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(57) ABSTRACT

An 1maging apparatus includes an imaging unit that captures
an 1mage; a recording unit that records the 1mage on a record-
ing medium; a first position estimating unit that estimates a
position of the imaging apparatus using a first position esti-
mation technique to generate first position mformation, and
calculates a first evaluation value serving as accuracy evalu-
ation 1information of the first position mformation; a second
position estimating unit that estimates the position of the
imaging apparatus using a second position estimation tech-
nique different from the first position estimation technique to
generate second position information, and calculates a sec-
ond evaluation value serving as accuracy evaluation informa-
tion of the second position information; a position-informa-
tion obtaining unit that select, from the first and second
position information, position information whose evaluation
value 1s higher than the other; and an application executing
unit that performs data processing using the selected position

information.
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IMAGING APPARATUS, INFORMATION
PROCESSING APPARATUS AND METHOD,
AND COMPUTER PROGRAM THEREFOR

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCES TO RELATED
APPLICATIONS

The present mvention contains subject matter related to
Japanese Patent Application JP 2007-131713 filed 1n the

Japanese Patent Office on Jun. 7, 2007, the entire contents of
which are mcorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to 1maging apparatuses,
information processing apparatuses and methods, and com-
puter programs therefor. More particularly, the present inven-
tion relates to an 1maging apparatus, such as a digital camera,
including position estimating units employing different tech-
niques, in which items of position mformation individually
obtained by the position estimating units are evaluated, and,
position information determined to be more accurate 1s selec-
tively used, an information processing apparatus and method,
and a computer program therefor.

The present invention further relates to an 1maging appa-
ratus including, as position estimating units using different
techniques, for example, a position estimating unit based on
the Global Positioning System (GPS) and a position estimat-
ing unit based on detection information of access points
(APs) serving as wireless communication base stations, 1n
which position estimation results individually obtained by the
position estimating units are evaluated, and position informa-
tion 1s used in a manner that, for example, highly evaluated
result data 1s used as attribute data of captured image data, an
information processing apparatus and method, and a com-
puter program therefor.

2. Description of the Related Art

Nowadays, imaging apparatuses such as digital cameras
have become highly sophisticated. For example, some imag-
ing apparatuses have the GPS function to obtain position
information using GPS and record the obtained position
information as attribute information of captured image data.

In order to obtain position information using GPS, an
imaging apparatus 1s necessary to be able to recerve radio
waves from satellites. When beneath the ground, for example,
the 1imaging apparatus 1s incapable of recerving radio waves
from satellites and hence incapable of obtaining position
information. In order to obtain position information using
GPS, the imaging apparatus 1s necessary to perform a satellite
acquisition process as an initial process, which takes time.
That 1s, when a turned-off camera 1s switched on, the camera
1s 1ncapable of immediately obtaining position iformation
using GPS.

In order to reduce a wait time before position information
1s obtained, one method 1s available i1n which a GPS module
ol a camera 1s maintained in an operating state, and navigation
messages from satellites are continuously recerved using the
GPS module. The received navigation messages are stored 1n
a storage unit, and satellite acquisition is performed using the
stored navigation messages. The effective period of almanac
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2

data contained in the navigation messages 1s set to three
months, and the effective period of ephemeris data contained

in the navigation messages 1s set to two hours. Navigation
messages stored in the storage unit are necessary to be
updated one after another. Thus, a continuous message recep-
tion process 1s necessary to be performed.

A structure that can continuously receive navigation mes-
sages can update navigation messages recorded 1n a storage
unit 1 a steady manner. Quick satellite acquisition using
navigation messages (almanac data and ephemeris data)
within the effective period can thus be performed. However,
when no data within the effective period 1s recorded, efficient
satellite acquisition using the data 1s ditficult to be performed.
Thus, a satellite acquisition process involving a relatively
long processing time 1s necessary to be performed. As a result,
the time from activation of the GPS module to the obtaining of
position information becomes very long, and hence, position
information is difficult to be obtained 1n a timely manner.

When a camera with a GPS module performs a process of
adding position information obtained using the GPS module
as attribute information of captured image data, 1t 1s necessary
to obtain position information at the time an 1mage 1s captured
by a user. However, as has been described above, 1n an envi-
ronment where position information 1s difficult to be obtained
from satellites using GPS or when position information 1s
difficult to be immediately obtained from satellites using
GPS, accurate position information corresponding to cap-
tured 1image data 1s difficult to be obtained.

One of position estimation methods using techniques other
than those using GPS i1s described in Japanese Unexamined
Patent Application Publication No. 2002-107443. 'This
method concerns a wireless communication system in which
a mobile device estimates 1ts position by measuring the inten-
sity of radio waves recerved from a base station whose posi-
tion information has been registered in advance. In such a
configuration where the position 1s measured using the base
station, the mobile device 1s incapable of measuring the posi-
tion when the mobile device 1s 1n an area where the mobile
device 1s 1ncapable of communicating with the base station
whose position information has been registered.

SUMMARY OF THE INVENTION

It 1s desirable to provide an 1maging apparatus, such as a
digital camera, including different position estimating units,
in which position estimation results individually obtained by
the position estimating units are evaluated, and highly evalu-
ated result data 1s selectively obtained and used as, for
example, attribute data of captured image data, an informa-
tion processing apparatus and method, and a computer pro-
gram therefor.

It 1s desirable to provide an 1maging apparatus with, as
different position estimating units, for example, a position
estimating unit based on GPS and a position estimating unit
based on detection information of APs serving as wireless
communication base stations, in which position estimation
results individually obtained by the position estimating units
are evaluated, and position information 1s selected and used 1n
a manner that, for example, highly evaluated result data 1s
used as attribute data of captured image data, an information
processing apparatus and method, and a computer program
therefor.

According to a first embodiment of the present invention,
there 1s provided an i1maging apparatus that captures an
image. The imaging apparatus includes the following ele-
ments: an 1maging unit configured to capture an image; a
recording unit configured to perform a process of recording
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the captured 1mage on a recording medium; a first position
estimating unit configured to estimate a position of the imag-
ing apparatus using a {irst position estimation technique to
generate first position mformation, and to calculate a first
evaluation value serving as accuracy evaluation information
of the first position information; a second position estimating
unit configured to estimate the position of the imaging appa-
ratus using a second position estimation technique to generate
second position information, the second position estimation
technique being different from the first position estimation
technique, and to calculate a second evaluation value serving,
as accuracy evaluation information of the second position
information; a position-information obtaining unit config-
ured to select, from the first position information and the
second position information, position information whose
evaluation value 1s higher than the other; and an application
executing unit configured to perform data processing using
the position information selected by the position-information
obtaining unit.

The first position estimating unit may be configured to
generate the first position information by performing a posi-
tion estimation process using GPS. The second position esti-
mating unit may be configured to generate the second posi-
tion mnformation by performing a position estimation process
using a technique that 1s different from the position estimation
process using GPS.

The first position estimating unit may be configured to
generate the first position information by performing a posi-
tion estimation process using GPS. The second position esti-
mating unit may be configured to generate the second posi-
tion information by searching for a base station of wireless
communication, receiving base-station i1dentification infor-
mation from the detected base station, and searching a data-
base 1n which base-station identification information 1s asso-
ciated with position information.

The first position estimating unit may be configured to
generate the first position information by performing a posi-
tion estimation process using GPS and to calculate the first
evaluation value on the basis of measurement status informa-
tion obtained by analyzing data received from a satellite. The
second position estimating unit may be configured to gener-
ate the second position information by searching for a base
station of wireless communication, receiving base-station
identification information from the detected base station, and
searching a database 1 which base-station identification
information 1s associated with position information, and to
calculate the second evaluation value on the basis of a recep-
tion signal level of a reception signal received from the base
station at the time the base station 1s detected, the reception
signal level corresponding to an electric field intensity.

The first position estimating unit may be configured to set
a low evaluation value in a case where the measurement status
information 1s two-dimensional and a high evaluation value 1n
a case where the measurement status mformation 1s three-
dimensional.

The second position estimating unit may be configured to
compare the reception signal level with a predetermined
threshold and to set a high evaluation value in a case where the
reception signal level 1s greater than or equal to the threshold
and a low evaluation value 1n a case where the reception signal
level 1s less than the threshold.

The application executing unit may be configured to per-
form a process of recording the position information selected
by the position-information obtaining unit as position nfor-
mation in a recording file of the captured image.

The application executing unit may be configured to per-
form a process of using the position information selected by
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4

the position-information obtaining unit as current position
information representing a current position on a map dis-
played on a display unat.

