
for selecting, on the basis of positional information from 
the portable terminal 11 received in the first receiving 
section 16, bubble data/URL corresponding to the posi- 
tional information from a plurality of bubble data/URLs 
retained in the database 15 to transmit, to the portable 
terminal 11, service information indicated in a web site 
corresponding to that URL. This function is realizable by 
an output port, a CPU, a ROM, a RAM and others in- 
cluded in a personal computer or work station. 
[0079] The web information outputting section 18b is 
for retaining contents (see FIG. 10) such as individuals 
and restaurants, and is composed of a URL generating 
section (address generating section) 55 and a message 
storing section 56. This URL generating section 55 is for 
generating a URL which holds service information on 
the individuals, enterprises and others retained in the 
web information outputting section 18b. Therefore, the 
service center 19 can manage a list of URLs through the 
use of the URL generating section 55, thus providing 
precise service information corresponding to a retrieval 
subject. The message storing section 56 will be de- 
scribed later in a first modification of the first embodi- 
ment of the invention. 
[0080] The DNS section 18c has a conversion table 
between a host name and an IP address and outputs an 
IP address corresponding to a host name received. The 
mail transmittinglreceiving section 18d is for transmit- 
ting and receiving an electronic mail (which sometimes 
will hereinafter be referred to simply as a "mail"), and 
has a function to associate four kinds of information of 
latitude, longitude, altitude and bubble diameter with 
mail addresses as will be described later in the second 
embodiment. The gateway section 18a exhibits a well- 
known gateway function. 
[0081] Incidentally, each of these functions is realiza- 
ble by a cooperative operation of a CPU, a ROM, a RAM 
and other devices. Moreover, each of modifications of 
the first embodiment, the second embodiment, the third 
embodiment and a modification of the third embodi- 
ment, which will be described later, have a similar con- 
figuration. Still moreover, the respective functions of the 
service center 19 can also be distributed. 
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[0082] FIG. 3 is another block diagram showing a 
service center 19 according to the first embodiment of 
the present invention. In an example of FIG. 3, the serv- 
ice center 19 is constructed in a manner that, unlike the 
configuration using one service shown in FIG. 2, the re- 
spective functions are distributed to a plurality of serv- 
ers. The service center 19 shown in FIG. 3 is made up 
of a gateway server 13a, a web server 13b, a DNS serv- 
er 13c, a mail server 13d, a retrieval server 13e and a 
database 15. 
[0083] The gateway server 13a has a function similar 
to that of the gateway section 18a. Moreover, the web 
server 13b, the DNS server 13c, the mail server 13d and 
the retrieval server 13e are similar to the web informa- 
tion outputting section 18b, the DNS section 18c, the 
mail transmittinglreceiving section 18d and the provid- 
ing section 41, respectively. 
[0084] In addition, the parts marked with the same ref- 
erence numerals as those used above display the same 
or corresponding function, and the description thereof 
will be omitted for avoiding repetition. Incidentally, this 
configuration is similar to those in each modification of 
the first embodiment, the second embodiment, the third 
embodiment and a modification of the third embodi- 
ment. 
[0085] FIG. 4 is a block diagram showing the portable 
terminal 11 according to the first embodiment of the 
present invention. In FIG. 4, the portable terminal 11 is 
made up of antennas I 1  d and I 1  e, a detecting section 
21, a radio module I l f ,  a control module I l g ,  a display- 
ing section I 1  h, a speaker I 1  i, and a microphone I l j .  
[0086] The antenna 11 d is a GPS antenna for receiv- 
ing radio signals transmitted from satellites, while the 
antenna I 1  e is for transmitting and receiving radio sig- 
nals to and from the radio network 10. 
[0087] The detecting section 21 is for detecting posi- 
tional information on a terminal, including its latitude, 
longitude, altitude, direction and inclination angle, and 
is composed of a GPS module (satellite information re- 
ceiving section) I 1  c, an earth magnetism sensor I 1  b 
and an inclination sensor I 1  a. 
[0088] The GPS module 11c uses a global positioning 
system for receiving satellite information. This satellite 
information is information on a latitude of the portable 
terminal 11, a longitude thereof and an altitude thereof. 
Moreover, the GPS module I 1  c can be made to control 
the direction of the antenna I 1  d. 
[0089] The earth magnetism sensor (azimuth or direc- 
tion sensor) I 1  b detects the earth magnetism for meas- 
urement of directions. The direction reference is indica- 
tive of, for example, a direction of extension of the an- 
tenna I 1  e. This earth magnetism sensor I 1  b has a coil 
(not shown) for measuring the earth magnetism on the 
basis of the magnitude of the magnetic flux penetrating 
the coil. This measuring method is well known, and the 
description thereof will be omitted. 
[0090] The inclination sensor (gyro sensor) I l a  
measures an inclination angle of the portable terminal 

11 with respect to the horizontal line. This inclination 
sensor I 1  a detects the posture of the portable terminal 
11 in cooperation with a gyro module. 
[0091] FIG. 5 illustratively shows positional informa- 
tion measurement in the portable terminal 11 according 
to the first embodiment of the present invention. In FIG. 
5, the portable terminal 11 is positioned at an latitude A, 
a longitude Band an altitude 0, and is directed to a build- 
ing Q. Furthermore, the inclination angle is an angle 0 
(0 is a real number above 0 degree but below 90 de- 
grees) made between the longitudinal-axis direction of 
the portable terminal 11 and the horizontal plane. The 
long-axis direction thereof agrees with the extending di- 
rection of the antenna ll e. 
[0092] Accordingly, the portable terminal 11 obtains a 
direction measured by the earth magnetism sensor I 1  b 
and an inclination angle (in addition to the latitude A, the 
longitude B and the altitude 0, and sends these position- 
al information to the service sensor 19. On the basis of 
the positional information, the service center 19 extracts 
an URL corresponding to, of the spatial occupancy in- 
formation retained in the database 15, specified spatial 
occupancy information including that positional informa- 
tion, and sends the contents (service information) cor- 
responding to the extracted URL to the portable terminal 
11. 
[0093] The definition of the inclination angle is the 
same as those in the first embodiment, each modifica- 
tion of the first embodiment and the second embodi- 
ment. In the third embodiment, another inclination angle 
is employed, which will be stated later. A transmitting 
procedure of the positional information will be described 
later with reference to FIG. 22. 
[0094] Furthermore, the radio module I l f  (see FIG. 4) 
is for transmitting and receiving radio signals, and is 
composed of a second transmitting section 22a and a 
second receiving section 22b. 
[0095] The second transmitting section 22a is for 
transmitting, to the service center 19, positional infor- 
mation on the portable terminal 11, detected in the de- 
tecting section 21, while the second receiving section 
22b is for, in connection with the positional information 
transmitted from the second transmitting section 22a, 
receiving, of spatial occupancy information comprising 
a latitude of an object, a longitude thereof, an altitude 
thereof and a bubble diameterthereof in a three-dimen- 
sional space transmitted from the service center 19, 
specified service information corresponding to specified 
spatial occupancy information including that positional 
information. Each of thesecond transmitting section 22a 
and the second receiving section 22b is composed of a 
radio circuit. 
[0096] The control module 11 g is for controlling an op- 
eration of each portion of the portable terminal 11 and 
is for processing a transrnissionlreception data format 
on the basis of a predetermined protocol stack, with this 
function being realizable by a CPU, a ROM, a RAM and 
others. The displaying section 11 h is for displaying spec- 



ified service information received in the second receiv- 
ing section 22b, with this function being realizable by a 
window display. The speaker I 1  i is for outputting voice, 
while the microphone I l j  is for inputting voice. These 
are made to be amplified through an amplifier (not 
shown). Therefore, the portable terminal 11 exhibits a 
displaying function, a GPS receiving function, a direc- 
tion detecting function and a radio signal transmitting1 
receiving function. 
[0097] For receiving the service 1, a user faces the 
portable terminal toward a predetermined direction and 
inputs a retrieving range, for example 100 m, to the port- 
able terminal 11. In addition, the portable terminal 11 ac- 
quires the positional information on the portable terminal 
11 and transmits the positional information and the re- 
trieving range to the service center 19 for receiving sew- 
ice information from the service center 19. Still addition- 
ally, the user can issue a request for selection and trans- 
mission of service information on stores in buildings 
standing within a predetermined range, to the service 
center 19. Incidentally, the user can also set a distance 
range, for example 100 m, in the portable terminal 11 in 
advance in place of inputting the distance range. Alter- 
natively, it is also possible that making a retrieval in, for 
example, a range of 100 m is set previously in the serv- 
ice center 19 side. 
[0098] Therefore, the user can get information on 
three types of buildings: a building A, a building B and 
a building C in a user's viewing direction, or information 
concerned therewith. 
[0099] Moreover, for receiving the service 2, the user 
aligns the portable terminal 11 with the ninth floor of a 
building D a restaurant exists, and the portable terminal 
11 transmits the obtained positional information to the 
service center 19 for acquiring service information on 
the restaurant from the service center 19. Thus, the user 
can get service information on a specified building. 
[0100] Secondly, referring to FIGS. 6 to 13, a descrip- 
tion will be given hereinbelow of a service by which the 
service center 19 obtains desired service information on 
the basis of positional information on the portable termi- 
nal 11 and provides the service information to a user. 
[0101] FIG. 6 illustratively shows an arrangement or 
location of buildings for explaining the first embodiment 
of the present invention. In FIG. 6, four buildings are po- 
sitioned at the same longitude but at different latitudes. 
For example, a building A is in a range between a lati- 
tude A-I and a latitude A+1, and the central positions of 
a building B, a stadium C and a tower D are latitudes B, 
C and D, respectively. The latitude and the longitude are 
expressed using " (degree), ' (minute), " (second) as 
unit, and the same will also be taken in the following 
description. 
[0102] For example, for receiving the service 1, a user 
acquires and transmits positional information through 
the use of the portable terminal 11. 
[0103] FIG. 7 is an illustration of images (information 
bubbles) of spatial occupancy information of bubble da- 

ta according to the first embodiment of the present in- 
vention. In FIG. 7, information bubbles 1 to 17 indicate 
images corresponding to the buildings A to D shown in 
FIG. 6. In each of these information bubbles 1 to 17, 
spatial occupancy information comprising a latitude of 
an object, a longitude thereof an altitude thereof and a 
bubble diameter thereof is associated with assorted in- 
formation related to this object or information such as a 
URL related to the assorted information. 
[0104] The information bubbles 1, 5, 8 and 9 repre- 
sent the building A, the building B, the stadium C and 
the tower D. The information bubble is generated on the 
basis of spatial occupancy information including the size 
of the building. Moreover, the information bubble 1 con- 
tains the information bubbles 2 ,3  and 4 internally. These 
information bubbles 2, 3 and 4 denote images corre- 
sponding to floors of the building A, respectively. 
[0105] FIG. 8 is an illustration useful for explaining 
bubble data according to the first embodiment of the 
present invention. In FIG. 8, the numbers are identifica- 
tion numbers given to the information bubbles shown in 
FIG. 7. In addition, each of the spatial occupancy infor- 
mation comprising latitudellongitudelaItitudelbubble di- 
ameter is expressed in the form of, for example, 141x1 
013, where A and B represent a degree. 
[0106] Furthermore, the altitude 0 depicts a building 
of itself, and the altitudes 1, 2 and 3 represent values 
corresponding to true values (for example, 15 m, 30 m, 
45 m), respectively. The altitude of an underground 
store or the like is expressed by a minus value. 
[0107] FIG. 9 is an illustration useful for explaining an- 
other bubble data according to the first embodiment of 
the present invention. As FIG. 9 shows, the spatial oc- 
cupancy information can also be made to hold true val- 
ues. In addition, a URL or a content name (for example, 
buildingA, stadiumc) corresponding to the URL is trans- 
mitted to the portable terminal 11, and when the user 
clicks the URL or the content name, the contents shown 
in FIG. 10 is displayed. The display of the content name 
is achievable in a manner that the content name is as- 
sociated previously with the URL and is registered. 
[0108] FIG. 10 is an illustration of one example of con- 
tents according to the first embodiment of the present 
invention. In FIG. 10, the contents are associated with 
the spatial occupancy information and held in the web 
server 13b ortheweb information outputting section 18b 
so that a user obtains service information. 
[0109] In addition, the bubble diameter (see FIG. 8) 
signifies a radius when the information bubble has a 
spherical configuration. If the information bubble has an 
elliptical sphere, it signifies its major axis or its minor 
axis. There is a need to set values corresponding there- 
to. In addition, if the information bubble has a rectangu- 
lar pole configuration conforming to a volume of a build- 
ing, the bubble diameter depicts a width or the like of 
the square pole. In FIG. 8, the bubble diameters 1, 2 
and 3 signify values corresponding to true values. Alter- 
natively, the information bubble can have a column con- 



