
I  Description Title of Invention INFORMATION PROCESSING
DEVICE, PROGRAM, INFORMATION  5 PROCESSING
METHOD AND INFORMATION PROCESSING SYSTEM
Technical Field [0001] The present invention relates to an
information processing device, a  10 program, an information
processing method and an information processing system.
Background Art [0002] Recently, a receiving device that can
receive a wireless signal transmitted  15 from a satellite is
equipped on a movable body, such as a vehicle, a mobile phone
and the like. Global positioning system (GPS) positioning enables
estimation of the  position of the movable body equipped with this
type of receiving device. A  position estimation technology that
uses this type of receiving device is a common  basic technology
that is important in a variety of fields including navigation, security,
20 entertainment and the like. [0003] Further, a position estimation
method is also conceivable in which a  wireless terminal that
performs wireless communication with a base station (an  access
point) of a wireless local area network (LAN) measures a signal
intensity of a 25 signal transmitted from the wireless base station,
and a position estimation device  that can communicate with the
wireless terminal estimates the position of the  wireless terminal
based on the signal intensity. For example, the wireless LAN base
station transmits a beacon at a constant frequency (for example,
five times per  second) to notify a surrounding area of the
existence of the wireless LAN base 30 station. The wireless
terminal transmits the signal intensity of the beacon to the
position estimation device. The position estimation device can
estimate the position 2  of the wireless terminal based on the
signal intensity and the position of the wireless  LAN base station
that is registered in advance. With the above-described position  



estimation method, the wireless LAN base station is provided also
in indoor or  underground environments. Therefore, it is possible
to perform position estimation 5 in indoor or underground
environments, which is difficult using the position  estimation
technology based on the GPS positioning. [0004] In this type of
position estimation method, when a user carrying a wireless
terminal is present in a building or structure, not only the latitude
and longitude of  10 the wireless terminal, but also information
indicating which floor of the building or structure the user is
currently on is important. For example, Patent Document 1
discloses a technology in which a wireless terminal measures
signal intensities of  wireless signals transmitted from a plurality of
base stations, and a position  estimation server estimates that the
wireless terminal exists on the floor of a base 15 station that is a
transmission source of a wireless signal with a strong signal
intensity.  [0005] Citation List  Patent Literature [0006]  20 Patent
Literature 1: JP 2005-229617 (A)  Summary of invention Technical
Problem  [0007] 25 However, the known position estimation
technology simply estimates, based  on the current signal
intensity, the floor on which the wireless terminal exists.
Therefore, it is necessary to accurately register, in the position
estimation server, the  floor on which each of the base stations
exists. [0008]  30 The present invention is made in view of the
above-mentioned issue, and  aims to provide an information
processing device, a program, an information 3  processing
method and an information processing system which are novel
and  improved, and which are capable of estimating a position of a
wireless terminal in a  building or structure even when a position of
each base station in the building or  



structure is not accurately registered in advance. 5 Solution to
Problem  [0009] According to the first aspect of the present
invention in order to achieve the  above-mentioned object, there is
provided an information processing device  10 including: a storage
portion that associates and stores section information indicating
one section of a building structure, first measurement information
acquired by signal  intensity measurement of a wireless signal
transmitted from a surrounding base  station in a wireless terminal
existing in the one section, and base station  identification
information that identifies the base station; a receiving portion that
15 receives, from a given wireless terminal, at least one piece of
second measurement  information acquired by signal intensity
measurement of a wireless signal in the  given wireless terminal,
and at least one piece of base station identification  information
that indicates a base station of a transmission source of the
wireless  signal received by the given wireless terminal and that is
associated with each of the 20 at least one piece of second
measurement information; a retrieval portion that  retrieves, from
the storage portion, at least one piece of first measurement
information that is associated with the at least one piece of base
station identification  information received by the receiving portion;
a selection portion that selects section  information that is
associated with one of the at least one piece of first measurement
25 information, based on the at least one piece of second
measurement information  received by the receiving portion and
the at least one piece of first measurement  information retrieved
by the retrieval portion; and a transmitting portion that  transmits,
to the given wireless terminal, the section information selected by
the  selection portion. 30 [0010] The information processing device
may further include an evaluation 4  portion that evaluates an
acquisition position relationship between the at least one  piece of
first measurement information and the at least one piece of
second  measurement information, based on the at least one
piece of first measurement  



information retrieved by the retrieval portion, and on second
measurement 5 information that is associated with the same base
station identification information as  the at least one piece of first
measurement information, among the at least one piece  of
second measurement information received by the receiving
portion. The  selection portion may select, based. on an evaluation
result by the evaluation portion,  section information associated
with first measurement information that forms a pair 10 with
second measurement information such that the acquisition
position relationship  between the first measurement information
and the second measurement information  is relatively good.
[0011] For each of the at least one piece of first measurement
information retrieved  15 by the retrieval portion, the evaluation
portion may calculate, based on the first  measurement
information, a first distance between an acquisition position of the
first  measurement information and a base station corresponding
to the first measurement  information. For each of the at least one
piece of second measurement information  received by the
receiving portion, the evaluation portion may calculate, based on
the 20 second measurement information, a second distance
between an acquisition position  of the second measurement
information and a base station corresponding to the  second
measurement information. The evaluation portion may add the first
distance  and the second distance that are calculated based on
the first measurement  information and the second measurement
information that are associated with the 25 same base station
identification information. The selection portion may select  section
information that corresponds to the first distance that has a
minimum sum  value when the second distance obtained by the
evaluation portion is added thereto.  [0012] When the retrieval
portion retrieves a plurality of pieces of first  30 measurement
information that are associated with the same base station
identification  information and the same section information, the
evaluation portion may compute 5  an average value of sum
values of the first distances and the second distance  calculated
based on the plurality of pieces of first measurement information
associated with the same base station identification information
and the same section  



information and on the second measurement information. The
selection portion 5 may select section information that
corresponds to a piece of the first measurement  information that
is computed by the evaluation portion and that has a smallest
average value or a smallest sum value. [0013] The information
processing device may further include a priority processing  10
portion that performs processing such that, as the number of
pieces of section  information associated with the same base
station identification information is larger,  the section information
is selected with priority by the selection portion. [0014] According
to the second aspect of the present invention in order to achieve
15 the above-mentioned object, there is provided a program that
causes a computer to  function as: a receiving portion that
receives, from a given wireless terminal, at least  one piece of
second measurement information acquired by signal intensity
measurement of a wireless signal in the given wireless terminal,
and at least one  piece of base station identification information
that indicates a base station of a 20 transmission source of the
wireless signal received by the given wireless terminal  and that is
associated with each of the at least one piece of second
measurement  inforitation; a retrieval portion that, from a storage
medium that associates and stores  section information indicating
one section of a building structure, first measurement  information
acquired by signal intensity measurement of a wireless signal 25
transmitted from a surrounding base station in a wireless terminal
existing in the one  section, and base station identification
information that identifies the base station,  retrieves at least one
piece of first measurement information that is associated with  the
at least one piece of base station identification information
received by the  receiving portion; a selection portion that selects
section information that is 30 associated with one of the at least
one piece of first measurement information, based  on the at least
one piece of second measurement information received by the 6
receiving portion and the at least one piece of first measurement
information  retrieved by the retrieval portion; and a transmitting
portion that transmits, to the  given wireless terminal, the section
information selected by the selection portion.  