According to a second embodiment of the present mven-
tion, there 1s provided an information processing apparatus
including the following elements: a first position estimating
unit configured to estimate a position of the information pro-
cessing apparatus using a first position estimation technique
to generate first position information, and to calculate a first
evaluation value serving as accuracy evaluation information
ol the first position information; a second position estimating
unit configured to estimate the position of the information
processing apparatus using a second position estimation tech-
nique to generate second position information, the second
position estimation technique being different from the first
position estimation technique, and to calculate a second
evaluation value serving as accuracy evaluation information
of the second position information; a position-information
obtaining unit configured to select, from the {first position
information and the second position information, position
information whose evaluation value 1s higher than the other;
and an application executing unit configured to perform data
processing using the position information selected by the
position-information obtaining unait.

The first position estimating unit may be configured to
generate the first position information by performing a posi-
tion estimation process using GPS. The second position esti-
mating unit may be configured to generate the second posi-
tion information by performing a position estimation process
using a technique that 1s different from the position estimation
process using GPS.

The first position estimating unit may be configured to
generate the first position information by performing a posi-
tion estimation process using GPS. The second position esti-
mating unit may be configured to generate the second posi-
tion information by searching for a base station of wireless
communication, receving base-station identification infor-
mation from the detected base station, and searching a data-
base 1n which base-station identification information 1s asso-
ciated with position information.

The first position estimating unit may be configured to
generate the first position information by performing a posi-
tion estimation process using GPS and to calculate the first
evaluation value on the basis of measurement status informa-
tion obtained by analyzing data received from a satellite. The
second position estimating unit may be configured to gener-
ate the second position information by searching for a base
station of wireless communication, receiving base-station
identification information from the detected base station, and
searching a database 1 which base-station identification
information 1s associated with position information, and to
calculate the second evaluation value on the basis of a recep-
tion signal level of a reception signal received from the base
station at the time the base station 1s detected, the reception
signal level corresponding to an electric field intensity.

According to a third embodiment of the present invention,
there 1s provided an information processing method per-
formed by an information processing apparatus. The method
includes the steps of, with a first position estimating unit,
estimating a position of the information processing apparatus
using a first position estimation technique to generate first
position information, and calculating a first evaluation value
serving as accuracy evaluation imnformation of the first posi-
tion information; with a second position estimating unit, esti-
mating the position of the information processing apparatus
using a second position estimation technique to generate sec-
ond position information, the second position estimation
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technique being different from the first position estimation
technique, and calculating a second evaluation value serving
as accuracy evaluation information of the second position
information; with a position-information obtaining unit,
selecting, from the first position information and the second
position information, position information whose evaluation
value 1s higher than the other; and with an application execut-
ing unit, performing data processing using the selected posi-
tion information.

The first position information may be generated by per-
forming a position estimation process using GPS. The second
position information may be generated by performing a posi-
tion estimation process using a technique that 1s different
from the position estimation process using GPS.

The first position mformation may be generated by per-
forming a position estimation process using GPS. The second
position imformation may be generated by searching for a
base station of wireless communication, recerving base-sta-
tion 1dentification information from the detected base station,
and searching a database 1n which base-station 1dentification
information 1s associated with position information.

The first position information may be generated by per-
forming a position estimation process using GPS, and the first
evaluation value may be calculated on the basis of measure-
ment status information obtained by analyzing data received
from a satellite. The second position information may be
generated by searching for a base station of wireless commu-
nication, receiving base-station i1dentification information
from the detected base station, and searching a database 1n
which base-station 1dentification information 1s associated
with position information, and the second evaluation value
may be calculated on the basis of a reception signal level of a
reception signal recerved from the base station at the time the
base station 1s detected, the reception signal level correspond-
ing to an electric field intensity.

When the first evaluation value 1s calculated, a low evalu-
ation value may be set 1n a case where the measurement status
information 1s two-dimensional and a high evaluation value
may be set 1n a case where the measurement status informa-
tion 1s three-dimensional.

When the second evaluation value 1s calculated, the recep-
tion signal level may be compared with a predetermined
threshold, and a high evaluation value may be set in a case
where the reception signal level 1s greater than or equal to the
threshold and a low evaluation value may be set in a case
where the reception signal level 1s less than the threshold.

When the data processing 1s performed using the selected
position information, a process ol recording the selected posi-
tion mnformation as position information 1n a recording file of
the captured 1mage may be performed.

When the data processing 1s performed using the selected
position mnformation, a process of using the selected position
information as current position information representing a
current position on a map displayed on a display unit may be
performed.

According to a fourth embodiment of the present invention,
there 1s provided a computer program for causing an infor-
mation processing apparatus to perform information process-
ing. The information processing includes the steps of causing
a first position estimating unit to estimate a position of the
information processing apparatus using a {irst position esti-
mation technique to generate first position information, and to
calculate a first evaluation value serving as accuracy evalua-
tion information of the first position mformation; causing a
second position estimating unit to estimate the position of the
information processing apparatus using a second position
estimation technmique to generate second position mnforma-
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tion, the second position estimation technique being different
from the first position estimation technique, and to calculate
a second evaluation value serving as accuracy evaluation
information of the second position mformation; causing a
position-information obtaining unit to select, from the first
position information and the second position information,
position mformation whose evaluation value 1s higher than
the other; and causing an application executing unit to per-
form data processing using the selected position information.

The computer program according to the embodiment of the
present invention 1s a computer program provided 1n a com-
puter-readable format, using a storage medium or a commu-
nication medium, to a general-purpose computer system that
can execute various program codes. By providing such a
program 1n a computer-readable format, a process associated
with the program can be executed on the computer system.

Further objects, features, and advantages of the embodi-
ments of the present invention will become apparent from
detailed description based on the later-described embodi-
ments of the present invention and the appended drawings.
The term “system” 1n this specification 1s a logical set of a
plurality of apparatuses and 1s not limited to the structure in
which these apparatuses are accommodated 1n a single hous-
ng.

According to the embodiments of the present invention,
first position information 1s generated using, for example,
GPS. Second position information 1s generated by searching
for a base station of wireless communication, receiving base-
station 1dentification information from the detected base sta-
tion, and searching a database 1n which base-station identifi-
cation information 1s associated with position information.
Further, evaluation values serving as accuracy evaluation
information of the first position imformation and the second
position nformation are generated. Position information
whose evaluation value 1s higher than the other 1s selected and
used. According to this structure, for example, the second
position information can be used 1n an area where GPS 1s
difficult to be used, such as when the 1maging apparatus 1s
beneath the ground. Further, position information determined
to be more accurate can be selectively used. For example,
position information to be set as attribute information 1in the
imaging apparatus can become more accurate data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of the structure of and a
process performed by an imaging apparatus according to an
embodiment of the present invention;

FIG. 2 illustrates an image file (Exil) recorded by the
imaging apparatus according to the embodiment of the
present invention;

FIG. 3 illustrates the structure of the imaging apparatus
according to the embodiment of the present invention and an
exemplary process ol obtaining, evaluating, and using posi-
tion information;

FIG. 4 1s a table describing an exemplary process of evalu-
ating position information using the imaging apparatus
according to the embodiment of the present invention;

FIG. 5 1s a table describing an exemplary process of evalu-
ating position information using the imaging apparatus
according to the embodiment of the present invention;

FIG. 6 1s a diagram of a processing sequence of obtaining,
evaluating, and using position information using the imaging
apparatus according to the embodiment of the present inven-
tion;
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FI1G. 7 1s a diagram of a processing sequence of obtaining,
evaluating, and using position information using the imaging

apparatus according to the embodiment of the present mnven-
tion;

FIG. 8 1s a diagram of a processing sequence of obtaining,
evaluating, and using position information using the imaging
apparatus according to the embodiment of the present inven-
tion;

FI1G. 9 1s a block diagram of an exemplary structure of the
imaging apparatus according to the embodiment of the
present invention; and

FI1G. 10 1s a block diagram of an exemplary structure of the
imaging apparatus according to the embodiment of the
present invention.

DESCRIPTION OF THE PR
EMBODIMENTS

L1
M

ERRED

An 1maging apparatus, an information processing appara-
tus and method, and a computer program therefor according
to embodiments of the present invention will now herein be
described in detail below with reference to the drawings.

Referring now to FI1G. 1, a process performed by an imag-
Ing apparatus serving as an example of an 1mage processing
apparatus according to an embodiment of the present mven-
tion will now be schematically described. An 1maging appa-
ratus 100 includes a plurality of position estimating units
including a first position estimating unit 101 and a second
position estimating unit 102 shown 1n FIG. 1.