figuration. 
[0110] FIGs. I 1  (a) to I 1  (h) are illustrations of one ex- 
ample of building data according to the first embodiment 
of the present invention, where (A, B, C) represents for 
example the central position of information bubble. It is 
possible to arbitrarily uniform what position of the infor- 
mation bubble is set as the central position. 
[Olll] FIG. I 1  (a) shows a rectangular pole configu- 
ration whose central position is at the center of the bot- 
tom surface. In FIG. I 1  (a), the characters D, E and F 
denote a latitude amplitude, a longitude amplitude and 
an altitude amplitude, for example, 20 m, 20 m and 10 
m, respectively. These amplitudes are previously re- 
tained in the database 15 and is taken into considera- 
tion. 
[0112] For example, in the coordinates (x, y, z), a re- 
trieval vector V passing through the origin (0, 0, 0) is 
expressed as (x, y, z) = (0, 0, 0) + (V1, V2, V3) where V1, 
V2 and V3 depict the x, y and z components of a direc- 
tional vector. A calculation is made as to whether the 
intersection of this retrieval vector V occurs in the afore- 
said space amplitudes. 
[0113] FIG. I 1  (b) shows a sphere, where the central 
position is at the center of the sphere. For the retrieval 
of information bubble, a latitude of the portable terminal 
11, a longitude thereof and an altitude thereof are taken 
as the coordinate origin, and the detection of the pres- 
ence or absence of the intersection is made using an 
equation expressing a sphere and an equation express- 
ing the retrieval vector V. 
[0114] For example, a sphere which has a radius of 
R and in which the origin (0, 0, 0) is taken as the central 
position is expressed by x2 + y2 + z2 = R2, and the in- 
tersection is calculated using the retrieval equation and 
the sphere equation. 
[0115] FIG. I 1  (c) shows an elliptical sphere, where 
the central position is at the center of the elliptical 
sphere. An elliptical sphere which has a major axis of a 
and a minor axis of b and in which the origin (0, 0, 0) is 
set as the central position is expressed by ( ~ / b ) ~ +  (yl 
b)2+ (z/a)2=1. In addition, the central position of a 
sphere shown in FIG. I 1  (d) is at the lowermost point of 
the sphere, and the central position of an elliptical 
sphere shown in FIG. I 1  (e) is at the lowermost point of 
the elliptical sphere, and further, the central position of 
a sphere shown in FIG. I 1  (f) is at the uppermost point 
of the sphere, and still further, the central position of an 
elliptical sphere shown in FIG. 11 (g) is at the uppermost 
point of the elliptical sphere. 
[0116] FIG. I 1  (h) shows a column, where the central 
position is at the center of the bottom surface. A column 
which has a radius of R and a height of H and in which 
the origin (0, 0, 0) is taken as the central position is ex- 
pressed by x2 + y2 = R2 and (0 < z < H). 
[0117] In addition, the range of the information bubble 
to be indicated by the service center 19 can be altered 
diversely according to contract charge or the like. In a 
case registered individually, the information bubble is 

basically within a radius of 5 m. 
[0118] Concretely, the dimension of the radius, major 
axis or minor axis of the spheres or elliptical spheres 
shown in FIGs. I 1  (b) to I 1  (g) is changed. In addition, 
the spatial occupancy information on the rectangular 
pole shown in FIG. 11 (a) can be set on not only a closed 
region but also a large region in a direction parallel to a 
side indicated as the latitude E. Still additionally, as one 
example, the spatial occupancy information on the col- 
umn shown in FIG. I 1  (h) can also be set to the infinity 
in an upward direction from the central position in the z 
direction. 
[0119] Therefore, an enterprise in the building A (see 
FIGs. 6 and 7) registers a URL of its own home page for 
advertising its own service contents in bubble data, for 
example, in a state associated with the spatial occupan- 
cy information on its own building. That is, the entire 
building A is registered as the information bubble 1, 
while three stores on the first floor of the building A, two 
stores on the second floor thereof and one store on the 
third floor thereof are registered as the information bub- 
bles 10 to 15. 
[0120] FIG. 12 is a conceptual illustration of a service 
using bubble data according to the first embodiment of 
the present invention. 
[0121] When a user faces the portable terminal 11 to- 
ward a direction of a building, the service contents of an 
enterprise existing in that building is displayed on the 
portable terminal 11 through the service center 19. The 
contents to be displayed include, in addition to the en- 
terprise advertisement, menus of restaurants and oth- 
ers. 
[0122] Enterprise advertisements, restaurant menus, 
rumors and others are registered as bubble data in ad- 
vance, and a user uses the portable terminal 11 as a 
retrieval tag to transmit positional information. 
[0123] Thus, the user can easily obtain a menu of a 
remote restaurant. In addition, the user can easily get 
service information on stores existing in a building at the 
exterior of the building. 
[0124] FIGs. 13(a) and 13(b) are illustrations of one 
example of information display according to the first em- 
bodiment of the present invention, showing display of 
service information on a plurality of buildings existing in 
a predetermined range, retrieved by the service center 
19. 
[0125] Furthermore, the displaying section I 1  h se- 
lects an item displayed in connection with a retrieval 
subject, and displays detailed information thereof. That 
is, the user can get more detailed information by select- 
ing one item from a list of a plurality of subjects obtained. 
For example, in FIG. 13(a), when the user sets the cur- 
sor at the "stadium C" and selects it, detailed information 
on the stadium C is displayed as shown in FIG. 13(b). 
Of the list, the items having detailed information are 
marked* (no charge) or + (charged) . For example, as 
no-charge detail information, there are bargain informa- 
tion, menus of restaurants, and other information, while 



as charged detail information, there are travel service 
information, land prices, and others. 
[0126] Thus, the user can receive the service 1 only 
by facing the portable terminal 11 to get various service 
information from a plurality of bubble data. 
[0127] In addition, also in the service 2, the user can 
get service information on registration of restaurants ex- 
isting in the building B designated. 
[0128] Accordingly, the usercan make a retrieval with 
analog sensation based on the human sensation with- 
out conducting processing in a digital manner like a re- 
trieval service on the internet 12, and can easily obtain 
information on stores in hislhervisual range. That is, the 
user can obtain desired service information through an- 
alog sensation such as "this place" or "that place". 
[0129] In addition, a restaurant owner or the like can 
directly render service information on hislher own store 
to users by registering spatial occupancy information on 
the store and URL as bubble information in the service 
center 19 without placing an advertisement in a maga- 
zine or the like. 
[0130] Since the information is opened to the public 
in this way, a user can derive information on subjects in 
user's visual range fast with extreme ease. 
[0131] Moreover, referring to FIGS. 14 to 33, a de- 
tailed description will be given hereinbelow of a regis- 
tration operation of bubble data in an information pro- 
viding service system with the above-described config- 
uration according to the present invention. 
[0132] FIG. 14 is a sequence illustration useful for ex- 
plaining the registration in the information providing 
service system according to the first embodiment of the 
present invention, where data to be interchanged be- 
tween the portable terminal 11 and the service center 
19 are shown illustratively. This is an example in which 
a user makes registration through the use of positional 
information on the portable terminal 11. 
[0133] In FIG. 14, at a step P I ,  a user selects circled 
numeral 4 from a plurality of menus displayed on the 
portable terminal 11 to start positional registration (mes- 
sage position registration) so that the portable terminal 
11 measures positional information including its own lat- 
itude, longitude and altitudethrough the use of the afore- 
said sensor group (measuring step). 
[0134] At a step P2, the portable terminal 11 sends 
the measured positional information and terminal iden- 
tification information to the service center 19 (measured 
information transmitting step). 
[0135] When receiving that data (step P3), theservice 
center 19 transmits an application contract and others 
to the portable terminal 11 (step P4). This contract is for 
making a user select a charged service or a no-charge 
service. For example, the user selects a large bubble 
diameter (for example, 5 m or more) or a small bubble 
diameter (less than 5 m). 
[0136] At a step P5, when the user selects a large 
bubble in expectation of advertisement effects, the op- 
eration passes through a route denoted at circled nu- 

meral 2, and concrete parameters needed for registra- 
tion are displayed on the portable terminal 11 (step P9). 
On the other hand, if the user selects a small bubble, 
the operation passes through a route indicated by cir- 
cled numeral 1, and display for demanding input of a 
message appears on the portable terminal 11 (step P6). 
[0137] Following this, at a step P7, when the user 
completes the input, that message is transmitted to the 
service center 19, and the service center 19 writes the 
transmitted positional information and the information 
on a retrieval subject in the database 15 (registering 
step). At this time, the service center 19 converts spatial 
occupancy information comprising a latitude of an ob- 
ject, a longitudethereof, an altitudethereof and a bubble 
diameter thereof in a three-dimensional space into a 
URL and writes this URL in the URL generating section 
55 of the web server 13b. In addition, the service center 
19 writes the contents to be linked in the database 15. 
[0138] In addition, a display indicating the registration 
completion appears on the portable terminal 11 (step 
P8). Incidentally, forthis registration, is used a dedicated 
application software. 
[0139] In this way, bubble data is generated through 
the user registration by enterprises or individuals. 
[0140] Moreover, the user can also use a personal 
computer (not shown) for gaining access through the in- 
ternet 12 to the service center 19, thereby registering 
bubble data. 
[0141] FIG. 15 is a sequence illustration useful for ex- 
plaining registration through a personal computer in the 
information providing service system according to the 
first embodiment of the present invention. 
[0142] First, the user has access through the personal 
computer to the service center 19 (step SI ) .  Then, the 
service center 19 conducts access processing (step 
S2), and transmits the contents of its home page to the 
portable terminal 11 (step S3) so that the home page 
contents are displayed thereon (step S4). 
[0143] At this time, the user selects a registration 
menu from the home page and sends the selected menu 
to the service center 19 (step S5). The service center 
19 acquires map information (step S6), and sends that 
map information to the portable terminal 11 (step S7). 
[0144] At a step S8, the personal computer receives 
the map information (map information acquiring step). 
[0145] Followingthis, at a step 39, thepersonal com- 
puterselects a place of a building, on which its own serv- 
ice information is registered, from the map information 
received in the map information acquiring step (service 
providing place selecting step), and sends the selected 
place to the service center 19. 
[0146] After the processing (step SIO), the service 
center 19 sends a request for input of positional infor- 
mation to the portable terminal 11 (step S I I ) ,  with a de- 
tailed input screen being displayed on the personal com- 
puter (step S12). 
[0147] In addition, the user sends a bubble diameter 
determining spatial occupancy information, the number 