[0015] 5 According to the third aspect of the present invention in
order to achieve the  above-mentioned object, there is provided an
information processing method,  including the steps of: receiving,
from a given wireless terminal, at least one piece of  second
measurement information acquired by signal intensity
measurement of a  wireless signal in the given wireless terminal,
and at least one piece of base station 10 identification information
that indicates a base station of a transmission source of the
wireless signal received by the given wireless terminal and that is
associated with  each of the at least one piece of second
measurement information; retrieving, from a  storage medium that
associates and stores section information indicating one section
of a building structure, first measurement information acquired by
signal intensity 15 measurement of a wireless signal transmitted
from a surrounding base station in a  wireless terminal existing in
the one section, and base station identification  information that
identifies the base station, at least one piece of first measurement
information that is associated with the at least one piece of base
station identification  information received in the receiving step;
selecting section information that is 20 associated with one of the
at least one piece of first measurement information, based  on the
at least one piece of second measurement information received in
the  receiving step and the at least one piece of frost
measurement information retrieved in  the retrieving step; and
transmitting, to the given wireless terminal, the section
information selected in the selecting step. 25 [0016] According to
the fourth aspect of the present invention in order to achieve  the
above-mentioned object, there is provided an information
processing system that  includes a wireless terminal and an
information processing device. The wireless  terminal includes: a
wireless signal receiving portion that receives a wireless signal 30
transmitted from a base station; a measurement portion that
performs signal intensity  measurement of the wireless signal
received by the wireless signal receiving portion; 7  and an
information transmitting portion that transmits at least one piece of
second  measurement information acquired by the signal intensity
measurement of the  wireless signal performed by the
measurement portion, and at least one piece of base  



station identification information that indicates a base station of a
transmission 5 source of the wireless signal and that is associated
with each of the at least one piece  of second measurement
information. The information processing device includes: a
storage portion that associates and stores section information
indicating one section  of a building structure, first measurement
information acquired by signal intensity  measurement of a
wireless signal transmitted from a surrounding base station in a 10
given wireless terminal existing in the one section, and base
station identification  information that identifies the base station; a
receiving portion that receives, from the  information transmitting
portion of the given wireless terminal, the at least one piece  of
second measurement information and the at least one piece of
base station  identification information; a retrieval portion that
retrieves, from the storage portion, 15 at least one piece of first
measurement information that is associated with the at least  one
piece of base station identification information received by the
receiving portion;  a selection portion that selects section
information that is associated with one of the  at least one piece of
first measurement information, based on the at least one piece of
second measurement information received by the receiving
portion and the at least 20 one piece of first measurement
information retrieved by the retrieval portion; and a  transmitting
portion that transmits, to the given wireless terminal, the section
information selected by the selection portion. [0017] According to
the fifth aspect of the present invention in order to achieve the  25
above-mentioned object, there is provided an information
processing system that  includes a wireless terminal and an
information processing device. The wireless  terminal includes: a
wireless signal receiving portion that receives a wireless signal
transmitted from a base station; a measurement portion that
performs signal intensity  measurement of the wireless signal
received by the wireless signal receiving portion; 30 an input
portion to which section information indicating one section of a
building  structure is input by a user; and an information
transmitting portion that transmits at 8  least one piece of second
measurement information acquired by the signal intensity
measurement of the wireless signal performed by the
measurement portion, and at  least one piece of base station
identification information that indicates a base station  



of a transmission source of the wireless signal and that is
associated with each of the 5 at least one piece of second
measurement information. There is provided a  receiving portion
that receives, from the information transmitting portion of the
wireless terminal, the at least one piece of second measurement
information, the at  least one piece of base station identification
information, and the section information;  a storage portion; and a
recording portion that associates and records in the storage 10
portion each of the at least one piece of second measurement
information, the at least  one piece of base station identification
information associated with the second  measurement information,
and the section information that are received by the  receiving
portion. 15 Advantageous Effects of Invention  [0018] As
described above, according to the information processing device,
the  program, the information processing method and the
information processing system  of the present invention, it is
possible to estimate a position of a wireless terminal in 20 a
building or structure even when a position of each base station in
the building or  structure is not accurately registered in advance.
Brief Description of Drawings  [0019] 25 [Fig. 1] Fig. 1 is an
explanatory diagram showing an example of a configuration of a
position estimation system according to a present embodiment.
[Fig. 2] Fig. 2 is a block diagram showing a hardware configuration
of a position  estimation server. [Fig. 3] Fig. 3 is a function block
diagram showing configurations of the position  30 estimation
server and a wireless terminal that are included in a position
estimation  system 1 according to the present embodiment. 9
[Fig. 4] Fig. 4 is an explanatory diagram schematically showing a
cross section of a  certain building or structure. [Fig. 5] Fig. 5 is an
explanatory diagram showing an example of signal intensity
information that is acquired by signal intensity measurement at a
position P I. 5 [Fig. 6] Fig. 6 is an explanatory diagram showing an
example of a floor information  



registration screen that is generated by a display screen
generation portion. [Fig. 7A] Fig. 7A is an explanatory diagram
showing a specific example of  registration request information
that is transmitted from the mobile terminal at the  position P1. 10
[Fig. 7B] Fig. 7B is an explanatory diagram showing a specific
example of  registration request information that is transmitted
from the mobile terminal at a  position P2. [Fig. 7C] Fig. 7C is an
explanatory diagram showing a specific example of  registration
request information that is transmitted from the mobile terminal at
a  15 position P3. [Fig. 7D] Fig. 7D is an explanatory diagram
showing a specific example of  registration request information
that is transmitted from the mobile terminal at a  position P4. [Fig.
8] Fig. 8 is an explanatory diagram showing a specific example of
a set of base  20 station information that is registered in a storage
portion. [Fig. 9] Fig. 9 is an explanatory diagram showing a
specific example of measurement  information that is transmitted
from an information acquisition portion at a position  P5. [Fig. 101
Fig. 10 is an explanatory diagram showing a specific example of
an  25 evaluation method by a distance evaluation portion. [Fig.
11] Fig. 11 is an explanatory diagram showing specific examples
of distance  evaluation by the distance evaluation portion. [Fig. 12]
Fig. 12 is a sequence diagram showing an operation flow of the
position  estimation system according to the present embodiment.
30 [Fig. 13] Fig. 13 is a flow chart showing a detailed flow of
estimation processing that  is performed by the position estimation
server. 10  Description of Embodiments  [0020] Hereinafter,
preferred embodiments of the present invention will be  5
described in detail with reference to the appended drawings. Note
that, in this  specification and the drawings, elements that have
substantially the same function  



and structure are denoted with the same reference signs, and
repeated explanation is  omitted. [0021]  10 Note that
"embodiments to carry out the present invention" will be
described in the following order. [1] Overview of position
estimation system according to present  embodiment [2] Detailed
explanation of position estimation system according to present  15
embodiment [2.1] Hardware configuration of position estimation
server  [2-2] Registration of floor information [2-3] Estimation of
floor information [3] Operation of position estimation system
according to present  20 embodiment [4] Conclusion  [0022] [1]
Position estimation system according to present embodiment First,
a position estimation system 1 according to a present embodiment
will  25 be briefly described with reference to Fig. 1 and Fig. 2.
[0023] Fig. 1 is an explanatory diagram showing an example of a
configuration of  the position estimation system (information
processing system) 1 according to the  present embodiment. As
shown in Fig. 1, the position estimation system 1 30 according to
the present embodiment is provided with a communication
network 12,  a position estimation server 20, base stations 30A to
30C, and a wireless terminal 40. 11  In Fig. 1, in order to
distinguish each of the base stations, capital alphabetic
characters are added after the numerals, for example, the base
stations 30A, 30B.  However, when there is no need to particularly
distinguish each of the base stations,  they are simply and
collectively referred to as the base station(s) 30. 5 [0024] The
base station 30 relays communication between communication
devices  



that are spatially dispersed. For example, the base station 30 can
relay wireless  communication between the wireless terminal 40
and another wireless terminal (not  shown in the figures) that are
within a radio wave reachable range, and can also relay 10
communication between the wireless terminal 40 and a
communication device that is  connected by wire to the base
station 30. More specifically, the base station 30 may  be a base
station of a wireless local area network (LAN) based on the
Wireless  Fidelity (WiFi) standard, may be a base station of the
Global System for Mobile  Communications (GSM), or may be a
base station of Bluetooth. 15 [0025] The base station 30 can
periodically transmit a beacon signal to notify  surroundings of the
existence of the base station 30, in addition to a signal that is
transmitted when the base station 30 relays wireless
communication. The beacon  signal includes a base station ID
serving as base station identification information 20 that is
uniquely assigned to the base station 30, for example. As a result,
based on  the base station ID of the received beacon signal, the
wireless terminal 40 can  confirm the existence of the base station
30 that exists in the surrounding area. [0026] The wireless
terminal 40 can transmit and receive various types of data  25
based on wireless communication controlled by the base station
30. For example,  the wireless terminal 40 can receive content
data from a content distribution server  (not shown in the figures)
via the base station 30, and can transmit and receive  electronic
mail to and from another wireless terminal (not shown in the
figures).  Note that the content data may include music data such
as music, a lecture, a radio 30 program, or the like, visual data
such as a motion picture, a television program, a  video program,
a photograph, a painting, a diagram, or the like, and any other
data,  such as a game, software, or the like. 12  [0027] Note that,
in Fig. 1, a mobile phone is illustrated as an example of the
wireless terminal 40. However, the wireless terminal 40 is not
limited to this  example. For example, the wireless terminal 40
may also be a personal computer 5 (PC), a home video
processing device (a DVD recorder, a video deck, or the like), a  