These position estimating units individually perform posi-
tion estimation processes using different methods. In the
example shown 1n FIG. 1, the first position estimating unit
101 1s a GPS module. The first position estimating unit 101
receives radio waves from satellites 110a to 110c and esti-
mates the position of the imaging apparatus 100. The second
position estimating unit 102 1s a wireless local area network
(WLAN) module. The second position estimating unit 102
performs a position estimation process based on detection
information of APs 120a to 120c¢ serving as base stations of
WLAN communication, which 1s obtained by scanning the
APs 120a to 120c. This process 1s described 1n detail later.

In the present embodiment, as has been described above,
the case where one of the position estimating units included in
the 1imaging apparatus estimates the position of the 1maging
apparatus using GPS, and the other position estimating unit
performs a position estimation process based on detection
information of APs in WLAN 1s described below. However,
this 1s only one example. The imaging apparatus 100 1s not
limited to this combination of GPS and WLAN, and the
imaging apparatus 100 can employ a combination of other
position estimation techniques. Moreover, the imaging appa-
ratus 100 may include position estimating units not only
using two different techniques, but also using three or more
different techniques.

The imaging apparatus 100 of the embodiment of the
present invention evaluates 1tems of position estimation infor-
mation obtained from the position estimating units 101 and
102 and selectively uses position estimation information
determined to be more accurate. For example, the imaging
apparatus 100 adds the selected position information as
attribute information to an 1image captured using the 1maging
apparatus 100 and records the attribute information together
with the captured image 1n a medium.

FIG. 2 illustrates an exemplary data structure of a file
recorded 1n a recording medium on the basis of an 1mage
captured using the imaging apparatus 100. The 1mage cap-
tured using the imaging apparatus 100 1s recorded as, for
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example, a file 1n the Exif format with the data structure
shown in FI1G. 2. One file 1n the Exif format 1s set to each item
of captured 1mage data. As shown 1n FIG. 2, a file 1n the Exaf
format includes a header 221, thumbnail data 222, and image
data 223.

The thumbnail data 222 i1s an area for recording size-re-
duced image data. A list of 1images can be displayed using
items of thumbnail data 223. The image data 223 1s an area for
recording actually captured image data.

The header 221 1s an area for recording attribute informa-
tion of an 1mage. As shown 1n FI1G. 2, the header 221 includes
the number of pixels, compression mode, 1mage capturing
time and date, and further, in this example, position informa-
tion 231. The position information 231 1s selected position
information determined to be more accurate by evaluating
items ol position estimation information obtained from the
position estimating units 101 and 102 shown 1n FIG. 1.

In the case where the imaging apparatus 100 has, for
example, a map display application, the 1maging apparatus
100 displays a map on a display unit included 1n the imaging
apparatus 100 1n the following manner. On the basis of posi-
tion estimation information with a ligh evaluation value,
which 1s selected from items of position estimation informa-
tion obtained from the position estimating units 101 and 102,
a map of the neighborhood of the selected position informa-
tion 1s displayed, and the current position 1s displayed on the
displayed map. The selected position information can be used
in various manners depending on applications installed in the
imaging apparatus 100 and can be used i1n various other
manners.

Referring now to FIG. 3, a process performed using the
imaging apparatus of the embodiment of the present mnven-
tion will be described. FIG. 3 illustrates the overall process
performed using the imaging apparatus of the embodiment of
the present invention. Applications executing various pro-
cesses 1ncluding, for example, a process of recording a cap-
tured image 1n amedium and a process of displaying a map on
a display of the imaging apparatus are installed 1n the imaging
apparatus of the embodiment of the present invention. Appli-
cations 301 shown at the top of FIG. 3 are applications for
executing these processes. The applications 301 are read and
executed by a control unit (such as a central processing unit
(CPU)) 1n accordance with a program stored 1n a storage unit
of the 1imaging apparatus. An exemplary hardware structure
of the imaging apparatus 1s described later.

In the structure shown 1n FIG. 3, the applications 301 at the
top execute a process of receiving, from a position-informa-
tion obtaining umt (location engine) 302, position informa-
tion selected as more accurate position information from
among 1tems of position information obtained from a plural-
ity of position estimating units included in the imaging appa-
ratus and using the selected position information recerved.
For example, the applications 301 execute a process of
recording the position information as attribute information in
a file (Exit) of a captured image, a process of displaying a map
on a display, and the like, as has been described above.

The position-information obtaining unit (location engine)
302 recerves, from two different position estimating units
including a first position estimating unit (GPS-based) 311 and
a second position estimating unit (AP-based) 321, items of
position information (latitude and longitude information)
individually obtained using respective techniques and evalu-
ation values serving as indices of accuracy of the obtained
position information.

From the two different position estimating units including,
the first position estimating unit (GPS-based) 311 and the
second position estimating unit (AP-based) 321, the position-
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information obtaining unit (location engine) 302 receives the

following two combinations of data:

(a) position mformation (latitude and longitude) obtained
using GPS and 1its evaluation value; and

(b) position information obtained by scanning APs in WLAN
and 1its accuracy value.

The position-information obtaining unit (location engine)
302 compares the evaluation values contained in these 1tems
of data, determines that position information (latitude and
longitude) whose evaluation value 1s higher than the other 1s
more accurate position information, selects the more accurate
position information, and outputs the selected position infor-
mation to the applications 301.

The first position estimating unit (GPS-based) 311 outputs
position information (latitude and longitude) obtained using
GPS and 1ts evaluation value to the position-information
obtaining unit (location engine) 302. A GPS module 314

receives data from satellites and sends the received data to a
GPS decoder 312 via a GPS driver (UART driver) 313. On the

basis of the data received from the GPS module 314, the GPS
decoder 312 obtains, for example, latitude and longitude
information serving as position information, measurement
status 1nformation (two-dimensional/three-dimensional),
dispersion, and ephemeris data. Whether the measurement
status 1s two-dimensional or three-dimensional corresponds
to accuracy of position information that can be analyzed on
the basis of data recerved from satellites. When the measure-
ment status 1s two-dimensional, the corresponding position
information obtained 1s of low accuracy. When the measure-
ment status 1s three-dimensional, the corresponding position
information obtained 1s of high accuracy.

The first position estimating unit (GPS-based) 311 recerves
these items of data obtained by the GPS decoder 312, calcu-
lates an evaluation value corresponding to the position infor-
mation (latitude and longitude) obtained using GPS, and out-
puts the position information (latitude and longitude)
obtained using GPS, together with the calculated evaluation
value, to the position-information obtaining unit (location
engine) 302.

In contrast, the second position estimating unit (AP-based)
321 outputs position information (latitude and longitude)
obtained by scanning APs in WLAN and 1ts evaluation value
to the position-information obtaining umt (location engine)
302.

A process of obtaining position information (latitude and
longitude) by scanning APs 1s described in detail below. A
WLAN module 323 included in the imaging apparatus
executes a scanning process as a process of searching for APs
in the neighborhood of the imaging apparatus. The scanning
process 1s a process of searching for APs that are located in the
neighborhood where communication i1s possible. With the
scanning process, data including a service set identifier
(SSID) corresponding to an 1dentifier of each AP and a media
access control (MAC) address of each AP 1s obtained from
cach of APs that are located 1n the neighborhood of the imag-
ing apparatus and that can communicate with the 1imaging
apparatus. SSID 1s bit information serving as the identifier
unique to each AR.

From each AP, the WLAN module 323 receives SSID
serving as 1dentification information unique to the AP and the
MAC address (electric field intensity), measures a reception
signal level on the basis of a reception signal recerved from
the AP, and outputs these 1tems of information to the second
position estimating unit (AP-based) 321 via a WLAN driver
322.

The second position estimating unit (AP-based) 321 out-
puts items of information obtained from the WLAN module
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323, namely, the MAC address corresponding to each AP,
which 1s obtained from each of APs located 1n the neighbor-
hood of the 1maging apparatus, and reception-signal-level
(electric field mtensity) information corresponding to each
AP, to a second-position-estimation-unit basic processor
(place engine core) 324.

On the basis of these 1tems of information, the second-
position-estimation-unit basic processor (place engine core)
324 searches a database 325 and obtains current position
information (latitude and longitude) of the 1imaging appara-
tus.