of appearing days, a URL and others (step S13), and 
the service center 19 registers bubble data (step S14) 
and notifies the portable terminal 11 of the completion 
of registration (step S15), while the user writes a content 
massage to be registered (step S16). At the step S14, 
if an URL of the home page of the user registered orthe 
like exists, the service center 19 sends the URL. In the 
case of the absence of the URL, the service center 19 
sends desired information to be provided. 
[0148] Furthermore, at the step S14, the service cent- 
er 19 connected through the network to the personal 
computer stores desired information to be provided from 
the user terminal in the web server 13b, and determines 
the URL corresponding to the storage location. Moreo- 
ver, the service center 19 generates bubble data at the 
place selected at the service providing place selecting 
step in a state associated with that URL (generating 
step). That is, the service center 19 generates URL re- 
taining service information (step S17), and associates 
that URL with spatial occupancy information for regis- 
tering them in the database 15 (step S18). 
[0149] Accordingly, the usercan make the registration 
through the use of various types of communication ter- 
minals, which improving convenience. 
[0150] FIG. 16 is an illustration useful for explaining a 
charge system of bubble data according to the first em- 
bodiment of the present invention. In FIG. 16, thecharge 
system is made according to a contrast between a sys- 
tem operating enterprise and a person (or enterprise) 
utilizing the system 9 for advertisement. Concretely, a 
low charge is set for a small bubble diameter (5 m), while 
a high charge is set for a large bubble diameter (1 00 m). 
Alternatively, it is also possible that the charge is set ac- 
cording to the appearing time period. 
[0151] Thus, when a userwants to register service in- 
formation on the Tokyo tower, the registration can be 
made through a personal computer without depending 
on the portable terminal 11. 
[0152] In addition, for serving convenience of users 
having communication terminals, on famous buildings 
such as the Tokyo tower and public facilities, a system 
operating enterprise can previously set basic informa- 
tion and information bubbles having size equivalent to 
these buildings. 
[0153] Referring to FIG. 17, a description will be given 
hereinbelow of a flow of data at registrationlretrieval of 
service information by a user. 
[0154] FIG. 17 is a sequence illustration of data inter- 
change according to the first embodiment of the present 
invention, showing one example of data transmission1 
reception between the portableterminal 11 and theserv- 
ice center 19. 
[0155] First, a user faces the portable terminal 11 to- 
ward a retrieving direction and starts an operation to ac- 
quire positional information and further designates a re- 
trieval subject (step QI ) ,  with GPS data, earthmagnet- 
ismdata (direction data), inclination data (inclination an- 
gle) and altitude data being transmitted to the service 

center 19. 
[0156] In this case, for the service 1, the service cent- 
er 19 compares a location of the user, a direction of the 
portable terminal 11 and inclination angle data with pre- 
viously registered spatial occupancy information (incli- 
nation angle) (step Q2). The service center 19 selects 
and specifies, as a list of the retrieval results, three 
kinds, for example, in the order of separation, from build- 
ings (buildings, stores, temples), mountains, rivers or 
the like forming retrieval subjects on the basis of the 
comparison results (step Q3), and inserts the retrieval 
results in a data field and sends them to the portable 
terminal 11. 
[0157] Furthermore, for the service 2, the service 
center 19 retrieves service information on specified 
buildings and others, and transmits the retrieval result. 
[0158] In addition, the user selects an item of detail 
information, the user wants to know or see, from data 
transmitted from the service center 19 (step Q4), and 
sends the selected data number to the service center 
19. 
[0159] After the implementation of the step Q4, the 
service center 19 retrieves the contents on the basis of 
the selected data number, and sends the detail informa- 
tion to the portable terminal 11. 
[0160] Thus, the user can directly obtain useful busi- 
ness information on enterprises or the like in a building 
in hislher visual range. 
[0161] Moreover, with reference to FIGS. 18 to 24, a 
description will be given hereinbelow of a service infor- 
mation retrieving method. In these illustrations, circles 
represent images (information bubbles) of spatial occu- 
pancy information of bubble data, and are marked with 
numerals. 
[0162] In an information providing service method ac- 
cording to the present invention, on the basis of posi- 
tional information and spatial occupancy information of 
bubble data, the aforesaid retrieving step first extracts 
one or a plurality of information bubbles (second infor- 
mation bubbles) from a plurality of information bubbles 
indicative of images of the spatial occupancy informa- 
tion of the bubble data under a first condition which will 
be described later (extracting step). In this extraction, 
an intersection information bubble(s) intersecting a re- 
trieval vector V representative of a direction of the port- 
able terminal 11 directed to a retrieval subject is extract- 
ed as one or a plurality of information bubbles from a 
plurality of information bubbles. 
[0163] One or a plurality of information bubbles (third 
information bubbles) under a second condition which 
will be stated later are selected from the one or plurality 
of information bubbles extracted in the extracting step 
to extract a URL corresponding to the one or plurality of 
information bubbles (address extracting step). 
[0164] Subsequently, service information corre- 
sponding to the URL extracted in the address extracting 
step is selected and outputted (selecting step). 
[0165] Furthermore, first and second conditions are 



added for rendering the foregoing service 1 and service 
2. A description will be given hereinbelow of retrieval 
modes with reference to FIGs. 18 to 24. The plurality of 
conditions enable extraction and selection according to 
service. 
[0166] In each of the modes, a user stands in a build- 
ing A and retrieves thereat buildings standing in a direc- 
tion of an inclination angle 0.  These information bubbles 
1 , 2  and 3 are registered previously in the service center 
19 by, for example, the owners of buildings B, C and D 
in a state wherespatial occupancy information and URL 
are associated with each other. 
[0167] First, a description will be given hereinbelow of 
a mode in the service 1. 
[0168] FIGs. 18(a) and 18(b) are illustrations useful 
for explaining a retrieval mode in theservice 1 according 
to the first embodiment of the present invention. In ex- 
traction (extracting step), things existing in a direction 
of a retrieval vector V are extracted as one or a plurality 
of information bubbles from a plurality of in formation 
bubbles, and in selection (selecting step), all the one or 
plurality of information bubbles are outputted. Inciden- 
tally, in the service I, the user can also make retrieval 
while changing the distance. 
[0169] Therefore, even if the building B is smaller in 
size than the building C, the owner of the building B can 
set a large bubble diameter so that its hit rate becomes 
higherthan that of the building C, which permits making 
a retrieval without depending on the dimensions of build- 
ings. 
[0170] Thus, since the charge system is set on the ba- 
sis of the bubble diameter and the information appearing 
time period, enterprises, restaurants or the like can 
place advertisements efficiently, which allows the user 
to see the contents according to the quality of informa- 
tion. 
[0171] FIG. 19 is an illustration useful for explaining a 
distance designated retrieval mode in the service 1 ac- 
cording to the first embodiment of the present invention. 
In FIG. 19, the portable terminal 11 is located at a posi- 
tion of a latitude A and a longitude B. In the extraction 
(extracting step), things existing in a direction of a re- 
trieval vector V are extracted, for example, as 50 infor- 
mation bubbles from a plurality of information bubbles, 
and in the selection (selecting step), of the 50 informa- 
tion bubbles, for example, five information bubbles are 
outputted which exist within a predetermined range be- 
low 100 m from the position (A, B) of the portable termi- 
nal 11. 
[0172] Moreover, a user can also select an informa- 
tion bubble registered between two points in the retrieval 
vector V direction. Accordingly, the user can narrow in- 
formation down for obtaining desired service informa- 
tion. 
[0173] Secondly, a description will be given hereinbe- 
low of a mode in the service 2. 
[0174] FIGs. 20(a) and 20(b) are illustrations useful 
for explaining a retrieval mode in theservice2 according 

to the first embodiment of the present invention. The 
bubble diameters of information bubbles 1, 2 and 3 are 
not proportional to the actual dimensions of buildings. 
[0175] In FIG. 20(b), a retrieval vector V intersects all 
the information bubbles 1, 2 and 3 respectively corre- 
sponding to buildings B, C and D. Accordingly, in FIG. 
20(a), the building B is not in the user's visual range 
while still being selected. 
[0176] For this reason, in the extraction (extracting 
step), of objects (buildings or the like), the first object 
appearing in a direction the portable terminal 11 is 
aligned is extracted as a second information bubble 
through the use of map data. This map data is retained 
in advance in the database 15, and the providing section 
41 (see FIG. 2) or the retrieval server 13e (see FIG. 3) 
uses map data including height information to acquire 
heights h l  (m), h2 (m) and h3 (m) respectively corre- 
sponding to the buildings B, C and D, thereby recogniz- 
ing that a thing the user first sees in the user's visual 
field is the building C. 
[0177] In addition, the providing section 41 or the re- 
trieval server 13e extracts, as a retrieval result, informa- 
tion on the building C preferentially and transmits that 
information to the portable terminal 11. 
[0178] This enables data extraction taking more ac- 
curate location into consideration, and enables the user 
to retrieve buildings in hislhervisual range, thus render- 
ing the service 2. 
[0179] Still additionally, for providing the service 2, 
one or a plurality of information bubbles can also be ex- 
tract in consideration of a configuration and location of 
a retrieval subject. 
[0180] FIGs. 21 (a) and 21 (b) are illustrations useful 
for explaining another retrieval mode in the service 2 ac- 
cording to the first embodiment of the present invention. 
Information bubbles 1, 2 and 3 respectively correspond- 
ing to buildings B, C and D shown in FIG. 21 (b) are reg- 
istered in a volume and a dimension respectively iden- 
tical to the size and the configuration (see FIG. I 1  (a)), 
and are extracted on the basis of map data. 
[0181] Thus, since the actual size and others are re- 
producible, the user can accurately extract a target 
building to be retrieved, and can surely hit information 
on the first building appearing in hislher visual range. 
That is, the information bubble of the building B is re- 
moved and the information on the building C is dis- 
played. 
[0182] Furthermore, with reference to FIGs. 22 to 24, 
a description will be given hereinbelow of information 
providing service methods in the service 1 and the serv- 
ice 2. 
[0183] FIG. 22 is a sequence illustration useful for ex- 
plaining the service 1 according to the first embodiment 
of the present invention. Referring to FIG. 22, a descrip- 
tion will be given hereinbelow of a method of rendering 
information service to the portable terminal 11. 
[0184] At a step R1, a user selects a retrieval item 
(written as "what is this information") for retrieving a re- 



trieval subject to the north in hislhervisual range. In ad- 
dition, the portable terminal 11 measures positional in- 
formation comprising its own latitude, longitude, alti- 
tude, direction and inclination angle (measuring step). 
[0185] Then, at a step R2, the portable terminal 11 
sends the positional information measured in the meas- 
uring step and a retrieval condition to the service center 
19 (measured information transmitting step). In this 
case, the portable terminal 11 further sends terminal 
identification information to the service center 19. 
[0186] When receiving that data (step R3), at a step 
R4, on the basis of the positional information sent in the 
measured information transmitting step, the service 
center 19 retrieves a plurality of specified service infor- 
mation from bubble data in which spatial occupancy in- 
formation is associated with a URL for acquiring service 
information (retrieving step). 
[0187] In the retrieval at a step R5, on the basis of the 
positional information sent from a user terminal, one or 
a plurality of information bubbles are extracted from a 
plurality of information bubbles existing in a direction of 
a retrieval vector V in accordance with coordinates (A, 
B) and spatial occupancy information in 100 m to the 
north from the portable terminal 11 (extracting step). 
Furthermore, one or a plurality of information bubbles 3, 
2 and 5 (see FIG. 19) corresponding to the URL are se- 
lected from the extracted one or plurality of information 
bubbles in the order of separation from the portable ter- 
minal 11 to extract the URL corresponding to these in- 
formation bubbles (address extracting step). The serv- 
ice information corresponding to the URL extracted in 
the address extracting step is selected and outputted 
(selecting step). 
[0188] Following this, at a step R6, the service center 
19 notifies the portable terminal 11 of the plurality of 
specified service information retrieved in the retrieving 
step (retrieval result notifying step). At this time, the user 
can get information such as characters, images and 
voices on the retrieval subject, which improves the op- 
erability. 
[0189] The portable terminal 11 displays that result 
(step R7), and the user obtains a plurality of items on a 
retrieval subject. In addition, the user selects one from 
the plurality of items (step R8), and transmits that item 
to the service center 19 (step R9) . The service center 
19 retrieves the contents (step R19) and transmits the 
retrieval result to the portable terminal 11 (step R I I ) ,  
while the portable terminal 11 displays the contents 
(step R12), which allows the user to obtain service in- 
formation. Accordingly, a building in the user's visual 
range is retrievable on the basis of a position of the port- 
able terminal 11 and a distance therefrom. 
[0190] Furthermore, with reference to FIG. 23 and 
FIGs. 24(a) to 24(e), a description will be given herein- 
below of a method of retrieving a restaurant lying in a 
building by a user. 
[0191] FIG. 23 is a sequence illustration useful for ex- 
plaining a method of acquiring service information ac- 