Personal Handyphone System (PHS), a mobile music playback
device, a mobile  video processing device, a personal digital
assistant (PDA), a home game console, a  mobile game console,
a household electrical appliance, or the like. [0028]  10 Further,
when the wireless terminal 40 receives a wireless signal
transmitted  from the base station 30, the wireless terminal 40
measures a signal intensity of the  wireless signal, and associates
the measured signal intensity with the base station ID  of the base
station 30, thereby transmitting it as signal intensity information to
the  position estimation server 20 via the network 12. Note that the
network 12 is a 15 wired or wireless transmission channel of
information transmitted from a device  connected to the network
12. The network 12 may include, for example, the  Internet, a
telephone network, a public circuit such as a satellite
communication  network, any kind of local area network (LAN)
including Ethernet (registered  trademark), or a leased line
network, such as a wide area network (WAN), or an  20 internet
protocol-virtual private network (IP-VPN). [0029] The position
estimation server 20 stores base station information including
position information and the base station ID of each of the base
stations 30, and has a  function to estimate the position of the
wireless terminal 40 using. for example, the 25 triangulation
principle, based on the signal intensity information received from
the  wireless terminal 40 and on the above-described base station
information. The  position estimation server 20 notifies the
wireless terminal 40 of position information  indicating the
above-described estimated position. The wireless terminal 40 can
thereby recognize the position information of the terminal itself.
Note that the 30 position estimation server 20 can respond to a
position estimation request not only  from the wireless terminal 40
but also from a plurality of other wireless terminals.  [0030] 13  In
this manner, according to the present embodiment, the wireless
terminal 40 performs signal intensity measurement of the wireless
signal transmitted from the  surrounding base station 30, and
transmits a measurement result to the position  estimation server
20. Thus, it is possible to acquire the position information of the  



5 terminal itself. [0031] (Background of present embodiment)
Here, the position information may be information indicating a two-
dimensional position, such as the latitude and longitude, that does
not include a  10 height direction. Accordingly, the wireless
terminal 40 existing in a certain building or structure can acquire,
from the position estimation server 20, position  information of the
building or structure, or the name of the building or structure  when
the position information and the name of the building or structure
are  associated and stored in the position estimation server 20. 15
[0032] However, if not only the name of the building or structure in
which the  wireless terminal 40 exists, but also which section in
the building or structure the  wireless terminal 40 exists is
ascertained by the wireless terminal 40, the wireless  terminal 40
can provide a user with guidance in accordance with a floor, for
example. 20 Therefore, causing the wireless terminal 40 to
ascertain floor information indicating  the floor of the building or
structure is practically important. [0033] In order to acquire the
floor information, a technology that uses GPS, for  example, is
conceivable. However, since it is difficult for a navigation message
25 from a GPS satellite to reach indoor or underground locations,
the use of the GPS in a building or structure is difficult. In addition,
even if an altitude (above sea level)  of a receiver can be
measured by the GPS, it is necessary to ensure that: (I) a
relationship between the altitude and each floor of each building or
structure is stored in a database; and 30 (2) an estimated error of
the altitude is sufficiently smaller than the height of  each floor (for
example, approximately lm). [0034] 14  To address this, in light of
the foregoing circumstances, the position estimation system I
according to the present embodiment has been created, With  the
position estimation system 1 according to the present
embodiment, it is possible  



to estimate the position of the wireless terminal 40 in a building or
structure, while 5 simplifying a troublesome operation of
pre-registration. Hereinafter, the position  estimation system 1
according to the present embodiment will be described in detail.
[0035] [2] Detailed explanation of position estimation system
according to present  embodiment 10 The present embodiment is
roughly classified into: a registration stage in  which the position
estimation server 20 registers the base station information
including the floor information; and an estimation stage in which
the position  estimation server 20 estimates the floor information of
the wireless terminal 40 based  on the registered base station
information. Therefore, in the description below, after 15
explaining a hardware configuration of the position estimation
server 20 included in  the position estimation system I according to
the present embodiment, the  registration stage and the estimation
stage of the floor information will be  specifically explained. [0036]
20 [2-11 Hardware configuration of position estimation server Fig.
2 is a block diagram showing a hardware configuration of the
position  estimation server 20. The position estimation server 20 is
provided with a central  processing unit (CPU) 201, a read only
memory (ROM) 202, a random access  memory (RAM) 203, a
host bus 204, a bridge 205, an external bus 206, an interface 25
207, an input device 208, an output device 210, a storage device
(HDD) 211, a drive  212 and a communication device 215. [0037]
The CPU 201 functions as an arithmetic processing device and a
control  device, and controls an overall operation within the
position estimation server 20 in  30 accordance with various
programs. Further, the CPU 201 may be a microprocessor. The
ROM 202 stores programs, operation parameters and the like that
are used by  the CPU 201. The RAM 203 temporarily stores
programs that are used in execution 15  by the CPU 201,
parameters that appropriately change in the execution, and the
like.  These are mutually connected by the host bus 204 that is
formed of a CPU bus and  



the like. [0038]  5 The host bus 204 is connected, via the bridge
205, to the external bus 206,  which is, for example, a peripheral
component interconnect/interface (PCI) bus.  Note that the host
bus 204, the bridge 205 and the external bus 206 need not
necessarily be formed separately, and these functions may be
implemented on a  single bus. 10 [0039] The input device 208 is
formed by input means for inputting information by  the user, an
input control circuit and the like. Examples of the input means
include  a mouse, a keyboard, a touch panel, a button, a
microphone, a switch, a lever and the  like. The input control
circuit generates an input signal based on input by the user, 15
and outputs it to the CPU 201. By operating the input device 208,
an administrator  of the position estimation server 20 can input
various types of data to the position  estimation server 20 or give
an instruction of a processing operation. [0040] The output device
210 includes, for example, a display device such as a  20 cathode
ray tube (CRT) display device, a liquid crystal display (LCD)
device, or an  organic light emitting display (OLED) device and a
lamp, and an audio output device  such as a speaker and a
headphone. The output device 210 outputs played back  content,
for example. More specifically, the display device displays, as text
or  images, various types of information such as played back video
data. On the other 25 hand, the audio output device converts the
played back audio data etc. to audio and  outputs it. [0041] The
storage device 211 is a device for storing data, and is structured
as an  example of a storage portion of the position estimation
server 20 according to the  30 present embodiment. The storage
device 211 may include a storage medium, a recording device that
records data in the storage medium, a read-out device that reads
out data from the storage medium, a deletion device that deletes
the data recorded in 16  the storage medium, and the like. The
storage device 211 is formed by a hard disk  



drive (HDD), for example. The storage device 211 drives a hard
disk and stores  programs executed by the CPU 201 and various
types of data. Further, the base  station information to be
described later is recorded in the storage device 211. 5 [0042] The
drive 212 is a reader/writer for the storage medium, and is
incorporated  in or externally attached to the position estimation
server 20. The drive 212 reads  out information recorded in an
attached magnetic disk, optical disk or magneto  optical disk, or in
a removable storage medium 24 such as a semiconductor
memory,  10 and outputs the information to the RAM 203. [0043]
The communication device 215 is a communication interface that
is formed  by a communication device etc. to connect with the
communication network 12, for  example. Further, the
communication device 215 may be a wireless local area 15
network (LAN) compatible communication device, a wireless USB
compatible  communication device, or a wired communication
device that performs  communication by wire. The communication
device 215 transmits and receives  various types of information,
such as signal intensity information, floor information,  position
information and the like, to and from the wireless terminal 40 via
the  20 communication network 12. [0044] Note that the hardware
configuration of the position estimation server 20 is  described
above with reference to Fig. 2. Hardware of the wireless terminal
40 can  be configured to be substantially the same as that of the
position estimation server 20,  25 and an explanation thereof is
therefore omitted. [0045] [2-2] Registration of floor information
Next, registration of the floor information in the position estimation
system  I according to the present embodiment will be described
with reference to Fig. 3 to  30 Fig. 8. [0046] Fig. 3 is a function
block diagram showing the configurations of the position 17  