The database 325 1s a database 1n which data 1s registered
so that latitude and longitude information can be obtained on
the basis of identification information (MAC address) of each
AP. For example, items of data including MAC address infor-
mation of each AP and latitude and longitude information of
cach AP are registered 1n a corresponding manner in the
database 325. Alternatively, items of data including one MAC
address of an AP or a combination of MAC addresses of APs
and position information obtained on the basis of the value of
a reception signal level from the AP or a combination of the
values of reception signal levels from the APs are registered in
a corresponding manner 1n the database 325.

For example, when information obtained by the WLAN
module 323 includes a MAC address corresponding to one
AP and a reception signal level obtained from this particular
AP, latitude and longitude information corresponding to this
particular AP, which 1s associated with the MAC address of
that AP and registered 1n the database 325, 1s determined as
the current position of the imaging apparatus.

Alternatively, for example, when information obtained by
the WLAN module 323 includes two MAC addresses of two
APs and two reception signal levels obtained from the two
APs, position information 1s obtained from the database 3235
on the basis of a combination of the MAC addresses of the two
APs and a combination of the reception signal levels obtained
from the two APs. In the case where 1tems of data are recerved
from a plurality of APs in the scanning process, as has been
described above, a more accurate current position can be
obtained from the database 325.

The second-position-estimation-unit basic processor
(place engine core) 324 outputs position information (latitude
and longitude) obtained from the database 325 to the second
position estimating unit (AP-based) 321.

The second position estimating unit (AP-based) 321
receives the position information (latitude and longitude)
obtained by the second-position-estimation-unit basic pro-
cessor (place engine core) 324 from the database 325. Fur-
ther, the second position estimating unit (AP-based) 321
receives items of information obtained by the WLAN module
323, namely, the MAC address(es) corresponding to the
AP(s) obtained from the AP(s) detected by the scanning pro-
cess 1n the neighborhood of the imaging apparatus and the
reception signal level (electric field intensity) information
corresponding to the AP(s). On the basis of these items of
information, the second position estimating unit (AP-based)
321 calculates an evaluation value of the position information
(latitude and longitude) obtained by the second-position-es-
timation-unit basic processor (place engine core) 324 from
the database 325 and outputs the position information (lati-
tude and longitude) obtained by scanning the AP(s), together
with the calculated evaluation value, to the position-informa-
tion obtaining unit (location engine) 302.

The position-information obtaining unit (location engine)
302 receives, from two different position estimating units,
namely, the first position estimating unit (GPS-based) 311
and the second position estimating unit (AP-based) 321,
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items of position imnformation (latitude and longitude infor-
mation) individually obtained using respective techniques
and evaluation values serving as indices of accuracy of the
obtained items of position information. That 1s, as has been
described above, the position-information obtaining unit (lo-
cation engine) 302 recerves the following two combinations

of data:

(a) position information (latitude and longitude) obtained
using GPS and 1ts evaluation value; and

(b) position information obtained by scanning APs in WLAN
and its accuracy value.

The position-information obtaining unit (location engine)
302 compares the evaluation values contained in these 1tems
of data, determines that position information (latitude and
longitude) whose evaluation value 1s higher than the other 1s
more accurate position information, selects the more accurate
position information, and outputs the selected position infor-
mation to the applications 301.

The applications 301 recewve the position mmformation
selected by the position-information obtaining unit (location
engine) 302 and perform a process using the recerved position
information, such as a process of recording the position infor-
mation as attribute information 1n a file (Exif) of a captured
image or a process of displaying a map on a display, as has
been described above.

The 1maging apparatus of the embodiment of the present
invention performs different position estimation methods,
calculates evaluation values corresponding to items of posi-
tion information obtained using the different position estima-
tion methods, compares the calculated evaluation values,
determines that position information whose evaluation value
1s higher than the other 1s more accurate position information,
and selects the more accurate position information as position
information to be used 1n applications. With this process, for
example, even when position information measured using
GPS 1s of low reliability, position information obtained by
searching a database on the basis of a MAC address(es) of an
AP(s), which 1s obtained by scanning APs in WLAN, can be
used.

In contrast, when position information obtained by search-
ing a database on the basis of a MAC address(es) of an AP(s),
which 1s obtained by scanning APs in WLAN, 1s of low
reliability, position information obtained using GPS can be
used 1n applications.

The first position estimating unit (GPS-based) 311 and the
second position estimating unit (AP-based) 321 each calcu-
late an evaluation value corresponding to position informa-
tion obtained using a respective technique. Exemplary pro-
cesses of calculating evaluation values are described with
reference to FIGS. 4 and 5.

The following description concerns an example in which
an evaluation value of position information obtained by the
first position estimating unit (GPS-based) 311 using GPS 1s
calculated.

As has been described, on the basis of data received by the
GPS module 314, the GPS decoder 312 obtains, for example,
latitude and longitude imnformation serving as position infor-
mation, measurement status information (two-dimensional/
three-dimensional), dispersion, and ephemeris data. Among
these 1items of data, the measurement status, which 1s two-
dimensional or three-dimensional, corresponds to accuracy
ol position information that can be analyzed on the basis of
the data received from satellites. That 1s, when the measure-
ment status 1s two-dimensional, the corresponding position
information obtained 1s of low accuracy. When the measure-
ment status 1s three-dimensional, the corresponding position
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information obtained 1s of high accuracy. In this manner,

items ol position information of different accuracy levels are

obtained.

The first position estimating unit (GPS-based) 311 deter-
mines an evaluation value on the basis of, for example, the
measurement status.

FIG. 4 1llustrates an example in which evaluation values of
items of position information obtained by the first position
estimating unit (GPS-based) 311 using GPS are set. As shown
in F1G. 4, an evaluation value ranges from 0 to 100 and 1s set
in the following manner:

(a) when the measurement status 1s three-dimensional, the
evaluation value 1s set to 90;

(b) when the measurement status 1s two-dimensional, the
evaluation value 1s set to 60; and

(c) when no measurement 1s performed, the evaluation value
1s set to 0.

In the foregoing example, 0 1s the lowest evaluation value, and

100 1s the highest evaluation value.

On the basis of the MAC address(es) obtained by scanning
the APs in WL AN or on the basis of the MAC address(es) and
signal level(s) (electric field intensity), the second position
estimating unit (AP-based) 321 obtains position information
(latitude and longitude) from the database 325 and calculates
an evaluation value serving as a reliability level of the
obtained position information.

FIG. 5 1llustrates an example 1n which evaluation values of
items of position information obtained by the second position
estimating unit (AP-based) 321 by scanning the APs are set.
As shown 1n FIG. §, an evaluation value ranges from 0 to 100
and 1s set 1n the following manner:

(a) when position information 1s successiully obtained from
the database and when at least one of the reception signal
level(s) (electric field intensity) of reception data obtained
from the AP(s) 1s high, that 1s, greater than or equal to a
predetermined threshold (TH1), the evaluation value 1s set
to 100:;

(b) when position information 1s successiully obtained from
the database and when the highest reception signal level
(electric field intensity ) of reception data obtained from the
AP(s) 1s intermediate, that 1s, within the range of predeter-
mined thresholds (Thl and Th2), the evaluation value 1s set
to 70;

(c) when position information 1s successtully obtained from
the database and when the highest reception signal level
(electric field intensity) of reception data obtained from the
AP(s) 1s low, that 1s, less than or equal to the predetermined
threshold (Th2), the evaluation value 1s set to 50; and

(d) when the obtaiming of position information from the data-
base 1s unsuccessiul (failed), the evaluation value 1s set to
0.

In the foregoing example, O 1s the lowest evaluation value, and

100 1s the highest evaluation value.

The foregoing examples of setting the evaluation value are
only exemplary, and other evaluation criteria or evaluation
algorithms can be emploved.

The position-information obtaining unit (location engine)
302 recerves, from two different position estimating units,
namely, the first position estimating unit (GPS-based) 311
and the second position estimating unit (AP-based) 321,
items ol position mformation (latitude and longitude infor-
mation) individually obtained using respective techniques
and evaluation values calculated using the foregoing evalua-
tion processes. The position-information obtaining unit (lo-
cation engine) 302 compares the two evaluation values, deter-
mines that position information whose evaluation value 1s
higher than the other 1s more accurate position information,
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selects the more accurate position information, and outputs

the selected position information to the applications 301.
The overall sequence of the imaging apparatus according

to the embodiment of the present invention 1s as has been

described above with reference to FIG. 3. Referring now to

FIGS. 6 to 8, the more detailed processing sequence of each of

blocks 1s described as follows:

(1) the processing sequence performed by the applications
301, the position-information obtaimng unit (location
engine) 302, and the first and second position estimating,
units 311 and 321 (FIG. 6);

(2) the processing sequence performed by the position-infor-

mation obtaining unit (location engine) 302, the first posi-
tion estimation unit (GPS-based) 311, the GPS decoder

312, and the GPS module 314 (FIG. 7); and
(3) the processing sequence performed by the position-infor-

mation obtaining unit 302, the second position estimation

unit (AP-based) 321, the WLAN module 323, the second-
position-estimation-unit basic processor (place engine

core) 324, and the database 325 (FIG. 8).