cording to the first embodiment of the present invention, 
and FIGs. 24(a) to 24(e) illustratively show service in- 
formation acquisition according to the first embodiment 
of the invention. In FIG. 24(a), a user (retrieving person) 
retrieves information on restaurants existing on the up- 
permost floor of a building (step Q10 in FIG. 23). 
[0192] At a step Q11, the user faces the portable ter- 
minal 11 for a service toward the uppermost floor of the 
building and presses a retrieval button (not shown). This 
manipulation is equivalent to clicking "what is this infor- 
mation" denoted at circled numeral 4 in FIG. 22 in astate 
where the user faces the portable terminal 11 toward a 
restaurant. Subsequently, at a step Q12, the positional 
information on the retrieving person is acquired (see 
FIG. 24 (b)). Concretely, the position of the user and the 
latitude Allongitude Bldirection D of the portable termi- 
nal 11 are obtained. In this case, the direction D ap- 
pears, for example, in the form of north Olsouth 180. 
[0193] Thereafter, at a step Q13, the portable terminal 
11 transmits these information and a retrieval condition 
to the service center 19. At a step Q14, the service cent- 
er 19 retrieves subject information. As FIG. 24(c) shows, 
hit on the information bubbles 1, 2 and 5 occurs. 
[0194] At a step Q16, the service center 19 sends the 
retrieval result to the portable terminal 11. At a step Q17, 
the portable terminal 11 displays the retrieval result (see 
FIG. 24(d)), and if the user selects, for example, 2 at a 
step Q18, a step Q19 follows, where the portable termi- 
nal 11 sends the URL on the user, designated, to the 
service center 19. Furthermore, at a step Q20, the serv- 
ice center 19 sends web information to the portable ter- 
minal 11, and at a step Q21, that information appears 
on the portable terminal 11 (see FIG. 24(e)). 
[0195] In this way, it is possible to easily retrieve a 
building, the user shows interest in, in a user's visual 
range with analog sensation based on the human sen- 
sation. Therefore, the user can get information on a 
building (manufactured thing, natural thing) existing in 
a user designated direction. 
[0196] In addition, when facing the portable terminal 
11 toward a desired direction, the user can obtain infor- 
mation on a building existing in a range of 100 m from 
the terminal position. Still additionally, the user can face 
the portable terminal 11 toward a building in front for ob- 
taining information on goods the stores in the building 
deal in. 
[0197] Thus, the advertiser can place advertisements 
to users carrying the portable terminal 11. In addition, 
the service center 19 operating enterprise can render a 
service while making charge. Still additionally, the user 
can freely and easily acquire service information. 
[0198] Moreover, in this way, all the advertiser, service 
provider and user can gain advantages. 

(A l )  Description of First Modification of First 
Embodiment of the Invention 

[0199] An information providing service according to 



a first modification is a service using an information pre- 
senting tower installed in front of a station or in a square 
to function as a waiting square in which a user leaves a 
message. It will be described hereinbelow with refer- 
ence to FIGs. 2, 3, 25 and 26. 
[0200] An information providing service system ac- 
cording tot he first modification has a notifying service 
similar in configuration to the service center 19 shown 
in FIG. 2 or 3. In FIG. 2, the message storing section 56 
is for holding a message inputted from a user, and is 
composed of a memoty. This message is associated 
with spatial occupancy information of bubble data (in 
which spatial occupancy information is associated with 
a URL for obtaining service information), and is written 
in the message storing section 56. 
[0201] In addition, for the association between the 
message and the spatial occupancy information, a plu- 
rality of messages are allocated to a plurality of small 
information bubbles provided in the interior of the spatial 
occupancy information, and an individual URL is given 
to each of the plurality of small information bubbles. 
Moreover, a message is held in each of the individual 
URLs. 
[0202] Incidentally, the bubble data registration pro- 
cedure is the same as mentioned above. In addition, 
spatial occupancy information including positional infor- 
mation on the portable terminal 11 is retrieved on the 
basis of the positional information thereon, and a mes- 
sage received by the first receiving section 16 is regis- 
tered in the message storing section 56 in a state asso- 
ciated with the spatial occupancy information. 
[0203] On the other hand, the spatial occupancy in- 
formation including that positional information is re- 
trieved on the basis of the positional information of the 
portable terminal 11 in the extracting section 40, and a 
message is extracted from the message storing section 
56 associated with the spatial occupancy information. 
Following this, the message is given to the first trans- 
mitting section 17 by the providing section 41, and is 
transmitted to the portable terminal 11 by the first trans- 
mitting section 17. 
[0204] Therefore, the messages written by a plurality 
of users are held individually, while the users can obtain 
messages of other users, which realizes a function as 
a waiting square. 
[0205] Incidentally, each modification of the first em- 
bodiment employs the same portable terminal as the 
portable terminal 11 mentioned above, and the parts 
marked with the same numerals as those used above 
display the same or similar functions, and the descrip- 
tion thereof will be omitted for avoiding repetition. 
[0206] Referring to the drawings, a description will be 
given hereinbelow of a method in which the servicecent- 
er 19 functions as a notifying server. 
[0207] FIGs. 25(a) and 25(b) are illustrations useful 
for explaining a service according to the first modifica- 
tion of the first embodiment of the present invention. In 
FIG. 25(a), an information presenting tower 1 Ob is a us- 

er's target. 
[0208] In the first modification, for registration of serv- 
ice information, the portable terminal 11 first measures 
positional information including its latitude, longitude, al- 
titude, direction and inclination angle (measuring step). 
The portable terminal 11 is faced toward an information 
presenting tower forming a retrieval subject to acquire 
the positional information. 
[0209] Following this, the portable terminal 11 sends 
the positional information measured in the measuring 
step to the service center 19 (measured information 
transmitting step), and at the same time, transmits a de- 
sired message inputted by the user. At this time, the 
portable terminal 11 transmits, to a base station 10a 
(see FIG. I ) ,  the obtained positional information in the 
form of a radio signal. 
[0210] Then, the service center 19 writes the position- 
al information sent in the information transmitting step 
and information on a retrieval subject in the database 
15 (registering step). In this case, in order to prevent the 
overwriting on information bubbles written in advance, 
the service center 19 sets spatial occupancy information 
so as to avoid the overlapping between a plurality of in- 
formation bubbles. 
[0211] In this way, messages from a plurality of users 
are registered in the service center 19. 
[0212] Moreover, according to the first modification, 
in an information providing service method according to 
the present invention, bubble data (presenting tower 
bubble) of the presenting tower is retrieved to obtain a 
URL corresponding to the presenting tower bubble so 
that a message and service information written in the 
URL is transmitted to the portable terminal 11. 
[0213] Accordingly, for example, selling and buying 
information is interchanged between a large number of 
users so that the information presenting tower 1 Ob func- 
tions as a waiting square. 
[0214] In FIG. 25(b), are shown information bubbles 
B1 and B2. Each of the information bubble B2 is a bub- 
ble registered by a user (individual), and it has a small 
bubble diameter. The information bubble B1 has a large 
bubble diameter, and includes a large number of infor- 
mation bubbles B2. That is, the information bubble B1 
functions as a presenting tower information bubble. 
[0215] Thus, when selecting the information bubble 
B1, the user can acquire all orspecified information bub- 
bles B2 included in the information bubble B1. 
[0216] Therefore, even if the information bubbles B2, 
a retrieval vector V from a user intersects, are only two 
in number, the user can easily retrieve these small in- 
formation bubbles B2. 
[0217] FIG. 26(a) is an illustration of one example of 
bubble data according to the first modification of the first 
embodiment of the present invention, and FIG. 26(b) is 
an illustration of one example of information display ac- 
cording to the first modification of the first embodiment 
of the invention. In FIG. 26(a), of spatial occupancy in- 
formation, the information written at the uppermost po- 



sition represents the information bubble B1 having, for 
example, a bubble diameter of 20 m. Furthermore, each 
of the information written below denotes the information 
bubble B2 having a bubble diameter of 1 m. When a 
user clicks a URL corresponding to the information bub- 
ble B1 , all the small information bubbles B2 included in 
the large information bubble B1 appear as shown in FIG. 
26(b). Additionally, through the use of a phone-to func- 
tion, the direct phoning to the information displayed be- 
comes possible. Incidentally, it is also possible to set 
such that a bubble diameter "1" denotes a distance of 5 
m and a bubble diameterH2" denotes a distance of 10 m. 
[0218] Thus, the user can easily register information 
through the portable terminal 11, while other users can 
easily acquire that information. 
[0219] Accordingly, regional information or the like is 
used effectively, and the system operating enterprise 
can provide a high value added service on business or 
individually, while the user can receive a higher value 
added service. 

(A2) Description of Second Modification of First 
Embodiment of the lnvention 

[0220] The second modification relates to a service in 
a terminal of public transportation such as railroad and 
bus. 
[0221] FIG. 27 is an illustration useful for explaining a 
service according to the second modification of the first 
embodiment of the present invention. In FIG. 27, a user 
around a station can acquire needed information 
through the portable terminal 11. 
[0222] Although omitted from illustration, the data- 
base 15 is made to retain service information on public 
transportation terminals and information on transporta- 
tion time as bubble data. 
[0223] FIG. 28 is an illustration of images (information 
bubbles) of spatial occupancy information of bubble da- 
ta according to the second modification of the first em- 
bodiment of the present invention. In FIG. 28, the infor- 
mation bubbles of upldown-train schedule information 
and station information are separately generated. Fur- 
thermore, when a user faces the portable terminal 11 
toward each direction for hitting the information bubbles 
individually, the concrete time in each direction appears 
on the portable terminal 11. 
[0224] Accordingly, the user can easily learn to pre- 
cise time. In addition, the user can obtain useful infor- 
mation from the external without entering a station for 
seeing a train schedule or guide plate. 
[0225] Incidentally, it is also possible to represent in- 
formation bubbles, generated separately, as one infor- 
mation bubble. 
[0226] FIG. 29 is an illustration useful for explaining a 
second example of a service according to the second 
modification of the first embodiment of the present in- 
vention. In FIG. 29, a station information bubble is a 
large information bubble including upldown-train sched- 

ule information bubbles and station yard information 
(not shown) . When a user selects this large information 
bubble, the upldown-train schedule information are col- 
lectively displayed on the portable terminal 11. 
[0227] In addition, the database 15 is made to update 
information on transportation time according to the 
present time, and for example, the up-train schedule is 
displayed in connection with the present time. 
[0228] Thus, since the train schedule information bub- 
ble varies momentarily, for example, when an accident 
happens, the user can precisely learn to transportation 
time, which improves the quality of the service. 
[0229] Although not shown, this service is also appli- 
cable to schedule management for bus or taxi, and in- 
formation bubbles can be set according to up-lane1 
down-lane. Accordingly, even if a bus or a taxi cannot 
travel precisely because of being involved in traffic con- 
gestion, the user can obtain precise information owing 
the present time. 