estimation server 20 and the wireless terminal 40 that are included
in the position  estimation system 1 according to the present
embodiment. As shown in Fig. 3, the  position estimation server 20
is provided with a communication portion 216, a base  station
information management portion 220, a storage portion 224, and a
position 5 information estimation portion 238 that includes a
retrieval portion 232, a distance  evaluation portion 234, a floor
estimation portion 236 and a position information  estimation
portion 238. Further, the wireless terminal 40 is provided with a
communication portion 416, a measurement portion 420, a display
screen generation  portion 424, a display portion 428, an operation
portion 432, a registration request  10 portion 436 and an
information acquisition portion 440. [0047] The communication
portion 416 of the wireless terminal 40 is an interface  with the
base station 30 or the position estimation server 20, and has a
function as a  transmitting portion and a receiving portion for
transmitting and receiving various 15 types of information to and
from the base station 30 or the position estimation server  20. For
example, the communication portion 416 receives, from the base
station 30,  a wireless signal including the base station ID of the
base station 30. Further, the  communication portion 416
transmits, to the position estimation server 20,  registration
request information that will be described later. 20 [0048] Note that
the communication portion 416 may have a wireless
communication function that is defined by Institute of Electrical
and Electronic  Engineers (IEEE) 802. 11 a. b, g, and the like.
Further, the communication portion  416 may have a multiple input
multiple output (MIMO) communication function that 25 is defined
by IEEE 802. Ila. Furthermore, the communication portion 416
may  have a communication function that corresponds to
Worldwide Interoperability for  Microwave Access (WiMAX)
planned by IEEE802. 16. [0049] The measurement portion 420
measures a signal intensity of a wireless  30 signal received by
the communication portion 416 from the base station 30. For
example, the measurement portion 420 acquires signal intensity
information shown  in Fig. 5, by performing signal intensity
measurement at a position P1 shown in Fig. 



18  4. [0050] Fig. 4 is an explanatory diagram schematically
showing a cross section of a  certain building or structure. More
specifically, Fig. 4 shows the cross section of a  5 6-story building
or structure, and the base station 30 is installed on each floor of
the building or structure. For example, the base station 30A is
installed on the 1st floor  of the building or structure, the base
station 30B is installed on the 2nd floor, the base  station 30C is
installed on the 3rd floor, the base station 30D is installed on the
4th  floor, the base stations 30E and 30F are installed on the 5th
floor, and the base station  10 30G is installed on the 6th floor, 2nd
floor. [0051] Fig. 5 is an explanatory diagram showing an example
of signal intensity  information that is acquired by signal intensity
measurement at the position Pl.  Note that, in this specification, for
convenience of explanation, the base station ID is 15 the same as
the reference numeral of each of the base stations 30. For
example, in  this specification, it is assumed. that the base station
ID of the base station 30A shown  in Fig. 4 is 30A. [0052] As
shown in Fig. 4, the base station 30D is installed on the 4th floor
that is  20 the same floor as the position P1, and the base station
30C is installed on the 3rd  floor that is the floor below the position
Pl. The base stations 30E and 30F are  installed on the 5th floor
that is the floor above the position P1, and the base station  30G is
installed on the 6th floor. Here, the signal intensity of the wireless
signal  transmitted from each of the base stations 30 is attenuated
as the distance becomes 25 greater. Further, in a case where
there is an obstacle, such as a wall, a floor or a  ceiling, between
the wireless terminal 40 and each of the base stations 30, the
signal  intensity of the wireless signal transmitted from each of the
base stations 30  deteriorates because the wireless signal reaches
the wireless terminal 40 after being  diffracted by the obstacle or
partially passing through the obstacle. 30 [0053] More specifically,
as shown in Fig. 5, the signal intensity of the wireless  



signal transmitted from the base station 30D, which is installed on
the 4th floor that 19  is the same floor as the position P1 at which
the wireless terminal 40 exists, is "- 57  dBm," which is a highest
value. Meanwhile, the signal intensity of the wireless  signal
transmitted from the base station 30C, which is provided via the
floor with  respect to the position PI at which the wireless terminal
40 exists, is "- 67 dBm", 5 and the signal intensity is lower
compared to the wireless signal transmitted from the  base station
30D. In a similar manner, the signal intensities at the position PI of
the  base stations 30E, 30F and 300. which are provided via an
obstacle with respect to  the position P1, are lower compared to
the wireless signal transmitted from the base  station 30D. 10
[0054] Here, the configuration of the wireless terminal 40 will be
described again  with reference to Fig. 3. The display screen
generation portion 424 generates  various types of display
screens, and causes the display portion 428 to display the
generated display screens. For example, the display screen
generation portion 424 15 generates a floor information
registration screen and a guidance screen etc, that  corresponds
to floor information acquired by the information acquisition portion
440.  The display portion 428 corresponds to the output device
210, which has been  explained with reference to Fig. 2. and
displays the various types of display screens  generated by the
display screen generation portion 424. Hereinafter, a specific 20
example of the floor information registration screen that is
generated by the display  screen generation portion 424 and is
displayed on the display portion 428 will be  described with
reference to Fig. 6. [0055] Fig. 6 is an explanatory diagram
showing an example of the floor  25 information registration
screen that is generated by the display screen generation  portion
424. The floor information registration screen is a screen to
register, in the  position estimation server 20, the floor information
of each of the base stations 30  that is used at the time of floor
estimation of the wireless terminal 40, and it is  generated based
on a user operation, for example. 30 [0056] 



More specifically, as shown in Fig. 6, the floor information
registration  screen includes a floor input area 52, a
building/structure name input area 54, and an 20  OK button 56.
The floor input area 52 is an area to input the floor (level) on which
the wireless terminal 40 currently exists. The user of the wireless
terminal 40 can  input the floor to the floor input area 52 by
operating the operation portion 432.  Note that, in Fig. 6, a case is
assumed in which the user at the position P1 registers 5 floor
information. Therefore, an example is shown in which "4th floor" is
input to  the floor name input area 52. [0057] The
building/structure name input area 54 is an area to input the name
of the  building or structure in which the wireless terminal 40
currently exists. The user of  10 the wireless terminal 40 can input
the name of the building or structure to the building/structure name
input area 54 by operating the operation portion 432. Note  that, in
Fig. 6, a case is shown in which "KK building" is input to the
building/structure name input area 54. The OK button 56 is a
button to confirm the  content input to the floor input area 52 and
the building/structure name input area 54.  15 [0058] Note that, in
the above description, the floor information is used as an  example
of section information that indicates a section of the building or
structure.  However, the section information is not limited to this
example. For example, the  section information may be
information that shows the name of a room (room 301, 20
conference room, reception room or the like) that is defined by an
obstacle, such as a  wall, even if being on the same floor, or may
be a user organization (SSS Co., Ltd.,  TT division, UUU store).
Further, although the building is used as an example of  the
building or structure in the above description, the building or
structure is not  limited to this example. For example, the building
or structure may be a subway 25 station yard, an attraction facility
(in this case, a haunted house, a cafeteria, a VVV  area and the
like are assumed as the section information), a Shinkansen train
(in this  case, a carriage number is assumed as the section
information), or a given man-made  object such as a ship. [0059]  



30 The operation portion 432 is an interface for the user to input
various types  of information or various types of instructions to the
wireless terminal 40. As  described above, the user can cause the
display screen generation portion 424 to 21  generate the floor
information registration screen by operating the operation portion
432, and can input floor information, such as the floor name and
the  building/structure name, on the floor information registration
screen. [0060]  5 When the OK button 56 is selected by the user
on the floor information  registration screen, the registration
request portion 436 transmits the registration  request information
input onto the floor information registration screen, including the
floor name, the name of the building or structure, and the signal
intensity information,  to the position estimation server 20 via the
communication portion 416. Fig. 7A  10 shows a specific example
of the registration request information. [0061] Fig. 7A is an
explanatory diagram showing a specific example of the
registration request information that is transmitted from the mobile
terminal 40 at the  position P1. As shown in Fig. 7A, the
registration request portion 436 associates 15 the signal intensity
information (first measurement information) acquired by the
measurement portion 420 at the position P1 with the floor
information of "KK  building" and "4th floor", and transmits the
associated information to the position  estimation server 20 as the
registration request information. Note that the  measurement
portion 420 may use the selection of the OK button 56 by the user
on 20 the floor information registration screen as a trigger to
perform signal intensity  measurement. [0062] Fig. 7B, Fig. 7C and
Fig. 7D show specific examples of registration request
information, similarly to Fig. 7A. More specifically, Fig. 7B is an
explanatory  25 diagram showing a specific example of
registration request information that is transmitted from the mobile
terminal 40 at a position P2. Fig. 7C is an explanatory  diagram
showing a specific example of registration request information that
is  transmitted from the mobile terminal 40 at a position P3.
Further, Fig, 7D is an  