Referring now to FIG. 6, the detailed sequence of a process
performed by the applications 301, the position-information
obtaining umt (location engine) 302, the first position esti-
mating unit (GPS-based) 311, and the second position esti-
mating unit (AP-based) 321 1s described.

In step S101, the applications 301 send a request to the
position-information obtaining unit (location engine) 302 to
obtain position information. Upon receipt of the position-
information obtaining request, in steps S102 and S104, the
position-information obtaining unit (location engine) 302
sends a request to the first position estimating unit (GPS-
based) 311 and the second position estimating unit (AP-
based) 321 to obtain position information. In the sequence
shown 1n FIG. 6, 1n step S102, a request 1s sent to the second
position estimating unit (AP-based) 321 to obtain position
information, and, in step S104, a request 1s sent to the first
position estimating unit (GPS-based) 311 to obtain position
information. However, these requests can be sent 1in parallel to
cach other.

In step S102, the second position estimating unit (AP-
based) 321 receives the position-information obtaining
request from the position-information obtaining unit (loca-
tion engine) 302. As has been described above, the second
position estimating unit (AP-based) 321 obtains position
information (latitude and longitude) by searching the data-
base 325 on the basis of the MAC address(es) of the AP(s) and
the reception signal level(s) (electric field intensity) obtained
from scanning mformation obtained by the WLAN module
323, and calculates an evaluation value of the obtained posi-
tion information. In step S103, the second position estimating,
unit (AP-based) 321 outputs the position information and the
evaluation value to the position-information obtaining unit
(location engine) 302. The process performed by the second
position estimating unit (AP-based) 321 as a process corre-
sponding to steps S102 and S103 1s described 1n detail later
with reference to FIG. 8.

In step S104, the first position estimating unit (GPS-based)
311 receives the position-information obtaining request from
the position-information obtaining unit (location engine)
302. Ashas been described above, the first position estimating
unit (GPS-based) 311 obtains position information (latitude
and longitude) by performing a measurement process using
the GPS module 314 and calculates an evaluation value of the
obtained position information. In step S105, the first position
estimating unit (GPS-based) 311 outputs the position infor-
mation and the evaluation value to the position-information
obtaining unit (location engine) 302. The process performed
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by the first position estimating unit (GPS-based) 311 as a
process corresponding to steps S104 and S105 1s described in
detail later with reference to FIG. 7.

The position-information obtaining unit (location engine)
302 receives, from two different position estimating units,
namely, the first position estimating unit (GPS-based) 311
and the second position estimating unit (AP-based) 321,
items ol position mformation (latitude and longitude infor-
mation) individually obtained using respective techniques
and evaluation values thereof. In step S106, the position-
information obtaining unit (location engine) 302 compares
the two evaluation values, determines that position informa-
tion whose evaluation value 1s higher than the other 1s more
accurate position information, and selects the more accurate
position information. In step S107, the position-information
obtaining unmit (location engine) 302 outputs the selected posi-
tion information to the applications 301.

In step S108, the applications 301 use the position infor-
mation received from the position-information obtaining unit
(location engine) 302 for processes of applications. For
example, as has been described above, the applications 301
perform a process of recording the position mformation as
attribute mnformation 1n a file (Exit) of a captured image or a
process of displaying a map of the position corresponding to
the obtained position information on a display.

Retferring now to FIG. 7, the detailed sequence of a process
performed by the position-information obtaiing unit (loca-
tion engine) 302, the first position estimating unit (GPS-
based) 311, the GPS decoder 312, and the GPS module 314 1s
described. This process corresponds to a detailed process
performed by the foregoing elements 1n order to perform
steps S104 and S105 shown 1n FIG. 6. Step S205 shown 1n
FIG. 7 corresponds to step S104 shown in FIG. 6, that 1s, a
position-information obtaining request sent from the posi-
tion-information obtaining unit (location engine) 302. Step
S209 shown 1n FIG. 7 corresponds to step S105 shown in FIG.
6, that 1s, a process of outputting position information and 1ts
evaluation value from the first position estimating unit (GPS-
based) 311 to the position-information obtaining unit (loca-
tion engine) 302.

Steps S201 to S204 shown 1n FIG. 7 correspond to a pro-
cess continuously performed in the case where the GPS mod-
ule 314 1s 1n an operating state. Alternatively, the process may
be performed 1n response to an instruction given from the
position-information obtaining unit (location engine) 302.

In step S201, the GPS module 314 receives radio waves
from satellites and performs a measurement process. In step

5202, the GPS module 314 outputs items ol information
obtained as measurement results to the GPS decoder 312. The
items ol information obtained as the measurement results
include, for example, latitude and longitude information serv-
ing as position information, measurement status information
(two-dimensional/three-dimensional),  dispersion, and
ephemeris data.

Upon receipt of these items of imnformation from the GPS
module 314, 1n step S203, the GPS decoder 312 analyzes the
received items of information. The analysis includes an
analysis of the latitude and longitude information, an analysis
of the measurement status information (two-dimensional/
three-dimensional), an analysis of the dispersion information,
an analysis of the ephemerns data, and an analysis of other
information. In step S204, the GPS decoder 312 stores the
analysis results in a memory.

Steps S201 to S204 correspond to a process continuously
performed 1n the case where, as has been described above, the
GPS module 314 1s 1n an operating state. With this continuous
measurement process, information such as position informa-
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tion recorded 1n the memory 1s periodically updated, and data
based on the latest measurement information 1s stored 1n the
memory.

In step S205, the position-information obtaining unit (loca-
tion engine) 302 sends a request to the first position estimat-
ing unit (GPS-based) 311 to obtain position information. In
response to this, in step S206, the first position estimating unit
(GPS-based) 311 outputs a request to the GPS decoder 312 to
obtain position information.

Upon receipt of the position-information obtaining request
from the first position estimating unit (GPS-based) 311, 1n
step S207, the GPS decoder 312 outputs the analysis results
stored 1n the memory, which serve as the latest data stored 1n
the memory at that point, to the first position estimating unit
(GPS-based) 311. The output items of information include,
for example, the latest position information (latitude and lon-
gitude) obtained by the GPS module 314 and the measure-
ment status (two-dimensional/three-dimensional).

Upon receipt of data such as the position information from
the GPS decoder 312, 1n step S208, the first position estimat-
ing unit (GPS-based) 311 evaluates the position information.
This evaluation process 1s performed on the basis of, for
example, as has been described above with reference to FIG.
4, the measurement status. As shown 1n FIG. 4, an evaluation
value ranges from 0 to 100 and 1s set in the following manner:
(a) when the measurement status 1s three-dimensional, the

evaluation value 1s set to 90;

(b) when the measurement status i1s two-dimensional, the
evaluation value 1s set to 60; and
(c) when no measurement 1s performed, the evaluation value

1s set to 0.

In step S209, the first position estimating unit (GPS-based)
311 outputs the position information (latitude and longitude)
obtained by performing the measurement process using the
GPS module 314 and the evaluation value calculated by the
foregoing process to the position-information obtaining unit
(location engine) 302.

Referring now to FIG. 8, the detailed sequence of a process
performed by the position-information obtaining unit (loca-
tion engine) 302, the second position estimating unit (AP-
based) 321, the WLAN module 323, the second-position-
estimation-unit basic processor (place engine core) 324, and
the database 325 1s described. This process corresponds to a
detailed process performed by the foregoing elements 1n
order to perform steps S102 and S103 shown 1 FIG. 6. Step
S310 shown 1n FIG. 8 corresponds to step S102 shown 1n FIG.
6, that 1s, a position-information obtaining request sent from
the position-information obtaining unit (location engine)
302. Step S311 shown 1n FIG. 8 corresponds to step S103
shown 1n FIG. 6, that 1s, a process of outputting position
information and 1ts evaluation value from the second position
estimating unit (AP-based) 321 to the position-information
obtaining unmit (location engine) 302.