(A3) Description of Third Modification of First 
Embodiment of the lnvention 

[0230] A third modification relates to a service for 
moving objects such as motor vehicles and people in 
walk. The database 15 is made to sequentially update 
the bubble diameter of spatial occupancy information of 
bubble data on the basis of positional information trans- 
mitted from a moving object. 
[0231] FIG. 30 is an illustration useful for explaining a 
service according to the third modification of the first em- 
bodiment of the present invention. In FIG. 30, a motor 
vehicle 52 or a person 53 in walk individually generates 
and registers bubble data. 
[0232] That is, the motor vehicle 52 transmits posi- 
tional information at that time to the service center at an 
interval of predetermined time or travel distance. More- 
over, the person 53 himselflherself also transmits posi- 
tional information at that time. 
[0233] FIG. 31 is an illustration of images (information 
bubbles) of spatial occupancy information of bubble da- 
ta according to the third modification of the first embod- 
iment of the present invention. In FIG. 31, the positions 
of the information bubbles vaty with the movement of 
the motor vehicle 52 or the people 53. Sequential up- 
dating of the contents held in the URL is also possible. 
[0234] Accordingly, a user can face the portable ter- 
minal 11 toward the motor vehicle 52 for obtaining infor- 
mation (for example, advertisement) of the motor vehi- 
cle 52. In addition, since the information is updated at a 
high frequency, the user can get fine information. 

(A4) Description of Fourth Modification of First 
Embodiment of the lnvention 

[0235] This modification relates to an example of ren- 
dering a service in exhibition halls such as art museum. 
[0236] FIG. 32 is an illustration useful for explaining a 



service according to afourth modification of the first em- 
bodiment of the present invention. In FIG. 32, pictures 
54 are placed in an art museum. In addition, a server 
(not shown) including a database is installed in this art 
museum, and when facing the portable terminal 11 to- 
ward the picture 54, a user can obtain information on 
the picture 54. 
[0237] Accordingly, even in small-scale facilities, the 
user can offer a service through the use of hislher own 
portable terminal 11. 
[0238] In addition, in this modification, it is also appro- 
priate that the portable terminal 11 is equipped with a 
distance measuring sensor I 1  k. 
[0239] FIG. 33 is a block diagram showing a portable 
terminal according to the fourth modification of the first 
embodiment of the present invention. In FIG. 33, a port- 
able terminal 41' is of a type having a function to meas- 
ure a distance between an object and the portable ter- 
minal 41', but other functions thereof are the same as 
those of the above-mentioned portable terminal 11. In 
FIG. 33, the parts marked with the same numerals as 
those used above display the same or corresponding 
features, and the description thereof will be omitted be- 
cause of repetition. 
[0240] The distance measuring sensor I 1  k is for 
measuring a distance between the portable terminal 41' 
and another object. When a user faces the portable ter- 
minal 4l ' toward the picture 54, the distance measuring 
sensor 11 kmeasures the distance between the userand 
the picture 54. The portable terminal 41' transmits the 
distance therebetween to the server installed in the mu- 
seum, and the server retrieves information in a desired 
range on the basis of that distance, thus allowing the 
user to obtain desired information. 
[0241] Incidentally, it is also acceptable that the user 
inputs a distance with hislher hand in place of the use 
of the distance measuring sensor I 1  k. 
[0242] This decreases the volume of information the 
portable terminal 411transmits to the server installed in 
a facility, which improves the transrnissionlreception ef- 
ficiency. Accordingly, the server can accept more ac- 
cess from the users, thus resulting in improvement of 
service quality. 
[0243] In addition, this modification is also applicable 
to a case of providing information on play or game facil- 
ities in a theme park, information on constellations in a 
planetarium and information on histoty or topography, 
such as mountain, river, peninsula and island in a sight- 
seeing resort. 
[0244] In this case, the portable terminal 11 (or the 
portable terminal 41') is designed to set a mode dedi- 
cated to each information. For example, a mode "con- 
stellation information retrieving mode" is set separately 
from a bubble data receiving mode. 
[0245] Therefore, a user can avoid confusion with the 
ordinaty bubble data and can obtain appropriate infor- 
mation according to spot. 

(A5) Description of Fifth Modification of First 
Embodiment of the lnvention 

[0246] This modification relates to a case in which the 
portable terminal 11 is not equipped with a direction sen- 
sor l i b .  
[0247] FIG. 34 is an illustration useful for explaining a 
service according to the fifth modification of the first em- 
bodiment of the present invention. In FIG. 34, an infor- 
mation bubble 3 lies between other information bubbles 
1 and 2, and by enlarging its bubble diameter, the infor- 
mation bubbles 3 is retrieved in astate brought into con- 
tact with the information bubble 1 or 2. In this case, the 
information bubble 3 comes into contact with the infor- 
mation bubble 1 but it does not contact with the infor- 
mation bubble 2. Thus, in this example, the information 
on only the information bubble 1 undergoes retrieval, 
and the extracted information is transmitted from the 
service center 19 to the portable terminal 11. 
[0248] In addition, it is also possible that the bubble 
diameter of the spatial occupancy information of bubble 
data involving confidential information is set at a small 
value while the bubble diameter of the spatial occupan- 
cy information of bubble data having enterprise's prop- 
agationladvertisernent information is set at a large val- 
ue. 
[0249] Still additionally, the retrieval of the bubble data 
takes place after the user designates the value of the 
bubble diameter. Accordingly, a system operating enter- 
prise such as a content provider can sell a specified spa- 
tial range to enterprise in view of enterprise's propaga- 
tion. The price thereof can be calculated on the basis of 
the spatial occupancy information and the bubble diam- 
eter. 
[0250] Thus, even if a sensor group of the portable 
terminal 11 gets out of order, the user can accomplish 
the retrieval, and since the retrieval range can be 
changed only by increasing the bubble diameter, easy 
information retrieval becomes possible. 

(B) Description of Second Embodiment of the lnvention 

[0251] Aserviceaccording to thesecond embodiment 
is similar to the service according to the first embodi- 
ment, except that the interchange of data between the 
service center 19 and the portable terminal 11 takes 
place through a mail. The mail server 13d (see FIG. 3) 
and the mail transmittinglreceiving section 18d (see 
FIG. 2) have a function (GPS mapping feature) to asso- 
ciate a latitude, a longitude, an altitude and a bubble 
diameter with a mail address. 
[0252] FIG. 35 is a conceptual illustration of a service 
according to the second embodiment of the present in- 
vention. In FIG. 35, a system 9a constitutes an informa- 
tion providing service system comprising a service cent- 
er 19 retaining data in which spatial occupancy informa- 
tion composed of a latitude of an object (for example, 
an actually existing object such as a building, each floor 



of a building and a sign, or an object traveling in a 
space), a longitude thereof, an altitude thereof and a 
bubble diameter thereof is associated with assorted in- 
formation related to this object or information such as a 
URL related to the assorted information, and a portable 
terminal (user terminal) 11 connected through an inter- 
net 12 to the service center 19 and made to display serv- 
ice information attached to information. 
[0253] Furthermore, in FIG. 35, a user writes the ac- 
quired information in a database 15 (see FIG. 2) through 
the use of a mail. For example, the user registers the 
names of recommendatoty meals through a mail, while 
other users see the contents. 
[0254] Still furthermore, the database 15 sets data, in 
which information on a latitude of the portable terminal 
11, a longitude thereof and an altitude thereof and spa- 
tial occupancy information are mutually associated with 
each other, as a mail address, and retains bubble data 
in association with this mail address. 
[0255] That is, the positional information itself is used 
as a mail address, and service information is directly as- 
sociated with the mail address. Therefore, for example, 
application to a message notifying plate service in a sta- 
tion. A usercan leave a message to anotherwaiting user 
without writing the message on a blackboard. 
[0256] The owner of a restaurant registers service in- 
formation such as food and drink in a state linked with 
bubble data so that the owner can advertise hislher 
store to general users. Accordingly; enterprise indicates 
the mail address as destination of opinions or the like to 
users, and hence, the bubble data corresponding to that 
mail address is utilizable. 
[0257] FIG. 36 is a sequence illustration useful for ex- 
plaining registration in the information providing service 
system according to the second embodiment of the 
present invention, showing an example of registration 
using a mail. 
[0258] First, the portableterminal 11 displays an input 
screen (step A l ) ,  and when the user selects an address 
on the screen, makes switching to an input screen cor- 
responding to that address (step A2). At a step A3, when 
the user selects "map message in space", the portable 
terminal 11 acquires positional information and converts 
it into a mail address. 
[0259] In addition, the user inputs a message (step 
A4), and transmits that mail to the service center 19. 
When receiving the mail data (step A5), the servicecent- 
er 19 selects the minimum value forthe bubble diameter 
or the like (step A6) and writes it in the database 15 of 
the web server (GPS web server) 13b or the web infor- 
mation outputting section 18b (step A7). 
[0260] FIG. 37 is a sequence illustration useful for ex- 
plaining an information providing service according to 
the second embodiment of the present invention, show- 
ing interchange of data among the portable terminal 11, 
the mail server (GPS mapping mail server) 13d and the 
web server (GPS web server) 13b. 
[0261] First, at step A1 0, a user (for example, a per- 

son in charge in an enterprise) sets bubble data of an 
enterprise profile of an company F in front of the com- 
pany Fin Tokyo. The position of thesetting of this bubble 
data is at 139"46'0.1.4" East Longitude and 35O40'46.1" 
North Latitude, and is at an altitude of 15 m and further 
is 100 m in bubble diameter. In addition, the user sets a 
mail address in conjunction with this enterprise profile. 
For example, this address is 
E l  394601 4N3540461 H I  500B1 OOOO@gps.nifty.ne.jp. 
Still additionally, the user mails a retrieval condition and 
the enterprise profile to this address. 
[0262] At a step A1 1, the mail server 13d receives the 
aforesaid retrieval condition and enterprise profile, and 
starts the retrieval and registers the attached file as an 
enterprise profile in the web server 13b. 
[0263] Thus, the user transmits a value indicative of 
a predetermined range as a mail address, thereby re- 
trieving bubble data including spatial occupancy infor- 
mation existing in that range. 
[0264] Accordingly, a retrieval tag based on a position 
can be put to use, and the user can easily and fast in- 
formation. 
[0265] In this case, for example, bubble data in which 
a bubble diameter is set at a large value is easy to re- 
trieve, whereas bubble data in which a bubble diameter 
is set at a small value is relatively hard to retrieve. For 
this reason, alternatively, the bubble diameter of the 
bubble data including secret information is set at a small 
value, while the bubble diameter of the bubble data in- 
cluding information on advertisement, such as an enter- 
prise profile, to as many users as possible is set at a 
large value. 
[0266] FIG. 38 is a sequence illustration useful for ex- 
plaining a retrieving method according to the second 
embodiment of the present invention. In FIG. 38, at a 
step B1, a user conducts a designated retrieval through 
the use of the portable terminal 11. In this case, the re- 
trieval condition is the same as that mentioned above. 
The portable terminal 11 transmits this condition to the 
web server 13b and makes a request for the retrieval. 
For example, the transmission content is http://www. 
gps.nifty.ne.jp/Titles? 
qt=%C5%EC%B7%DOI 39%A1 %EB 
46%A1 %C701.6%A1 %C9%CB%CC%BO%DE35%AI 
%EB40%A1 %C746.5%A1 %C9%B 
9%E2%C5%D9%A3%BIO%A3"/oBl O"/oA3"/oED&SUB- 
MIT=+%B8%AI %BA%F7+&1 K=no 
frames&svx=l00600&coI=JW. 
[0267] Following this, at a step B2, the web server 13b 
makes a retrieval on the retrieval condition and displays 
the hit data and further transmits it to the portable ter- 
minal 11. At a step B3, the portable terminal 11 displays 
candidates hit in the retrieval result. This display exam- 
ple is as shown in a display B4. Subsequently, the user 
selects acandidate (step B5), and transmits it to the web 
server 13b. At a step B6, the web server 13b transmits 
a file forming a subject to the portable terminal 11. At a 
step B7, the portable terminal 11 displays the contents 



of that file, and the user obtains a profile such as capital 
(see display B8). 
[0268] In this way, a mail address is used as a position 
tag, and data and a message linked with the mail ad- 
dress are outputted to the user so that the user can ob- 
tain information on advertisement of an enterprise or 
menu and reputation of a restaurant. 
[0269] In addition, the user can retrieve information 
on a building in hislhervisual range with an analog sen- 
sation such as "this way". 
[0270] Still additionally, since a service takes place 
between the portable terminal 11 and the web server 
13b, the restaurant can realize a service without using 
special equipment. 
[0271] Moreover, since the user designates the value 
of the bubble diameter for retrieval, a system operating 
enterprise such as a content provider sell a specified 
spatial range to enterprise in view of enterprise's prop- 
agation. The price thereof can becalculated on the basis 
of the spatial occupancy information and the bubble di- 
ameter. 