explanatory diagram showing a specific example of registration
request information  30 that is transmitted from the mobile terminal
40 at a position P4. [0063] When referring to Fig. 7A to Fig. 7D, it
can be confirmed that, even when 22  wireless signals are
transmitted from the same base station 30, signal intensities are
different from each other depending on whether being on the
same floor and on a  distance from each position. Note that, in the
above description, an example is  described in which the
registration request information includes signal intensity 5
information as an example of measurement information. However,
the present  embodiment is not limited to this example. For
example, instead of the signal  intensity information, the
registration request information may include distance  information
between the acquisition position of the signal intensity information
and  each of the base stations 30, the distance information being
estimated from the signal  10 intensity information by a method
described later. [0064] Here, Fig. 3 will be explained again. The
communication portion 216 of  the position estimation server 20 is
an interface with the wireless terminal 40, and  has a function as a
transmitting portion and. a receiving portion for transmitting and 15
receiving various types of information to and from the wireless
terminal 40. For  example, the communication portion 216
receives from the wireless terminal 40 the  registration request
information shown in the group of Figs. 7. [0065] The base station
information management portion 220 performs  20 management of
base station information, such as registration of new base station
information into the storage portion 224, and update, modification
and deletion etc.  of the base station information registered in the
storage portion 224. It should be  noted herein that the base
station information is information that includes, for each of  the
base stations 30, a base station ID, position information (the
latitude and 25 longitude) indicating the position at which the base
station is installed, signal  intensity and floor information. [0066] 



Note that, instead of signal intensity, the base station information
may  include a virtual distance between a signal intensity
acquisition position and an  30 installation position of the base
station 30, the virtual distance being estimated from signal
intensity. The virtual distance between the signal intensity
acquisition  position and the installation position of the base
station 30 can be estimated by, for 23  example, substituting
signal intensity into Expression 1 below.  [0067] [Expression 1]
Estimated distance = 10((-A-rssi) / B) (Expression 1)  5 [0068] In
Expression 1, A and B are constants, and rssi indicates signal
intensity.  For example, when A = 32, B = 25 and signal intensity =
- 80 dBm, the estimated  virtual distance between the signal
intensity acquisition position and the installation  position of the
base station 30 can be calculated to be 83 in. The signal intensity
10 significantly depends on whether or not there is an obstacle,
and the estimated  distance calculated by the above Expression 1
does not necessarily coincide with an  actual distance. However,
the estimated distance calculated by the above  Expression 1
serves as an index indicating a condition of a communication path
between the signal intensity acquisition position and the
installation position of the  15 base station 30. [0069] For example,
it can be evaluated that, as the estimated distance calculated  by
the above Expression I is smaller, the communication path
between the signal  intensity acquisition position and the
installation position of the base station 30 is in 20 a better
condition, and as the estimated distance calculated by the above
Expression 1  is greater, the communication path between the
signal intensity acquisition position  and the installation position of
the base station 30 is in a worse condition. Note that,  for
convenience of explanation, in the description below, it is
assumed that the base  station information includes, instead of
signal intensity, the estimated distance that is  25 calculated by
the above Expression 1. [0070] 



When the communication portion 216 receives registration request
information from the wireless terminal 40, the base station
information management  portion 220 performs addition, update or
the like of the base station information in 30 the storage portion
224, based on the registration request information. For example,
when the registration request information shown in the group of
Figs 7 is received  from one or more wireless terminals 40, the
base station information management 24  portion 220 registers a
set of base station information shown in Fig. 8 in the storage
portion 224. [0071] Fig. 8 is an explanatory diagram showing a
specific example of the set of  5 base station information that is
registered in the storage portion 224. As shown in  Fig. 8, the base
station ID, the estimated distance and the floor information are
associated with each other in each piece of base station
information. For example,  the base station information indicating
the base station ID "30C", the estimated  distance "83 m" and the
floor information "5th floor" is base station information that 10 is
registered based on the registration request information at the
position P2 shown in  Fig. 7B. More specifically, this piece of base
station information indicates that  signal intensity measurement
was performed at a position where the distance from  the base
station 30C was estimated to be 83 in, and that the measurement
floor was  "5th floor". 15 [0072] Note that, as shown in Fig. 4, in
actuality, the base station 30C is installed  on the 3rd floor. That is,
in the present embodiment, the floor information  registered as the
base station information is not necessarily completely accurate.
However, according to the present embodiment, even when
inaccurate floor 20 information is included, it is possible to
appropriately estimate the floor on which the  wireless terminal 40
exists, as will be described in "[2-3] Estimation of floor
information". [0073] On the other hand, a method is also
conceivable in which each of the base  25 stations 30 are visually
confirmed, accurate floor information of each of the installed  



base stations 30 is registered in the position estimation server 20,
and a current floor  is estimated based on the registered floor
information. However, it is troublesome  to visually confirm each of
the base stations 30. In addition, there is a case in which  each of
the base stations 30 is installed in a location that cannot be
visually 30 confirmed. In comparison to this, the position
estimation system I according to the  present embodiment is
effective in that information necessary to estimate the current
floor can be registered without visually confirming each of the
base stations 30. 25  [0074] Note that the storage portion 224 that
stores the base station information  shown as an example in Fig. 8
may be a storage medium such as, for example, a non- volatile
memory such as an electrically erasable programmable read-only
memory 5 (EEPROM), an erasable programmable read-only
memory (EPROM), or the like, a  magnetic disk such as a hard
disk, a magnetic material disc, or the like, an optical  disk such as
a compact disc recordable (CD-R), a compact disc rewritable
(CD-RW),  a digital versatile disc recordable (DVD-R), a digital
versatile disc rewritable (DVD- RW), a dual-layer digital versatile
disc recordable (DVD+R), a dual-layer digital 10 versatile disc
rewritable (DVD+RW), a digital versatile disc random access
memory  (DVD-RAM), a Blu-raytM disc recordable (BD-R), a
Blu-rayTM disc rewritable (BD- RE), or the like, or a
magneto-optical (MO) disk. Further, although the base station
information includes the position information indicating the latitude
and longitude of  each of the base stations 30, a description of the
position information is omitted in 15 Fig. 8. Further, although the
floor information can include not only the floor name  but also the
name of the building or structure, such as KK building, a
description  about the name of the building or structure is omitted
below. [0075] [2-3] Estimation of floor information 20 Next, with
reference to Fig. 3 and Fig. 9 to Fig. 11, estimation of floor
information in the position estimation system I according to the
present embodiment  will be described. [0076] In order to estimate
a current floor of the wireless terminal 40, the position  



25 estimation server 20 uses the signal intensity information in the
wireless terminal 40,  and the base station information registered
in the storage portion 224 that is  described in "[2-2] Registration
of floor information". [0077] For this reason, the information
acquisition portion 440 of the wireless  30 terminal 40 transmits,
as a floor information estimation request, measurement
information (second measurement information) acquired by signal
intensity  measurement in the measurement portion 420, to the
position estimation server 20 26  via the communication portion
416. The information acquisition portion 440 may  periodically
transmit the measurement information of the floor information, or
may  transmit it based on a user operation on the operation
portion 432. Hereinafter,  processing when the information
acquisition portion 440 of the wireless terminal 40 6 at a position
P5 shown in Fig. 4 transmits the measurement information will be
described as a specific example. Note that signal intensity
information could be  used as the measurement information.
However, as shown in Fig. 9, the  measurement information may
be information in which the base station ID is  associated with the
distance between the measurement position and each of the base
10 stations 30, the distance being estimated from the signal
intensity information.  [0078] Fig. 9 is an explanatory diagram
showing a specific example of  measurement information that is
transmitted from the information acquisition portion  440 at the
position P5 shown in Fig. 4. As shown in Fig. 4, the position P5 is
15 located on the 4th floor. Therefore, it may be considered that
an estimated distance  from the base station 30D installed on the
same 4th floor is shortest. However, a  case is also assumed in
which an estimated distance from the base station 30E  installed
on the upper 5th floor is shorter than the estimated distance from
the base  station 30D installed on the same 4th floor, as shown in
Fig. 9. This occurs when 20 the degree of attenuation of the signal
intensity of a wireless signal is low between  the base station 30E
and the position P5, due to a ceiling material, whether or not  there
is a stairwell, and the like, although the position P5 and the base
station 30E are  located on different floors. 