Steps S301 to S309 shown 1 FIG. 8 corresponds to a
process that can be performed in the case where the WLAN
module 323 1s 1n an operating state. The process can be
performed regardless of the presence of instructions given
from the upper-level applications 301 or the position-infor-
mation obtaiming unit (location engine) 302. Alternatively,
the process may be performed 1n response to an instruction
given from the position-information obtaining unit (location
engine) 302.

In step S301, the second position estimating unit (AP-
based) 321 outputs a scan execution request to the WLAN
module 323. In step S302, the WLAN module 323 executes a
scanning process serving as a process of searching for APs
that are located 1n the neighborhood of the imaging apparatus.
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With the scanning process, the WLAN module 323
receives SSID serving as the 1dentifier and the MAC address
of each of the APs located 1n the neighborhood. Further, the
WLAN module 323 measures a reception signal level (elec-
tric field imtensity) on the basis of a reception signal obtained
from each AP. In step S303, the WLAN module 323 outputs
these items ol information to the second position estimating,
unmit (AP-based) 321.

In step S304, the second position estimating unit (AP-
based) 321 outputs the information obtained from the WLAN
module 323, that 1s, the MAC address according to each AP,
which 1s obtamed from each of the APs located 1n the neigh-
borhood, and reception-signal-level (electric field intensity)
information corresponding to each AP, to the second-posi-
tion-estimation-unit basic processor (place engine core) 324.

In step S305, the second-position-estimation-unit basic
processor (place engine core) 324 searches the database 325
on the basis of the MAC address(es) of the AP(s) detected by
performing the scanning process or on the basis of the MAC
address(es) and the reception signal level(s) (electric field
intensity). In step S306, the second-position-estimation-unit
basic processor (place engine core) 324 obtains latitude and
longitude information corresponding to the AP(s), which 1s
registered 1n the database 3235, as the current position of the
imaging apparatus.

In step S307, the second-position-estimation-unit basic
processor (place engine core) 324 outputs the position infor-
mation (latitude and longitude) obtained from the database
325 to the second position estimating unit (AP-based) 321.

In step S308, the second position estimating unit (AP-
based) 321 calculates an evaluation value of the position
information obtained by the second-position-estimation-unit
basic processor (place engine core) 324 from the database
325.

The evaluation value 1s calculated on the basis of the infor-
mation obtained by the WLAN module 323, that 1s, the MAC
address(es) of the AP(s) obtained from the AP(s) detected by
the scanning process in the neighborhood of the imaging
apparatus and the reception signal level (electric field inten-
s1ty) information corresponding to the AP(s). That 1s, as has
been described above with reference to FIG. 5, an evaluation
value ranges from O to 100 and 1s set in the following manner:
(a) when position information 1s successtully obtained from

the database and when at least one of the reception signal

level(s) (electric field intensity) of reception data obtained

from the AP(s) 1s high, that 1s, greater than or equal to a

predetermined threshold (Thl), the evaluation value 1s set

to 100;

(b) when position information 1s successiully obtained from
the database and when the highest reception signal level
(electric field intensity) of reception data obtained from the
AP(s) 1s intermediate, that 1s, within the range of predeter-
mined thresholds (Thl and Th2), the evaluation value 1s set
to 70;

(c) when position information 1s successtully obtained from
the database and when the highest reception signal level
(electric field intensity ) of reception data obtained from the
AP(s) 1s low, that 1s, less than or equal to the predetermined
threshold (Th2), the evaluation value 1s set to 50; and

(d) when the obtaiming of position information from the data-
base 1s unsuccessiul (failed), the evaluation value 1s set to
0.

In step S309, the second position estimating unit (AP-
based) 321 stores data including the measurement results and
evaluation values 1n a memory. Steps S301 to S309 corre-
spond to a process that can be performed 1n the case where the
WLAN module 323 1s in an operating state. With this process,
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information such as position information recorded in the
memory can be periodically updated, and the latest position
information and 1ts evaluation value are stored 1n the memory
on a constant basis.

When the position-information obtaining unit (location
engine) 302 sends a position-information obtaiming request to
the second position estimating unit (AP-based) 321 in step
5310, the second position estimating unit (AP-based) 321
outputs, 1 step S311, the obtained position information (lati-
tude and longitude) and the evaluation value calculated by the
foregoing process to the position-information obtaining unit
(location engine) 302.

With the processes described with reference to FIGS. 7 and
8, the position-information obtaining unit (location engine)
302 recerves, from two different position estimating units,
namely, the first position estimating unit (GPS-based) 311
and the second position estimating unit (AP-based) 321,
items of position information (latitude and longitude infor-
mation) individually obtained using respective techniques
and evaluation values thereol. The position-information
obtaining unit (location engine) 302 compares the two evalu-
ation values, determines that position information whose
evaluation value 1s higher than the other 1s more accurate
position information, selects the more accurate position infor-
mation, and outputs the selected position information to the
applications 301. The applications 301 use the position infor-
mation recerved from the position-information obtaiming unit
(location engine) 302 1n performing processes ol applica-
tions. That 1s, for example, the applications 301 perform a
process of recording the position information as attribute
information in a file (Exif) of a captured image or a process of
displaying a map of the position corresponding to the
obtained position information on a display.

With reference to FIG. 9, an exemplary hardware structure
of the imaging apparatus according to the embodiment of the
present invention 1s described. FI1G. 9 1s a block diagram of an
exemplary structure of the imaging apparatus according to the
embodiment of the present invention. The imaging apparatus
records captured image data obtained using an 1maging unit
510 including a charge-coupled device (CCD) 511 and a
signal processor 512 1n a recording medium 525 via a record-
ing/reproducing unit 520 including a codec 521 and a record-
ing/reproducing interface (I/F)522. A file of a captured image
recorded 1n the recording medium 525 1s a file 1n the Exaf
format, which has been described above with refterence to
FIG. 2. In this file, position information 1s recorded as
attribute information.

Position-information obtaining processes using different
methods are performed by a combination of a first position-
information estimating unit 570 and a GPS module 571 and a
combination of a second position-information estimating unit
580 and a WLAN module 581 shown in FIG. 9. More spe-
cifically, the combination of the first position-information
estimating unit 570 and the GPS module 571 performs a
GPS-based position-information obtaining process, and the
combination of the second position-information estimating
unit 580 and the WL AN module 381 performs an AP-based
position-information obtaining process. That 1s, the latter
combination of the second position-information estimating
unit 580 and the WLAN module 581 performs a position-
information obtaining process by searching a position-infor-
mation database 585 on the basis of a MAC address(es) of the
AP(s) detected by scanning the AP(s) or on the basis of the
MAC address(es) and areception signal level(s) (electric field
intensity).

The first position-information estimating unit 370 per-
torms the GPS-based position-information obtaining process
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to obtain GPS-based position information and calculates its
evaluation value. The second position-information estimat-
ing unit 580 performs the AP-based position-information
obtaining process to obtain AP-based position information
and calculates 1ts evaluation value.

The first position-information estimating unit 570 and the
GPS module 571 shown in FIG. 9 correspond to a structure
including all of the first position estimating unit 311, the GPS
decoder 312, the GPS driver 313, and the GPS module 314

shown in FI1G. 3. The second position-information estimating,
unit 580 and the WLAN module 581 shown 1n FIG. 9 corre-

spond to a structure including all of the second position esti-
mating unmit 321, the WLAN driver 322, the WLAN module
323, and the second-position-estimation-unit basic processor

324 shown 1n FIG. 3. The position-information database 585

shown 1n FIG. 9 corresponds to the database 325 shown 1n
FIG. 3.

A process performed by the applications 301 and the posi-
tion-information obtaining unit 302 shown in FIG. 3 1s
executed as a process performed by a control unit 330 shown
in FI1G. 9. As shown 1n FIG. 9, the control unit 530 includes a
position-information obtaining umt (location engine) 531
and an application executing unit 532. The control unit 530
performs the process to serve as the position-information
obtaining unit (location engine), as has been described above
with reference to FIG. 3 and the like, and processes of appli-
cations.

More specifically, the position-information obtaining unit
(location engine) 531 of the control unit 330 recerves, from
two different position estimating units, namely, the first posi-
tion-information estimating unit (GPS-based) 570 and the
second position-information estimating unit (AP-based) 380,
items ol position mformation (latitude and longitude infor-
mation) individually obtained using respective techniques
and evaluation values therecol. The position-information
obtaining unit (location engine) 331 compares the two evalu-
ation values, determines that position information whose
evaluation value 1s higher than the other 1s more accurate
position mnformation, and selects the more accurate position
information.