(C) Description of Third Embodiment of the Invention 

[0272] A system 9 according to the third embodiment 
is for providing a navigation (road guide) service using 
voice. That is, a service center 19 recognizes a viewing 
direction transmittedfrom a portableterminal, and trans- 
mits a target (for example, sign) in user's sight to the 
portable terminal on the basis of map data for offering 
a navigation through the use of an audio circuit placed 
in the portable terminal. 
[0273] The system 9 according to the third embodi- 
ment also constitutes an information providing service 
system comprising a server retaining data in which spa- 
tial occupancy information composed of a latitude of an 
object (for example, an actually existing object such as 
a building, each floor of a building and a sign, or an ob- 
ject traveling in aspace), a longitude thereof, an altitude 
thereof and a bubble diameterthereof is associated with 
assorted information related to this object or information 
such as a URL related to the assorted information, and 
a portable terminal (user terminal) connected through 
an internet 12 to the server and made to display service 
information attached to information. 
[0274] FIG. 39 is a block diagram showing a portable 
terminal according to the third embodiment of the 
present invention. In FIG. 39, a portable terminal 31 is 
connected through the internet 12 to a service center 19 
and is made to display service information attached to 
information, and is, for example, a portable telephone. 
In addition, the portable terminal 31 is equipped with a 
voice guide section, and a detecting section 21 a for de- 
tecting a terminal position includes a GPS module I l c ,  
an earth magnetism sensor I 1  b, a distance measuring 
sensor I 1  k, an inclination sensor 31 c and hand-in-use 
discriminating sensors (hand-in-use discriminating sec- 
tions) 31 a and 31 b. 

[0275] In FIG. 39, the parts marked with the same nu- 
merals as those used above have the same or corre- 
sponding functions, and the description thereof will be 
omitted because of avoiding repetition. 
[0276] The voice guide section 23 is for conducting a 
navigation to a providing place of specified service in- 
formation, received in a second receiving section 22b, 
through the use of a speech file. This function is realiz- 
able by a ROM placed in the portable terminal 31. That 
is, the voice guide section 23 has a plurality of types of 
speech files to output voice data, such as "go straight 
on", "turn right at the next corner" and "turn left at the 
next corner" on the basis of, for example, identification 
information transmitted from the service center 19. 
[0277] Thus, it is possible to reduce thevolume of da- 
ta to be transmitted from the service 19 to the portable 
terminal 31. In addition, the portable terminal 31 trans- 
mits its own posture information to the service center 
19, while in notifying a user of a target, in place of trans- 
mitting voice data, the service center 19 transmits iden- 
tification information to reproduce a desired speed file 
for presenting it to the user. 
[0278] FIGS. 42(a) and 42(b) are illustrations useful 
for explaining a method of detecting an inclination angle 
according to the third embodiment of the present inven- 
tion. In FIG. 42(a), an inclination sensor 31c detects an 
inclination of the head of a user to detect a viewing di- 
rection on the basis of the inclination angle. In addition, 
the user arranges the line of sight, the portable terminal 
31 and a retrieval subject in a straight line. 
[0279] In FIG. 42(b), when viewed from the front side, 
the bottom surface of the portable terminal 31 is tilted 
to make an inclination angle a (a is a real number be- 
tween 0 and 90) with respect to the horizontal plane, 
thereby detecting the user's viewing direction. Inciden- 
tally, if the bottom surface of the portable terminal 31 is 
not in a horizontal condition, the inclination angle a sig- 
nifies an angle a plane perpendicular to the longitudinal 
axis penetrating the housing of the portable terminal 31 
makes with respect to the horizontal plane. 
[0280] In addition, a second transmitting section 22a 
of the portable terminal 31 is designed to transmit, to the 
service center 19, the user's viewing direction detected 
on the basis of the inclination angle of the portable ter- 
minal 31 with respect to the horizontal plane, while the 
service center 19 retrieves a retrieval subject, the user 
wants, on the basis of that viewing direction. According- 
ly, since the inclination angle of the portable terminal 31 
is detectable automatically, the user can receive a 
speech navigation service smoothly. 
[0281] Moreover, in FIG. 39, each of the hand-in-use 
discriminating sensors 31 a and 31 b is for detecting the 
number of fingers put on the housing of the portable ter- 
minal 31 to discriminate a user's hand which is in use 
(holding). In a case in which the user carries the portable 
terminal 31, the difference between the right hand and 
the left hand causes the inclination angles of the porta- 
ble terminal 31, made when the human body faces the 



front, to be become just opposite to each other. For this 
reason, one of the user's right and left hands which 
holds the portable terminal 31 is detected automatically 
to acquire an inclination angle thereof. 
[0282] FIG. 40 is a front elevational view showing the 
portable terminal 31 according to the third embodiment 
of the present invention, where the hand-in-use discrim- 
inating sensors 31 a and 31 b are provided on side sur- 
faces of the housing. Each of these hand-in-use discrim- 
inating sensors 31 a and 31 b is realizable by, for exam- 
ple, a device using a variable resistor. That is, it is pos- 
sible to use a device having a function whereby the de- 
tection of the difference between one finger and fourfin- 
gers is feasible on the basis of a variation in resistance 
of only a portion touched by the finger. 
[0283] FIG. 41 is an illustration useful for explaining 
the hand-in-use discriminating sensors 31 a and 31 b ac- 
cording to thethird embodiment of the present invention. 
In FIG. 41, the portable terminal 31 is held by the right 
hand of a user. The hand-in-use discriminating sensor 
31 a detects that four fingers touch the housing, while 
the hand-in-use discriminating sensor 31 b detects one 
finger. If the user shifts the portable terminal 31 to his1 
her left hand, the hand-in-use discriminating sensors 
31 a and 31 b detect four fingers and one finger, respec- 
tively. 
[0284] Accordingly, the user's hand used is automat- 
ically discriminated from the other hand on the basis of 
detected locations of fingers, which reduces the volume 
of information on the direction of the portable terminal 
31 to be transmitted to the service center 19. 
[0285] FIG. 43 is an illustration useful for explaining a 
method of detecting an azimuth according to the third 
embodiment of the present invention, showing the head 
of a userviewed from the above. In FIG. 43, the portable 
terminal 31 acquires a direction from the portable termi- 
nal 31 to an object 50 on the basis of a user's viewing 
direction (frontward) and earth magnetism. In this case, 
the earth magnetism sensor I 1  b placed inside the port- 
able terminal 31 or outside the housing acquires avalue 
of the earth magnetism, thus providing an azimuth D. 
[0286] Furthermore, the second transmitting section 
22a of the portable terminal 31 transmits, to the service 
center 19, the user' s viewing direction detected on the 
basis of the inclination angle of the portable terminal 31 
with respect to the horizontal plane, while the service 
center 19 retrieves a desired retrieval subject on the ba- 
sis of that viewing direction. 
[0287] Thus, the user's viewing direction is recog- 
nized on the basis of map data, and the user can obtain 
information on a target (for example, sign) in sight. In 
addition, the voice guide section 23 reproduces a 
speech such as "turn right at the next corner" on the ba- 
sis of identification information transmitted from the 
service center 19. 
[0288] Furthermore, the portable terminal 31 trans- 
mits information on a posture of the portable terminal 31 
to the service center 19, while the service center 19 no- 

tifies the user of the target so that a desired speech file 
is reproduced and given to the user. In addition to the 
earth magnetism sensor 11 b, the inclination angle of the 
portable terminal 31 is taken into consideration, thus re- 
alizing a service. 
[0289] Accordingly, the terminal position is measured 
by the GPS module I l c  and the retrieval vector V is 
measured by the earth magnetism sensor I 1  b and the 
inclination sensor 31c, thereby detecting a direction of 
the portable terminal 31 in three dimensions. 
[0290] Furthermore, taking into consideration the da- 
ta by the inclination sensor I l a  in addition to the data 
by the earth magnetism sensor I 1  b, the measurement 
value obtained by the detecting section 21 a is corrected 
appropriately. Therefore, it is possible to register a po- 
sition with higher accuracy. 
[0291] Still furthermore, not only when the user mov- 
ing speed is high but also when the user is moving at a 
low speed or is in a stopping condition, it is possible to 
seize the user's moving direction. 
[0292] Referring to FIGs. 44(a) to 44(c) and 45, a de- 
tailed description will be given hereinbelow of a service 
method based on the above-described configuration ac- 
cording to the third embodiment of the present invention. 
[0293] FIGs. 44(a) to 44(c) are illustrations useful for 
explaining a posture detection of the portable terminal 
31 according to the third embodiment of the present in- 
vention, with each illustration showing a state where a 
user is moving between buildings (indicated by rectan- 
gles). 
[0294] In FIG. 44(a), the absolute position (indicated 
by a black circle) of the portable terminal 31 is detected 
by the GPS module 11. 
[0295] In FIG. 44(b), the front direction (indicated by 
an arrow) of the portable terminal 31 is detected by the 
earth magnetism sensor I 1  b and the hand-in-use dis- 
criminating sensor 31 b. 
[0296] In FIG. 44(c), the inclination angle (see an ar- 
row indicating a direction to a building) of the portable 
terminal 31 is detected by the inclination sensor I 1  a. 
[0297] FIG. 45 is a sequence illustration of an exam- 
ple of a service according to the third embodiment of the 
present invention. In FIG. 45, first, the portable terminal 
31 issues a request for a navigation to a desired desti- 
nation toward the service center 19 (step CI ) ,  and the 
service center 19 retrieves a route and issues a request 
for positional information to the portable terminal 31 
(mobile unit) (step C2), while the portable terminal 31 
transmits the present positional information to the serv- 
ice center 19 (step C3). 
[0298] In addition, the service center 19 provides in- 
formation on indication to the right or left by a speech of 
relative expression on the basis of the present direction 
of the portable terminal 31 (step C4), while the portable 
terminal 31 transmits, to theservicecenter 19, positional 
information at an interval instructed by the service cent- 
er 19 (step C5). 
[0299] Still additionally, the service center 19 issues, 



to the portable terminal 31, a request for transmission 
of information on the direction of the portable terminal 
31 in front of a singular point such as an intersection 
(step C6), and the portable terminal 31 notifies the serv- 
ice center 19 of the direction (step C7). 
[0300] Moreover, the service center 19 gives informa- 
tion on indication to the right or left with relative expres- 
sion on the basis of the present direction of the portable 
terminal 31 (step C8) so that the portable terminal 31 
reaches the destination (step C9). 
[0301] In this way, the user can efficiently arrive at a 
desired place owing to the automatic detection of the 
information on each of the earth magnetism, the direc- 
tion, the GPS information, the inclination angle and the 
user's hand in use and the interchange of data between 
the portable terminal 31 and the service center 19. 
[0302] Meanwhile, it is also acceptable to previously 
register the right or left in the database 15 in place of 
detecting the user's hand in use. 
[0303] FIG. 46 is an illustration useful for explaining 
another hand-in-use discriminating method according to 
the third embodiment of the present invention. In FIG. 
46, a display (display section I 1  h) of a setting screen 
takes place to a user, and the user sets the using hand. 
That is, the portable terminal 31 makes a display forthe 
designation of the using hand at conversation, and the 
user selects the hand. 
[0304] Thus, not only when the user moving speed is 
high but also when the user is moving at a low speed or 
is in a stopping condition, it is possible to seize the user 
moving direction. 
[0305] In addition, the user can receive such a service 
without preparing high-priced equipment. 
[0306] Still additionally, as described above, since a 
service takes place between the portable terminal 11 
and the service center 19, a restaurant can realize a 
service without using special equipment. 
[0307] Moreover, in this way, the bubble data is reg- 
istered, and the user designates thevalue of the bubble 
diameter for retrieval, and hence, a system operating 
enterprise (for example, a content provider) can sell a 
specified spatial range to enterprise in view of enter- 
prise's propagation. The price thereof can be calculated 
on the basis of the spatial occupancy information and 
the bubble diameter. 
[0308] Thus, the system 9 uses expression such as 
"go toward the north", "relatively right/leftH and "some- 
what right/fotward/backward" without using expression 
hard to understand to human beings; therefore, it is pos- 
sible to accomplish a navigation with an analog sensa- 
tion matching with human sensation. 