[0079]  25 Therefore, even if accurate floor information is
registered in advance in  each of the base stations 30 through
complicated processing, when using a method  that simply
estimates floor information based on the base station 30 with the
strongest signal intensity, it is predicted that floor information
different from actual  floor information is likely to be estimated. In
comparison to this, with the position 30 estimation server 20
according to the present embodiment, it is possible to estimate
the current floor with high accuracy, even when the signal intensity
of the base  station 30 installed on a different floor from the
measurement position is strongest 27  and the estimated distance
is shortest. Hereinafter, the position estimation server 20  that
achieves such a function will be described in detail. [0080] When
the communication portion 216 receives measurement information
as  5 a floor information estimation request, the retrieval portion
232 of the position  estimation server 20 extracts the base station
ID included in the measurement  information, and retrieves the
base station information that is associated with the  extracted base
station ID from the storage portion 224. [0081]  10 The distance
evaluation portion 234 evaluates a relationship between a  current
position and a registration position of the base station information,
based on  the measurement information received by the
communication portion 216 and the  base station information
retrieved by the retrieval portion 232. A specific example  of an
evaluation method by the distance evaluation portion 234 will be
described  15 with reference to Fig. 10. [0082] Fig. 10 is an
explanatory diagram showing a specific example of the  evaluation
method by the distance evaluation portion 234. As shown in Fig.
10, an  estimated distance (a second distance) between a current
position and a base station 20 30i (i is a given capital alphabetic
character) is expressed as d (30i), the estimated  distance being
included in the measurement information received by the
communication portion 216. Further, an estimated distance (a first
distance)  



between a registration position Pj (j is a given number) and the
base station 30i is  expressed as d (30i, Pj), the estimated
distance being included in the base station 25 information
retrieved by the retrieval portion 232. Note that, when the
measurement information or the base station information includes
signal intensity  information instead of the estimated distance, the
distance evaluation portion 234  may convert the signal intensity
information to the estimated distance according to  Expression 1.
The distance evaluation portion 234 performs calculation of 30
Expression 2 below that is represented using the above-described
expressions.  [0083] [Expression 2] 28  D(30i, Pj) = d(30i) = d(30i,
Pj) (Expression 2)  [0084] Further, Fig. 11 shows specific
examples of D(30i, Pj) that are obtained by  the calculation shown
by the above Expression 2. 5 [0085] Fig. 11 is an explanatory
diagram showing specific examples of distance  evaluation
performed by the distance evaluation portion 234. As shown by
Expression 2 and in Fig. 11, the distance evaluation portion 234
calculates D(30i, Pj)  by adding d(30i) and d(30i, Pj) that relate to
the same base station, For example, 10 the distance evaluation
portion 234 calculates a value of D(30C, P1) to be 55 in, by
adding 30 in that is a value of d(30C) and 25 in that is a value of
d(30C, P1). [0086] It should be noted herein that, when a
registration position Px and the  current position are located on the
same floor and a base station 30y is installed on  15 the floor, a
value of D(30y, Px) becomes relatively small, This is because an
estimated distance between the registration position Px and the
base station 30y, and  an estimated distance between the current
position and the base station 30y become  smaller. [0087]  20 On
the other hand, when a registration position Pv and the current
position  are located on different floors and a base station 30w is
installed on the same floor as  



either the registration position Pv or the current position, it is
predicted that D(30w,  Pv) is larger than D(30y, Px). This is
because, since the base station 30w is  installed on a different
floor from the registration position Pv or the current position, 25 an
estimated distance between the registration position Pv and the
base station 30w,  or an estimated distance between the current
position and the base station 30w  becomes larger. [0088] From
this point of view, the floor estimation portion 236 has a function
as a  30 selection portion that selects D(30imin, Pjmin) that has
the smallest value among  D(30i, Pj) obtained by the distance
evaluation portion 234. Then, the floor  estimation portion 236
estimates that the floor information registered at Pjmin is the 29
current floor information. [0089] More specifically, the floor
estimation portion 236 selects D(30D, P1)  (29m) that has the
smallest value among D(30i, Pj) shown in Fig. 11. Then, the  5
floor estimation portion 236 estimates that the current floor
information is "4th floor" that is registered at the position Pl. Here,
the current position is the position P5 on  the 4th floor, Therefore,
it can be confirmed that, according to the present  embodiment,
the current floor information can be estimated with high accuracy.
[0090] 10 Here, the configuration of the position estimation server
20 will be  described again with reference to Fig. 3. When the
communication portion 216  receives measurement information
from the wireless terminal 40, the position  information estimation
portion 238 estimates the position information indicating the
latitude and longitude of the wireless terminal 40. For example, the
position 15 estimation portion 238 uses the measurement
information received by the  communication portion 216 and the
base station information registered in the storage  portion 224 to
estimate a current position 0 of the wireless terminal 40 in
accordance  with Expressions 3 to 5 described below. [0091]  20
[Expression 3]  



0=-' E (Wi - Ai) (Expression 3)  [Expression 4] 1  Wi= d(30i)
(Expression 4)  25 [Expression 5]  W = In (Expression 5)  [0092]
30  In Expression 3, Ai indicates position information of an i-th
base station registered in the storage portion 224. Therefore,
when the position information is  shown by the latitude and
longitude, Expression 3 is applied separately to the latitude  and
longitude. Further, as shown in Expression 4, Wi is a weighting
factor that is 5 obtained based on the estimated distance d(30i)
between the wireless terminal 40 and  the base station 30i, which
is estimated from signal intensity. Further, W is a sum  of
weighting factors as shown in Expression 5. [0093] Referring to
Expression 3, position information of the base station whose  1.0
d(30i) is small is significantly reflected on the current position 0 of
the wireless  terminal 40. On the other hand, position information
of the base station whose  d(30i) is large has a small influence on
the current position 0 of the wireless terminal  40. The position
estimation portion 238 can rationally estimate the current position
O of the wireless terminal 40 by using Expression 3 described
above. 15 [0094] Note that a position estimation method of the
wireless terminal 40 is not  limited to the method that uses the
above-described Expression 3. For example, the  position of the
base station that is a transmission source of a signal with the
highest  signal intensity among signals received by the wireless
terminal 40 may be estimated 



20 as the position of the wireless terminal 40. Alternatively, a
position that is the  center of the base stations that are
transmission sources of signals with a signal  intensity equal to or
more than a predetermined threshold value that are received by
the wireless terminal 40 may be estimated as the position of the
wireless terminal 40.  [0095] 25 The floor information estimated by
the floor estimation portion 236 in the  above-described manner,
and the position information estimated by the position  estimation
portion 238 are notified from the communication portion 216 to the
wireless terminal 40. Then, for example, the display screen
generation portion 424  of the wireless terminal 40 generates a
display screen based on the floor information 30 and the position
information notified from the position estimation server 20. By
doing this, it possible to supply information that corresponds to the
floor information  and the position information to the user of the
wireless terminal 40. 31  [0096] Note that, when the measurement
information received by the  communication portion 216 includes a
base station ID whose position information is  unknown, the base
station management portion 220 may register, as the position 5
information of the base station ID, the current position 0 that is
estimated from the  measurement information by the position
information estimation portion 238. In a  similar manner, when the
registration request information received by the  communication
portion 216 includes a base station ID whose position information
is  unknown, the base station management portion 220 may
register, as the position 10 information of the base station ID, the
current position 0 that is estimated from the  registration request
information by the position information estimation portion 238.
With the above-described configuration, it is possible to
automatically enhance the  position information of the base station
30 that is maintained in the position  estimation server 20. 15
[0097] (Modified examples) In the above description, an example
is explained in which the floor  estimation portion 236 performs
floor estimation based on the value of D(30i, Pj)  