The selected position information 1s supplied to the appli-
cation executing unit 332 of the control unit 530. The appli-
cation executing unit 532 uses the position information 1n
performing processes of applications. That 1s, for example,
the application executing unit 532 performs a process of
recording position information that 1s generated in associa-
tion with a captured 1mage as attribute information in a file
(Exit) of the captured image or a process of displaying a map
displayed on a display unit 545 via a display controller 546 as
a map ol the position corresponding to the obtained position
information.

The control unit 5330 also controls other processes per-
formed by the imaging apparatus, such as an 1mage capturing
process, an 1image recording process, and an 1mage reproduc-
ing process. Programs ol the processes performed by the
control unit 330 are stored in a read-only memory (ROM) 541
or 1n another recording unit. Further, the 1maging apparatus
includes a random access memory (RAM) 542 used as, for
example, a work area for the programs or a storage arca of
parameters; an operation input unit 343 including a shutter
and various operation units; an operation mput I'F 544; the
display unit 5345 for displaying images represented by cap-
tured 1mage data, maps, and the like; the display controller
546; a memory card 547 used as a storage umt for storing
various 1tems of data, programs, and the like; and a memory

I/F 548.
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The process performed by the first position-information
estimating unit 570 and the second position-information esti-
mating unit 580 shown 1n FIG. 9 may be performed by the
control unit (CPU) 530, as shown i FIG. 10. That 1s, the
control unit 530 includes a first position-information estimat-
ing unit 601 and a second position-information estimating
unit 602 shown 1n FIG. 10. Further, the database used by the
second position-information estimating unit 602 may be
tormed of, for example, position-information databases 611

and 612 shown 1n FIG. 10. That 1s, the database may be set 1n
the ROM 541 and the memory card 547.

In the foregoing embodiment, the case in which the first
position estimating unit performs position estimation by
receiving radio waves from satellite using the GPS module,
and the second position estimating unit performs a position
estimation process based on detection information obtained
by scanning APs using the WLAN module has been described
above. However, the described case 1s only an example, and
the 1maging apparatus 100 1s not limited to this combination
of GPS and WL AN. Alternatively, the imaging apparatus 100
may employ a combination of other position estimation tech-
niques.

For example, the imaging apparatus 100 may employ a
position detection process based on communication with base
stations of cellular phones and personal handy phones. Fur-
ther, it 1s preferable that the imaging apparatus 100 be imple-
mented according to various wireless LAN standards. For
example, the IEEE 802.16 standards specity the use of a
frequency band from 10 GHz to 66 GHz. In contrast, World-
wide Interoperability for Microwave Access (WIMAX)
defined by IEEE 802.16a specifies the use of a frequency
band from 2 GHz to 11 GHz. According to these frequency
bands used, for example, the manner of evaluating position
information of detected APs may be changed. In this manner,
it 1s preferable that changes be made according to the types of
communication performed.

The present invention has been described 1n detail with
reference to the specific embodiments. However, 1t should be
understood by those skilled 1n the art that various modifica-
tions, combinations, sub-combinations, and alterations may
occur depending on design requirements and other factors
insofar as they are within the scope of the appended claims or
the equivalents thereof. The scope of the present invention
should be determined on the basis of the claims.

The series of processes described herein can be executed
by hardware, by software, or by a combination of hardware
and soltware. When the series of processes 1s executed by
soltware, a program defining the processing sequences 1s
executed by installing 1t on a memory of a computer embed-
ded 1n dedicated hardware or on a general-purpose computer
that 1s capable of executing various processes. For example,
the program may be recorded in advance on a recording
medium. Besides installing the program from the recording,
medium onto a computer, the program may be received via a
network such as a LAN or the Internet and may be installed on
a recording medium such as a built-in hard disk.

The processes described in this specification may be
executed time sequentially according to the description, or
may be executed in parallel or individually depending on the
processing performance of an apparatus executing the pro-
cesses or according to the necessity.

What 1s claimed 1s:

1. An 1imaging apparatus that captures an 1image, compris-
ng:

an 1maging unit configured to capture an 1mage;

a recording unit configured to perform a process of record-

ing the captured 1image on a recording medium;
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a first position estimating unit configured to estimate a
position of the imaging apparatus using a {irst position
estimation technique to generate first position informa-
tion, and to calculate a first evaluation value serving as
accuracy evaluation information of the first position
information;

a second position estimating unit configured to estimate the
position of the imaging apparatus using a second posi-
tion estimation technique to generate second position
information, the second position estimation technique
being different from the first position estimation tech-
nique, and to calculate a second evaluation value serving
as accuracy evaluation information of the second posi-
tion information;

a position-information obtaiming unit configured to select,
from the first position information and the second posi-
tion information, position information whose evaluation
value 1s higher than the other; and

an application executing unit configured to perform data
processing using the position information selected by
the position-information obtaining unit.

2. The imaging apparatus according to claim 1, wherein the
first position estimating unit 1s configured to generate the first
position information by performing a position estimation pro-
cess using the Global Positioning System; and

wherein the second position estimating unit 1s configured
to generate the second position information by performs-
mg a position estimation process using a technique that
1s different from the position estimation process using,
the Global Positioning System.

3. The imaging apparatus according to claim 1, wherein the
first position estimating umit 1s configured to generate the first
position information by performing a position estimation pro-
cess using the Global Positioning System; and

wherein the second position estimating unit 1s configured
to generate the second position information by searching
for a base station of wireless communication, receiving
base-station 1dentification information 1from the
detected base station, and searching a database 1n which
base-station 1dentification information 1s associated
with position information.

4. The imaging apparatus according to claim 1, wherein the
first position estimating unit 1s configured to generate the first
position information by performing a position estimation pro-
cess using the Global Positioning System and to calculate the
first evaluation value on the basis of measurement status
information obtained by analyzing data received from a sat-
ellite; and

wherein the second position estimating unit 1s configured
to generate the second position information by searching
for a base station of wireless communication, receiving
base-station 1dentification information 1from the
detected base station, and searching a database 1n which
base-station 1dentification information 1s associated
with position information, and to calculate the second
evaluation value on the basis of a reception signal level
of a reception signal received from the base station at the
time the base station 1s detected, the reception signal
level corresponding to an electric field intensity.

5. The imaging apparatus according to claim 4, wherein the
first position estimating unit 1s configured to set a low evalu-
ation value 1n a case where the measurement status informa-
tion 1s two-dimensional and a high evaluation value 1n a case
where the measurement status information 1s three-dimen-
s1onal.

6. The imaging apparatus according to claim 4, wherein the
second position estimating unit 1s configured to compare the
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reception signal level with a predetermined threshold and to
set a high evaluation value 1n a case where the reception signal
level 1s greater than or equal to the threshold and a low
evaluation value 1n a case where the reception signal level 1s
less than the threshold.

7. The 1imaging apparatus according to claim 1, wherein the
application executing unit 1s configured to perform a process
of recording the position information selected by the posi-
tion-information obtaining umit as position mformation in a
recording file of the captured image.

8. The 1imaging apparatus according to claim 1, wherein the
application executing unit 1s configured to perform a process
of using the position information selected by the position-
information obtaining unit as current position information
representing a current position on a map displayed on a dis-
play unat.

9. An mnformation processing apparatus comprising:

a first position estimating unit configured to estimate a
position of the information processing apparatus using a
first position estimation technique to generate first posi-
tion information, and to calculate a first evaluation value
serving as accuracy evaluation imformation of the first
position information;

a second position estimating unit configured to estimate the
position of the information processing apparatus using a
second position estimation techmque to generate second
position information, the second position estimation
technique being different from the first position estima-
tion techmique, and to calculate a second evaluation
value serving as accuracy evaluation information of the
second position information;

a position-information obtaining umt configured to select,
from the first position imnformation and the second posi-
tion information, position information whose evaluation
value 1s higher than the other; and

an application executing unit configured to perform data
processing using the position mformation selected by
the position-information obtaining unit.

10. The mformation processing apparatus according to
claim 9, wherein the first position estimating unit 1s config-
ured to generate the first position information by performing,
a position estimation process using the Global Positioning
System; and

wherein the second position estimating unit 1s configured
to generate the second position information by perform-
Ing a position estimation process using a technique that
1s different from the position estimation process using
the Global Positioning System.

11. The mformation processing apparatus according to
claim 9, wherein the first position estimating unit 1s config-
ured to generate the first position information by performing,
a position estimation process using the Global Positioning
System; and

wherein the second position estimating unit 1s configured
to generate the second position information by searching
for a base station of wireless communication, receiving
base-station 1dentification information 1rom the
detected base station, and searching a database 1n which
base-station 1dentification information 1s associated
with position information.