(CI)  Description of Modification of Third Embodiment of 
the Invention 

[0309] According to the third embodiment, the porta- 
ble terminal 31 can use a data communication terminal 
having only a data communication function in addition 

to a portable telephone capable of making voice com- 
munication. 
[0310] That is, a data communication terminal (not 
shown) according to this modification is connected 
through a network 12 to a service center 19 and is de- 
signed to display service information attached to infor- 
mation, and is made up of the aforesaid detecting sec- 
tion, second transmitting section 22a, second receiving 
section 22b and displaying section I 1  h. 
[0311] In addition, the data communication terminal 
according to this modification includes a voice guide 
section 23 to conduct, through the use of a predeter- 
mined speech file, a navigation to the place of a service 
information providing subject to be retrieved, received 
in the second receiving section 22b. 
[0312] Thus, as well as the above-described portable 
terminal 31, the data communication terminal transmits 
information on its posture to the service center 19, while 
the service center 19 notifies a user of a target so that 
a desired speech file is reproduced and given to the us- 
er. 
[0313] Accordingly, since a retrieval is made on the 
basis of the registered bubble data, a system operating 
enterprise can advise enterprise advertisement. 
[0314] Therefore, it is possible to accomplish a navi- 
gation with an analog sensation matching with human 
sensation without using expression hard to understand 
to the human beings. 

(D) Others 

[0315] It should be understood that the present inven- 
tion is not limited to the above-described embodiments 
and modifications thereof, and that it is intended to cover 
all changes of the embodiments and the modifications, 
which do not constitute departures from the spirit and 
scope of the invention. 
[0316] The assorted information related to an object 
can cover, in addition to the above-stated things, city 
halls, parks, recreation grounds, historical buildings, 
natural mountains and others. In this connection, the 
service information related to the assorted information 
can also cover life information, time information on 
opening to the public, time information on vacancy of 
attraction, histoty explanation, sight-seeing information 
and others. 
[0317] In addition, the detecting section 21 (21a) can 
also be provided in the exterior of the portable terminal 
11 (31, 41'). In this case, the detecting section 21 (21a) 
detects positional information including a latitude of an 
object to be detected, a longitude thereof, an altitude 
thereof, a direction thereof and an inclination angle 
thereof. Still additionally, in this case, the positional in- 
formation on the object to be detected is not limited to 
latitude, longitude, altitude, direction and inclination an- 
gle. 
[0318] Furthermore, the database 15 can also retain 
information on celestial sphere such as constellations 



as the spatial range information in a three-dimensional 
space to provide these information on celestial sphere 
as the service information. Still furthermore, in addition 
to the above-mentioned information, the inscription con- 
tents of the database 15 can be altered diversely ac- 
cording to design plan. 
[0319] Moreover, it is also possible to use, in place of 
the above-mentioned URL, a URI (Uniform Resource 
Identifier) or a URN (Uniform Resource Name) as an 
address. As well known, the URI is a name having http, 
given uniformly to the resources of the internet 12. For 
example, it is an IP address representative of a compu- 
ter forming a resource of the internet 12. In the URL, 
before a URI representative of a resource of the internet 
12, is put a protocol used for that resource. A format 
thereof is such that "protocol: URI", for example, http:// 
130. ***, ftp://130. ***, gopher://130. ***. Incidentally, the 
URN represents a sole address. 
[0320] The portable terminal 11 (portable terminal 31 
or portable terminal 41') can gain access through the 
radio network 10 to the service center 19 without charge 
according to subscriber contract with a system operat- 
ing enterprise or advertisement. 
[0321] In addition, the user terminal is not limited to a 
portable telephone or a data communication terminal, 
even a portable personal computer having a radio trans- 
mitterlreceiver is also feasible. Accordingly, it is possible 
to employ a personal computer, a portable telephone 
and a data communication terminal for the registration 
in FIG. 15. Incidentally, it is also appropriatethat, in FIG. 
15, the map information is recorded on a recording me- 
dium such as a hard disk or a CD-ROM (Compact Disc- 
Read Only Memory) and fetched therefrom. 
[0322] In the first embodiment, in the retrieval condi- 
tion, if manufactured or natural things exist before or af- 
ter a retrieval subject designated by a user, it is also pos- 
sible to display these additionally, and to display a list in 
a state where the number of things to be displayed is 
limited. 
[0323] Moreover, in the third modification of the first 
embodiment, in a case in which the person 53 registers 
hislher own positional information, it is possible to pre- 
vent missing or to manage the destinations of the family 
being out. 
[0324] Still moreover, in the fourth modification of the 
first embodiment, in a concert hall, it is also possible to 
register performance tunes or information on the tunes 
as the bubble data. 
[0325] In addition, a system operating enterprise can 
also operate the system 9 (9a) with not only a three- 
dimensional information but also a plane two-dimen- 
sional information. 
[0326] In this case, the system operating enterprise 
registers a region (area) to the database 15 on the basis 
of a latitude of an object such as a building and so on, 
a longitude thereof and a bubble diameterthereof within 
a positional information (latitude, longitude, altitude, 
bubble diameter). 

[0327] And the extracting section 40 extracts a spec- 
ified URL on the basis of positional information including 
a latitude of the portable terminal 11 (31, 41 '), a longi- 
tude thereof, an altitude thereof and a direction thereof 
within a positional information (latitude, longitude, alti- 
tude, direction and inclination angle) transmitted from 
the portable terminal 11 (31, 41'). 
[0328] In short, a bubble data is retrieved using a di- 
rection of a portable terminal 11 (31, 41') and a inclina- 
tion angle of the portable terminal 11 (31, 41 ') has be- 
come no relationship between the retrieval. 
[0329] Consequently, a server according to the 
present invention, in a system 9 (9a) which provides in- 
formation to a portable terminal 11 (31 , 41 '), comprises 
a database 15 for retaining bubble data in which region 
range information (area range information) in a two-di- 
mensional space is associated with retrieval information 
(URL) for obtaining service information to be provided, 
an extracting section 40 for extracting, on the basis of 
positional information transmitted from the portable ter- 
minal 11 (31, 41'), specified retrieval information (spec- 
ified URL) corresponding to specified region range in- 
formation including the positional information, of the re- 
gion range information retained in the database 15, and 
a providing section 41 for providing, to the portable ter- 
minal 11 (31, 41'), specified service information corre- 
sponding to the specified retrieval information extracted 
in the extracting section 41. 

Claims 

1. A server for use in a system (9, 9a) which provides 
information to a user terminal (11, 31, 41'), charac- 
terized by comprising: 

a database (15) for retaining bubble data in 
which spatial range information in a three-di- 
mensional space is associated with retrieval in- 
formation for obtaining service information to 
be provided; 
an extracting section (40) for extracting, on the 
basis of positional information transmitted from 
said user terminal (11, 31, 41'), specified re- 
trieval information corresponding to specified 
spatial range information including said posi- 
tional information, of said spatial range infor- 
mation retained in said database (15); and 
a providing section (41) for providing, to said 
userterminal (1 1, 31, 41'), specified service in- 
formation corresponding to said specified re- 
trieval information extracted in said extracting 
section (40). 

2. A server for use in a system (9, 9a) which provides 
information to a user terminal (11, 31, 41'), charac- 
terized by comprising: 



a database (15) for retaining bubble data in 
which spatial range information including a lat- 
itude of an object, a longitude thereof, an alti- 
tude thereof and a bubble diameter thereof in 
a three-dimensional space is associated with 
assorted an address for acquiring information 
related to said object or service information re- 
lated to said assorted information; 
an extracting section (40) for extracting a spec- 
ified address corresponding to specified spatial 
range information including positional informa- 
tion, of said spatial range information retained 
in said database (15), on the basis of positional 
information including a latitude of said user ter- 
minal (11, 31, 41'), a longitude thereof, an alti- 
tude thereof, a direction thereof and an inclina- 
tion angle thereof transmitted from said user 
terminal (1 1, 31, 41 '); and 
a providing section (41) for providing, to said 
user terminal (11, 31, 41'), specified service in- 
formation corresponding to said specified ad- 
dress extracted in said extracting section (40). 

3. A server for use in a system (9, 9a) which provides 
information to a user terminal (1 1, 31, 41 '), charac- 
terized by comprising: 

a database (15) for retaining bubble data in 
which spatial range information including a lat- 
itude of a building, a longitude thereof, an alti- 
tude thereof and a bubble diameter thereof in 
a three-dimensional space is associated with a 
uniform resource locator for acquiringfacility in- 
formation related to said building or service in- 
formation related to said facility information; 
an extracting section (40) for extracting, on the 
basis of positional information including a lati- 
tude of said user terminal (11, 31, 41'), a longi- 
tude thereof, an altitude thereof, a direction 
thereof and an inclination angle thereof trans- 
mitted from said user terminal (11, 31, 41'), a 
specified uniform resource locator correspond- 
ing to specified bubble data including said po- 
sitional information, of said bubble data re- 
tained in said database (15); and 
a providing section (41) for providing, to said 
user terminal (11, 31, 41'), specified service in- 
formation corresponding to said specified uni- 
form resource locator extracted in said extract- 
ing section (40). 

4. Aserver according to claim 3, characterized by fur- 
ther comprising a web information outputting sec- 
tion (1 8b) for holding user information and an ad- 
dress generating section (55) for generating an ad- 
dress retaining said user information held in said 
web information output section (1 8b). 

5. A server for use in a system (9, 9a) which provides 
information to a user terminal (11, 31, 41'), charac- 
terized by comprising: 

a database (15) for retaining bubble data in 
which spatial range information including a lat- 
itude of a target, a longitude thereof, an altitude 
thereof and a bubble diameter thereof in a 
three-dimensional space is associated with an 
message information retaining address estab- 
lished in a range of said bubble diameter; 
an extracting section (40) for extracting mes- 
sage information retained in said database (1 5) 
on the basis of positional information including 
a latitude of said user terminal (11, 31, 41'), a 
longitude thereof, an altitude thereof, a direc- 
tion thereof and an inclination angle thereof 
transmitted from said user terminal (11, 31, 
41'); and 
a providing section (41) for providing, to said 
user terminal (11, 31, 41'), said message infor- 
mation extracted in said extracting section (40). 