obtained by the distance evaluation portion 234. However, the
present invention is 20 not limited to this example. For example,
the distance evaluation portion 234 may  calculate an average of
sum values of an estimated distance included in the
measurement information, and estimated distances which are
associated with the  same base station ID among the pieces of
base station information retrieved by the  retrieval portion 232 and
which are also associated with the same floor information. 25
Then, the floor estimation portion 236 may select floor information
by extracting a  minimum value from among D(30i, Pj) obtained by
the distance evaluation portion  234, or from among average
values. [0098] For example, in Fig. 8, there are a plurality of
estimated distances (10m,  30 13m) that are associated with the
same base station ID "30D" and with the same  floor information
"4th floor". Here, if the estimated distance between the current
position and the base station 30D that is obtained from the
measurement information 32  is 19 in, the distance evaluation
portion 234 calculates an average value of 30.5 in  that is
represented by the expression ((10 + 19) + (13 + 19)) / 2. [0099]
When the above-described average value 30.5 in is the minimum
value  5 among D(30i, Pj) obtained by the distance evaluation
portion 234, or among the  average values, the floor estimation
portion 236 selects the floor information "4th  floor" that
corresponds to the estimated distances (10m, 13m) used in the
calculation  of the average value. [0100]  10 With the
above-described configuration, even if erroneous base station
information is accidentally registered in the storage portion 224, it
is possible to  reduce the degree of adverse effects on floor
estimation caused by the base station  information, and to secure
accuracy of floor estimation. [0101]  15 Further, the distance
evaluation portion 234 may have a function as a  priority
processing portion that performs processing such that, as the
number of  pieces of the same floor information associated with
the same base station ID  



becomes larger, the corresponding floor information is selected
with priority by the  floor estimation portion 236. For example, as
the number of pieces of the same 20 floor information associated
with the same base station ID becomes larger, the  distance
evaluation portion 234 may treat, as d(30i, Pj), a distance that is
shorter than  the estimated distance associated with the
corresponding floor information. [0102] [3] Operation of position
estimation system according to present  25 embodiment The
functions of the position estimation system I according to the
present  embodiment are described above with reference to Fig. 3
to Fig. 11. Next, an  operation of the position estimation system 1
according to the present embodiment  will be described with
reference to Fig. 12 and Fig. 13. 30 [0103] Fig. 12 is a sequence
diagram showing an operation flow of the position  estimation
system 1 according to the present embodiment. As shown in Fig.
12, 33  first, the measurement portion 420 of a wireless terminal
40A performs signal  intensity measurement on a certain floor of a
building or structure (5302), and the  user inputs a current floor on
the floor information registration screen by operating  the
operation portion 432 (5304). 5 [0104] Following this, the
registration request portion 436 of the wireless terminal  40A
transmits, to the position estimation server 20, registration request
information  that includes measurement information, such as
signal intensity information acquired  by signal intensity
measurement or estimated distance information, and floor 10
information input by the user (5306). When the communication
portion 216  receives the registration request information, the base
station information  management portion 220 of the position
estimation server 40 associates the  measurement information
with the floor information included in the registration  request
information, and registers the associated information in the
storage portion  15 224 as the base station information (5308).
[0105] 



In a similar manner, the measurement portion 420 of a wireless
terminal  40B performs signal intensity measurement on a certain
floor of the building or  structure (5312), and a user inputs a
current floor on the floor information  20 registration screen by
operating the operation portion 432 (5314). [0106] Next, the
registration request portion 436 of the wireless terminal 40B
transmits, to the position estimation server 20, registration request
information that  includes measurement information, such as
signal intensity information acquired by 25 signal intensity
measurement or estimated distance information, and floor
information input by the user (5316). When the communication
portion 216  receives the registration request information, the base
station information  management portion 220 of the position
estimation server 40 associates the  measurement information
with the floor information included in the registration 30 request
information, and registers the associated information in the
storage portion  224 as the base station information (5318). In this
manner, the base station  information including the floor
information is accumulated in the storage portion 224 34  of the
position estimation server 20. [0107] After that, the measurement
portion 420 of a wireless terminal 40F performs  signal intensity
measurement of the wireless signal transmitted from the
surrounding  5 base station 30 (S322), and the information
acquisition portion 440 transmits the measurement information
acquired by the signal intensity measurement to the  position
estimation server 20 (S324). When the communication portion 216
receives the measurement information, the position estimation
server 20 estimates  position information and floor information of
the wireless terminal 40F, based on the 10 measurement
information and the base station information registered in the
storage  portion 224 (S326), and transmits them to the wireless
terminal 40F (S328). [0108] Fig. 13 is a flow chart showing a
detailed flow of estimation processing that  is performed by the
position estimation server 20. As shown in Fig. 13, first, when  15
the communication portion 216 receives measurement information
from the wireless 



terminal 40 (S342), the retrieval portion 232 retrieves base station
information  including the base station ID that is contained in the
measurement information, from  the storage portion 224 (S344).
[0109]  20 After that, the distance evaluation portion 234 evaluates
the distance  between the registration position of the base station
information that is retrieved by  the retrieval portion 232 and the
current wireless terminal 40 by calculation, using  the method
described in "[2-3] Estimation of floor information", for example
(S346).  More specifically, the distance evaluation portion 234
calculates D(30i, Pj) in 25 accordance with Expression 2. Then,
the floor estimation portion 236 selects floor  information based on
an evaluation result by the distance evaluation portion 234
(S348). [0110] Further, the distance estimation portion 238
estimates the position  30 information indicating the latitude and
longitude of the wireless terminal 40 in  accordance with, for
example, Expression 3, using the measurement information
received by the communication portion 216 and the base station
information 35  registered in the storage portion 224. Then, the
communication portion 216  transmits, to the portable terminal 40,
the floor information estimated by the floor  estimation portion 236
and the position information estimated by the position  information
estimation portion 238 (S352). 5 [0111] [4] Conclusion As
described above, according to the present embodiment, the
position  estimation server 20 can accurately estimate the floor of
the wireless terminal 40,  based on the measurement information
acquired by signal intensity measurement in 10 the wireless
terminal 40 and the base station information registered in the
storage  portion 224 of the position estimation server 20. It should
be noted herein that the  base station information registered in the
storage portion 224 is information in which  the floor information
indicating the floor where signal intensity measurement has  been
performed in advance by a given wireless terminal 40 is
associated with the 



15 measurement information that was acquired by the signal
intensity measurement.  Therefore, the present embodiment is
especially effective in that the floor of the  wireless terminal 40 can
be accurately estimated in addition to the position  information,
while eliminating the troublesome operation of visually confirming
each  of the base stations 30 in advance and registering the base
station information of each 20 of the base stations 30. Moreover,
the present embodiment is also advantageous in  that there is no
need to provide the wireless terminal 40 with a special sensor for
floor estimation. [0112] The preferred embodiments of the present
invention have been described  25 above with reference to the
accompanying drawings, whilst the present invention is  not limited
to the above examples, of course, A person skilled in the art may
find  various alternations and modifications within the scope of the
appended claims, and  it should be understood that they will
naturally come under the technical scope of the  present invention.
30 [0113] For example, in the above-described embodiment, an
example is described  in which a plurality of estimated positions
that are associated with the same base 36  station ID and the
same floor information can exist in the storage portion 224.
However, the present invention is not limited to this example. As
another  embodiment, the base station information management
portion 220 may cause a  certain base station ID and certain floor
information to be associated only with the 5 shortest estimated
distance. In the example shown in Fig. 8, the base station
management portion 220 may delete the information of the base
station ID "30C',  the floor information "4th floor", and the
estimated distance "28 m", for example.  Alternatively, when the
information of the base station ID "30C", the floor  information "4th
floor", and the estimated distance "25 m" has already been 10
registered, the base station information management portion 220
may not register the  information of the base station ID "30C", the
floor information "4th floor", and the  estimated distance "28 m"
[0114] 