6. Aserver according to any one of claims 1 to 5, char- 
acterized in that said database (15) sets an ad- 
dress based on said spatial range information as an 
electronic mail address, and retains said spatial 
range information in corresponding relation to said 
electronic mail address. 

7.  Aserver according to any one of claims 1 to 5, char- 
acterized in that said database (15) retains, as 
said bubble data, service information on a public 
transportation terminal and information on transpor- 
tation time. 

8. A server according to claim 7, characterized in 
that said database (1 5) updates said information on 
transportation time according to the present time. 

9. Aserver according to any one of claims 1 to 5, char- 
acterized in that said database (15) is designed to 
sequentially update said bubble diameter of said 
bubble data on the basis of said positional informa- 
tion transmitted from a moving object. 

10. A user terminal for use in a system (9, 9a) which 
provides information to said user terminal (11, 31, 
41 '), characterized by comprising: 

a detecting section (21, 21 a) for detecting po- 
sitional information on an object; 
a transmitting section (22a) for transmitting 
said positional information, detected in said de- 
tecting section (21, 21 a), to a server (1 9); 
a receiving section (22b) for receiving, in con- 
nection with said positional information trans- 
mitted from said transmitting section (22a), 



specified service information corresponding to 
specified spatial range information including 
said positional information, of spatial range in- 
formation in a three-dimensional space trans- 
mitted from said server (1 9); and 
a displaying section ( I1 h) for displaying said 
specified service information received in said 
receiving section (22b). 

11. A user terminal for use in a system (9, 9a) which 
provides information to said user terminal (1 1, 31, 
41'), characterized by comprising: 

a detecting section (21, 21 a) for detecting po- 
sitional information including a latitude of an ob- 
ject, a longitude thereof, an altitude thereof, a 
direction thereof and an inclination angle there- 
of; 
a transmitting section (22a) for transmitting 
said positional information, detected in said de- 
tecting section (21, 21 a), to a server (1 9); 
a receiving section (22b) for receiving, in con- 
nection with said positional information trans- 
mitted from said transmitting section (22a), 
specified service information corresponding to 
specified spatial range information including 
said positional information, of spatial range in- 
formation comprising a latitude of an object, a 
longitudethereof, an altitudethereof and a bub- 
ble diameter thereof in a three-dimensional 
space transmitted from said server (1 9) ; and 
a displaying section ( I1 h) for displaying said 
specified service information received in said 
receiving section (22b). 

12. A user terminal for use in a system (9, 9a) which 
provides information to said user terminal (1 1, 31, 
41'), characterized by comprising: 

a detecting section (21, 21 a) for detecting po- 
sitional information including a latitude of said 
user terminal (11, 31, 41'), a longitude thereof, 
an altitude thereof, a direction thereof and an 
inclination angle thereof; 
a transmitting section (22a) for transmitting 
said positional information detected in said de- 
tecting section (21, 21 a) to a server (1 9); 
a receiving section (22b) for receiving, in con- 
nection with said positional information trans- 
mitted from said transmitting section (22a), 
specified service information corresponding to 
specified spatial range information including 
said positional information, of spatial range in- 
formation comprising a latitude of an object, a 
longitudethereof, an altitudethereof and a bub- 
ble diameter thereof in a three-dimensional 
space transmitted from said server (1 9) ; and 
a displaying section ( I1 h) for displaying said 

specified service information received in said 
receiving section (22b). 

A user terminal according to any one of claims 10 
12, characterized in that said detecting section 
(21, 21 a) is composed of a direction sensor ( I1 b) 
for measuring a direction and a satellite information 
receiving section ( I l c )  for receiving satellite infor- 
mation through the use of a global positioning sys- 
tem. 

A user terminal according to any one of claims 10 
to 12, characterized in that said detecting section 
(21, 21 a) includes an inclination sensor ( I  I a, 31 c) 
for measuring an inclination angle of said user ter- 
minal (1 1 ,31,41 ')with respect to the horizontal line. 

A user terminal according to any one of claims 10 
to 12, characterized by further comprising a hand- 
in-use discriminating section (31 a, 31 b) for detect- 
ing the number of fingers on a housing of said user 
terminal (11, 31, 41') to make a decision on a hand 
of a user being used. 

A user terminal according to any one of claims 10 
to 12, characterized by further comprising a voice 
guide section (23) for conducting a guide to a place 
for said specified service information, received in 
said receiving section (22b), through the use of a 
speech file. 

An information providing service system which pro- 
vides information to a user terminal (11, 31, 41'), 
characterized by comprising: 

a server ( I  9) for retaining bubble data in which 
spatial range information including a latitude of 
an object, a longitudethereof, an altitudethere- 
of and a bubble diameter thereof in a three-di- 
mensional space is associated with an address 
holding assorted information related to said ob- 
ject or service information related to said as- 
sorted information; and 
a userterminal (11, 31, 41') connected through 
a network to said server (1 9) for displaying said 
assorted information retrieved through the use 
of said bubble data, 
said server (1 9) including: 

a database (15) for retaining bubble data 
in which said spatial range information is 
associated with retrieval information for re- 
trieving service information to be provided; 
an extracting section (40) for extracting, on 
the basis of positional information transmit- 
ted form said user terminal (11, 31, 41'), 
specified retrieval information correspond- 
ing to specified spatial range information 



containing said positional information, of 
the spatial range information retained in 
the database (1 5); and 
a providing section (41) for providing, to 
said user terminal (11, 31, 41'), specified 
service information corresponding to said 
specified retrieval information extracted in 
said extracting section (40), 

said user terminal (11, 31, 41') including: 

a detecting section (21, 21 a) for detecting 
said positional information; 
a transmitting section (22a) for transmitting 
said positional information detected in said 
detecting section (21, 21 a) to said server 

(1 9); 
a receiving section (22b) for receiving said 
specified service information retained in 
said server (1 9) in connection with said po- 
sitional information transmitted from said 
transmitting section (22a); and 
a displaying section ( I1 h) for displaying 
said service information received in said 
receiving section (22b). 

18. An information providing service system according 
to claim 17, characterized in that said transmitting 
section (22a) transmits, to said server ( I  9), a user's 
viewing direction detected on the basis of an incli- 
nation angle of said user terminal (11, 31, 41') with 
respect to the horizontal line, while said server (1 9) 
retrieves a desired subject on the basis of said view- 
ing direction. 

19. An information providing service method for use in 
a system (9, 9a) which provides information to a us- 
erterminal(11,31,41'), characterized by compris- 
ing: 

a measuring step in which said user terminal 
(1 1,31,411) measures positional information in- 
cluding its own latitude, longitude, altitude, di- 
rection and inclination angle; 
a measured information transmitting step in 
which said userterminal (1 1, 31, 41 ') transmits, 
to a server (19), said positional information 
measured in said measuring step and a retriev- 
al condition; 
a retrieving step in which said server (19) re- 
trieves, on the basis of said positional informa- 
tion transmitted in said measured information 
transmitting step, a plurality of specified service 
information from a plurality of bubble data in 
which spatial range information including a lat- 
itude of an object, a longitude thereof, an alti- 
tude thereof and a bubble diameter thereof in 
a three-dimensional space is associated with 

assorted information related to said object or 
an address for obtaining service information re- 
lated to said assorted information; and 
a retrieval result notifying step in which said 
server (19) notifies said user terminal (11, 31, 
41 ') of saidplurality of specified service informa- 
tion retrieved in said retrieving step. 

An information providing service method according 
to claim 19, characterized in that said retrieving 
step includes: 

an extracting step of extracting a second infor- 
mation bubble from a plurality of information 
bubbles representative of images of spatial oc- 
cupancy information of bubble data according 
to afirst condition on the basis of said positional 
information and said spatial range information 
of said bubble data; 
an address extracting step of selecting a third 
information bubble from said second informa- 
tion bubble, extracted in said extracting step, 
according to a second condition for extracting 
a uniform resource locator corresponding to 
said third information bubble; and 
a selecting step of selecting and outputting said 
specified service information corresponding to 
said uniform resource locator extracted in said 
address extracting step. 

An information providing service method according 
to claim 20, characterized in that, in said retrieving 
step, an intersection information bubble intersect- 
ing a retrieval vector representative of a direction of 
said user terminal (11, 31, 41') toward a subject to 
be retrieved is extracted as said second information 
bubble from said plurality of information bubbles. 

An information providing service method according 
to claim 21, characterized in that said extracting 
step is made to extract a bubble, positioned in a di- 
rection of the retrieval vector, as said second infor- 
mation bubblefrom said plurality of information bub- 
bles, and said selecting step is made to output all 
said second information bubbles. 

An information providing service method according 
to claim 22, characterized in that said selecting 
step is made to output, of said second information 
bubble, a bubble existing in a predetermined range. 

An information providing service method according 
to claim 21, characterized in that said extracting 
step is made to extract, as said second information 
bubble, the first visible object of objects in a direc- 
tion said user terminal takes, through the use of 
map data. 



25. An information providing service method according 
to claim 21, characterized in that said extracting 
step is made to extract said second information 
bubbletaking configuration and location of asubject 
to be retrieved into consideration. 

26. An information providing service method according 
to claim 19, characterized by further comprising, 
after said retrieval result notifying step, a selected 
information transmitting step in which said user ter- 
minal (11, 31, 41') transmits, of said plurality of 
specified service information notified in said retriev- 
al result notifying step, service information selected 
by a user to said server (1 9) and a displaying step 
in which said user terminal (11, 31, 41') displays 
said service information selected in said selected 
information transmitting step. 

27. An information providing service method for use in 
a system (9, 9a) which provides information to a us- 
erterminal(11,31,41'), characterized by compris- 
ing: 

a measuring step in which said user terminal 
(1 1,31,411) measures positional information in- 
cluding its own latitude, longitude, altitude, di- 
rection and inclination angle; 
a measured information transmitting step in 
which said user terminal (11, 31, 41') transmits 
said positional information, measured in said 
measuring step, to a server (1 9); and 
a registering step in which said server writes, 
in a database (15), said positional information 
transmitted in said information transmitting 
step and information on a subject to be re- 
trieved. 

28. An information providing service method according 
to claim 27, characterized in that said measuring 
step is made such that said user terminal (1 1, 31, 
41') is aligned with an information presenting tower 
forming said subject to be retrieved, and said infor- 
mation transmitting step is made to transmit a de- 
sired message inputted by a user. 

29. An information providing service method according 
to claim 19, characterized in that said retrieval re- 
sult notifying step is made to give, to a user, infor- 
mation including characters, images or voice on a 
subject to be retrieved. 

30. An information providing service method for use in 
a system (9, 9a) which provides information to a us- 
erterminal(11,31,41'), characterized by compris- 
ing: 

tion; 
a service providing place selecting step in 
which said communication terminal selects a 
desired service providing place from said map 
information acquired in said map information 
acquiring step; and 
a generating step in which a server (19) con- 
nected through a network to said communica- 
tion terminal generates bubble data in associ- 

10 ation with said place selected in said service 
providing place selecting step. 

31. A server for a system (9, 9a) which provides infor- 
mation to a user terminal (11, 31, 41'), character- 

15 ized by comprising: 

a database (15) for retaining bubble data in 
which region range information in a two-dimen- 
sional space is associated with retrieval infor- 

20 mation for obtaining service information to be 
provided; 
an extracting section (40) for extracting, on the 
basis of positional information transmitted from 
said portable terminal (1 1,31,411), specified re- 

25 trieval information corresponding to specified 
region range information including said posi- 
tional information, of said region range informa- 
tion retained in said database (15); and 
a providing section (41) for providing, to said 

30 portable terminal (1 1,31,411), specified service 
information corresponding to said specified re- 
trieval information extracted in said extracting 
section (40). 

a map information acquiring step in which a 
communication terminal acquires map informa- 
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