Further, in the above-described embodiment, an example is
described in  15 which the floor information is estimated by
converting the signal intensity  information to an estimated
distance in accordance with Expression 1. However,  the present
invention is not limited to this example. In other words, the present
invention can be achieved using a parameter of a given dimension
that is acquired by  signal intensity measurement. 20 [0115]
Furthermore, each step of the processing performed by the
position  estimation system 1 or the position estimation server 20
in this specification does not  have to be performed in time series
in line with the order detailed in the sequence  diagram or the flow
chart. For example, each step of the processing performed by 25
the position estimation system I or the position estimation server
20 may include  processing that is performed in parallel or
individually (for example, parallel  processing or object oriented
processing). [0116] Note that, a computer program can also be
created that causes hardware  30 such as the CPU 201, the ROM,
202 and the RAM 203 that are built-in to the  position estimation
server 20 and the portable terminal 40 to perform functions that 37
are the same as each structural element of the above-described
position estimation  server 20 and the portable terminal 40.
Further, a storage medium that stores the  computer program is
also provided. Moreover, if each function block shown by the
functional block diagram in Fig. 3 is structured by hardware, a
series of processes  5 can be realized by hardware. 38  CLAIMS
Claim 1 An information processing device comprising: a storage
portion that associates and stores section information indicating  5
one section of a building structure, first measurement information
acquired by signal  intensity measurement of a wireless signal
transmitted from a surrounding base  station in a wireless terminal
existing in the one section, and base station  



identification information that identifies the base station; a
receiving portion that receives, from a given wireless terminal, at
least one  10 piece of second measurement information acquired
by signal intensity measurement  of a wireless signal in the given
wireless terminal, and at least one piece of base  station
identification information that indicates a base station of a
transmission  source of the wireless signal received by the given
wireless terminal and that is  associated with each of the at least
one piece of second measurement information; 15 a retrieval
portion that retrieves, from the storage portion, at least one piece
of first measurement information that is associated with the at
least one piece of base  station identification information received
by the receiving portion; a selection portion that selects section
information that is associated with  one of the at least one piece of
first measurement information, based on the at least  20 one piece
of second measurement information received by the receiving
portion and the at least one piece of first measurement information
retrieved by the retrieval  portion; and a transmitting portion that
transmits, to the given wireless terminal, the  section information
selected by the selection portion. 25 Claim 2 The information
processing device according to claim 1, further comprising:  an
evaluation portion that evaluates an acquisition position
relationship  between the at least one piece of first measurement
information and the at least one 30 piece of second measurement
information, based on the at least one piece of first  measurement
information retrieved by the retrieval portion, and on second 39
measurement information that is associated with the same base
station identification  information as the at least one piece of first
measurement information, among the at  least one piece of
second measurement information received by the receiving
portion, wherein the selection portion selects, based on an
evaluation result by the  5 evaluation portion, section information
associated with first measurement  information that forms a pair
with second measurement information such that the  acquisition
position relationship between the first measurement information
and the  



second measurement information is relatively good. 10 Claim 3
The information processing device according to claim 2, wherein,
for each of the at least one piece of first measurement information
retrieved by the retrieval portion, the evaluation portion calculates,
based on the first  measurement information, a first distance
between an acquisition position of the first 15 measurement
information and a base station corresponding to the first
measurement  information, wherein, for each of the at least one
piece of second measurement  information received by the
receiving portion, the evaluation portion calculates,  based on the
second measurement information, a second distance between an
20 acquisition position of the second measurement information
and a base station  corresponding to the second measurement
information, wherein the evaluation portion adds the first distance
and the second  distance that are calculated based on the first
measurement information and the  second measurement
information that are associated with the same base station  25
identification information, and wherein the selection portion selects
section information that corresponds to  the first distance that has
a minimum sum value when the second distance obtained  by the
evaluation portion is added thereto. 30 Claim 4 The information
processing device according to claim 3, 40  wherein, when the
retrieval portion retrieves a plurality of pieces of first measurement
information that are associated with the same base station
identification  information and the same section information, the
evaluation portion computes an  average value of sum values of
the first distances and the second distance calculated 5 based on
the plurality of pieces of first measurement information associated
with the  same base station identification information and the
same section information and on  the second measurement
information, and wherein the selection portion selects section
information that corresponds to  a piece of the first measurement
information that is computed by the evaluation  



10 portion and that has a smallest average value or a smallest
sum value. Claim 5 The information processing device according
to any one of claims 1 to 4,  further comprising: 15 a priority
processing portion that performs processing such that, as the
number of pieces of section information associated with the same
base station  identification information is larger, the section
information is selected with priority  by the selection portion. 20
Claim 6 A program that causes a computer to function as: a
receiving portion that receives, from a given wireless terminal, at
least one  piece of second measurement information acquired by
signal intensity measurement  of a wireless signal in the given
wireless terminal, and at least one piece of base 25 station
identification information that indicates a base station of a
transmission  source of the wireless signal received by the given
wireless terminal and that is  associated with each of the at least
one piece of second measurement information; a retrieval portion
that, from a storage medium that associates and stores  section
information indicating one section of a building structure, first
measurement  30 information acquired by signal intensity
measurement of a wireless signal transmitted from a surrounding
base station in a wireless terminal existing in the one 41  section,
and base station identification information that identifies the base
station,  retrieves at least one piece of first measurement
information that is associated with  the at least one piece of base
station identification information received by the  receiving portion;
5 a selection portion that selects section information that is
associated with  one of the at least one piece of first measurement
information, based on the at least  one piece of second
measurement information received by the receiving portion and
the at least one piece of first measurement information retrieved
by the retrieval  portion; and 10 a transmitting portion that
transmits, to the given wireless terminal, the  section information
selected by the selection portion. 



Claim 7 An information processing method, comprising the steps
of: 15 receiving, from a given wireless terminal, at least one piece
of second  measurement information acquired by signal intensity
measurement of a wireless  signal in the given wireless terminal,
and at least one piece of base station  identification information
that indicates a base station of a transmission source of the
wireless signal received by the given wireless terminal and that is
associated with  20 each of the at least one piece of second
measurement information; retrieving, from a storage medium that
associates and stores section  information indicating one section
of a building structure, first measurement  information acquired by
signal intensity measurement of a wireless signal  transmitted from
a surrounding base station in a wireless terminal existing in the
one 25 section, and base station identification information that
identifies the base station, at  least one piece of first measurement
information that is associated with the at least  one piece of base
station identification information received in the receiving step;
selecting section information that is associated with one of the at
least one  piece of first measurement information, based on the at
least one piece of second  30 measurement information received
in the receiving step and the at least one piece of  first
measurement information retrieved in the retrieving step; and 42
transmitting, to the given wireless terminal, the section information
selected  in the selecting step. Claim 8 5 An information
processing system comprising:  a wireless terminal including a
wireless signal receiving portion that receives a wireless signal
transmitted from a base station, a measurement portion that
performs signal intensity measurement  10 of the wireless signal
received by the wireless signal receiving portion, and an
information transmitting portion that transmits at least one piece
of second measurement information acquired by the signal
intensity measurement of  the wireless signal performed by the
measurement portion, and at least one piece of  



base station identification information that indicates a base station
of a transmission 15 source of the wireless signal and that is
associated with each of the at least one piece  of second
measurement information; and an information processing device
including a storage portion that associates and stores section
information  indicating one section of a building structure, first
measurement information acquired  20 by signal intensity
measurement of a wireless signal transmitted from a surrounding
base station in a given wireless terminal existing in the one
section, and base station  identification information that identifies
the base station. a receiving portion that receives, from the
information transmitting  portion of the given wireless terminal, the
at least one piece of second measurement  25 information and the
at least one piece of base station identification information, a
retrieval portion that retrieves, from the storage portion, at least
one piece of first measurement information that is associated with
the at least one  piece of base station identification information
received by the receiving portion, a selection portion that selects
section information that is associated  30 with one of the at least
one piece of first measurement information, based on the at  least
one piece of second measurement information received by the
receiving portion 43  and the at least one piece of first
measurement information retrieved by the retrieval  portion, and a
transmitting portion that transmits, to the given wireless terminal,
the section information selected by the selection portion. 5 Claim 9
An information processing system comprising:  a wireless terminal
including a wireless signal receiving portion that receives a
wireless signal  10 transmitted from a base station, a
measurement portion that performs signal intensity measurement
of the wireless signal received by the wireless signal receiving
portion, an input portion to which section information indicating
one  



section of a building structure is input by a user, and 15 an
information transmitting portion that transmits at least one piece
of second measurement information acquired by the signal
intensity measurement of  the wireless signal performed by the
measurement portion, and at least one piece of  base station
identification information that indicates a base station of a
transmission  source of the wireless signal and that is associated
with each of the at least one piece  20 of second measurement
information; and an information processing device including a
receiving portion that receives, from the information transmitting
portion of the wireless terminal, the at least one piece of second
measurement  information, the at least one piece of base station
identification information, and the  25 section information, a
storage portion, and a recording portion that associates and
records in the storage  portion each of the at least one piece of
second measurement information, the at least  one piece of base
station identification information associated with the second 30
measurement information, and the section information that are
received by the  receiving portion. 