12. The mformation processing apparatus according to
claim 9, wherein the first position estimating unit 1s config-
ured to generate the first position information by performing,
a position estimation process using the Global Positioning
System and to calculate the first evaluation value on the basis
of measurement status information obtained by analyzing
data received from a satellite; and
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wherein the second position estimating unit 1s configured
to generate the second position information by searching
for a base station of wireless communication, receiving
base-station 1dentification information from the
detected base station, and searching a database 1n which
base-station 1dentification information 1s associated
with position information, and to calculate the second
evaluation value on the basis of a reception signal level
of a reception signal recerved from the base station at the
time the base station 1s detected, the reception signal
level corresponding to an electric field intensity.

13. An mformation processing method performed by an
information processing apparatus, comprising the steps of:

with a first position estimating unit, estimating a position of

the information processing apparatus using a first posi-
tion estimation technique to generate first position infor-
mation, and calculating a first evaluation value serving
as accuracy evaluation imnformation of the first position
information;

with a second position estimating unit, estimating the posi-

tion of the information processing apparatus using a
second position estimation technique to generate second
position information, the second position estimation
technique being different from the first position estima-
tion technique, and calculating a second evaluation
value serving as accuracy evaluation information of the
second position mformation;

with a position-information obtaining unit, selecting, from

the first position information and the second position
information, position information whose evaluation
value 1s hugher than the other; and

with an application executing unit, performing data pro-

cessing using the selected position imnformation.

14. The information processing method according to claim
13, wherein the first position information 1s generated by
performing a position estimation process using the Global
Positioning System; and

wherein the second position information 1s generated by

performing a position estimation process using a tech-
nique that 1s different from the position estimation pro-
cess using the Global Positioning System.

15. The information processing method according to claim
13, wherein the first position information i1s generated by
performing a position estimation process using the Global
Positioning System; and

wherein the second position information i1s generated by

searching for a base station of wireless communication,
receiving base-station identification information from
the detected base station, and searching a database in
which base-station identification information 1s associ-
ated with position information.

16. The information processing method according to claim
13, wherein the first position information 1s generated by
performing a position estimation process using the Global
Positioning System, and the first evaluation value 1s calcu-
lated on the basis of measurement status information obtained
by analyzing data received from a satellite; and

wherein the second position information 1s generated by

searching for a base station of wireless communication,
receiving base-station identification information from
the detected base station, and searching a database in
which base-station 1dentification information 1s associ-
ated with position information, and the second evalua-
tion value 1s calculated on the basis of a reception signal
level of a reception signal received from the base station
at the time the base station 1s detected, the reception
signal level corresponding to an electric field intensity.
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17. The information processing method according to claim
16, wherein, when the first evaluation value 1s calculated, a
low evaluation value 1s set 1n a case where the measurement
status information 1s two-dimensional and a high evaluation
value is set in a case where the measurement status informa-
tion 1s three-dimensional.
18. The information processing method according to claim
16, wherein, when the second evaluation value 1s calculated,
the reception signal level 1s compared with a predetermined
threshold, and a high evaluation value 1s set 1n a case where
the reception signal level 1s greater than or equal to the thresh-
old and a low evaluation value 1s set 1n a case where the
reception signal level 1s less than the threshold.
19. The information processing method according to claim
13, wherein, when the data processing 1s performed using the
selected position information, a process of recording the
selected position mformation as position information 1 a
recording file of the captured image is performed.
20. The information processing method according to claim  2¢
13, wherein, when the data processing 1s performed using the
selected position information, a process ol using the selected
position information as current position mformation repre-
senting a current position on a map displayed on a display unit
1s performed. 25
21. An information processing method, comprising:
receiving a location request from an application executed
in an information processing apparatus for identifving
an estimated position of the information processing
apparatus, S
from a GPS-based position estimating device, obtaining a
first position estimate of the information processing
apparatus; and
from an access-point based position information estimat-
ing processor, obtaining a second position estimate of
the information processing apparatus, including

scanning wireless transmissions from a plurality of access
points, wherein said scanning including scanning infor-
mation stoved in a position information database, and 4

selecting with circuitry the estimated position from a more
accurate of the first position estimate and the second
position estimate.

22. The information processing method of claim 21,
wherein the scanning includes scanning for wireless trans- 45
missions in a predetermined frequency band that includes
frequencies at least 2 GHz or higher.

23. The information processing method of claim 22,
wherein the predetermined frequency band is included in a
range of 2 GHz through 11 GHz. 50

24. The information processing method of claim 21,
wherein the scanning includes scanning position information
of said plurality of access points.

25. The information processing method of claim 21, further
COmprising: 55
providing the estimated position to the application in

response to receiving the location request.

26. The information processing method of claim 25, further
COmprising:

executing the application with a CPU and performing pro- 60

cessing by the CPU on the estimated position.

27. The information processing method of claim 21,
wherein the scanning includes obtaining the second position
estimate based on a transmitted identifier.

28. The information processing method of claim 27, 65
wherein the identifier is a service set identifier, SSID, of at
least one WLAN access point.
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29. The information processing method of claim 27,
wherein the identifier is a media access control, MAC,
address of at least one WLAN access point.

30. The information processing method of claim 29,
wherein the obtaining includes obtaining includes obtaining
the MAC address and a veception signal level from the at least
one WLAN access point.

31. The information processing method of claim 30,
wherein the estimating the second position estimate includes
estimating the second position estimate based on the MAC
address and the reception signal level from the at least one
WLAN access point.

32. The information processing method of claim 21,
wherein the scanning includes communicating with at least

one WLAN access point via a WLAN driver.

33. The information processing method of claim 21,
wherein the scanning information stored in a position infor-
mation database includes scanning for a MAC addvess, and
latitude and longitude for each of the plurality of access
points, at least one of the plurality of access points being a
WLAN access point.

34. The information processing method of claim 21,
wherein the scanning includes obtaining the second position
estimate by searching the position information database

based on a MAC address.

35. The information processing method of claim 21,
wherein the identifying includes obtaining from the GPS-
based position estimation device latitude and longitude infor-
mation, measurement status information, dispersion data,
and ephemeris data.

36. The information processing method of claim 21,
wherein the obtaining a second position estimate includes
storing access point position information in a storvage device
and periodically updating the storvage device with updated
access point position information.

37. The information processing method of claim 21,
wherein the obtaining a second position estimate includes
using different position evaluation processes for a detected
access point depending on a communication frequency band
in which the scanning is performed.

38. The information processing method of claim 21, further
COmprising:
associating in an image file having an EXIF file format the
estimated position with a captured image, wherein
the estimated position is a position of information process-
ing apparatus at a time of image capture.
39. The information processing method of claim 21, further
COmprising.
wherein at least one of the obtaining a first position esti-
mate and the obtaining a second position estimate
includes communicating with a base station of a cellular
phone.
40. The information processing method of claim 21, further
COmprising:
obtaining a third position estimate of the information pro-
cessing apparatus according to another position infor-
mation estimating processov, wherein
the selecting includes selecting with the circuitry the esti-
mated position from a move accurate of the first position
estimate, the second position estimate and the thivd posi-
tion estimate.
41. The information processing method of claim 21,
wherein:
the selecting includes selecting with a centval processing
unit as the circuitry the estimated position.
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42. The information processing method of claim 21, further
COMpPriSing:
capturing animage with an imaging unit in the information
processing apparatus, the estimated position being a
position of the image processing apparatus at a time
when the imaging unit captured the image.
43. The information processing method of claim 42,
wherein:
the capturing includes capturing the image with a CCD
Sensor.
44. The information processing method of claim 21, further
COmMprising:
comparing a first evaluation value with a second evalua-
tion value, wherein
the selecting includes selecting with circuitry the esti-
mated position based on a result of the comparing,
and
the first position estimate comprises latitude and longi-
tude information and a first evaluation value, the sec-
ond position estimate comprises latitude and longi-

tude information and a second evaluation value, the
first evaluation value and the second evaluation value
being indices of accuracy.
45. An information processing apparatus, COmprising:
circuitry configured to

receive a location request from an application executed

in the information processing apparatus to identify an
estimated position of the information processing
apparatus,

obtain from a GPS-based position estimating device a
first position estimate of the information processing
apparatus,

obtain from an access-point based position information
estimating processor a second position estimate of the
information processing apparatus,

scan wireless transmissions from a plurality of access
points including information storved in a position
information database, and

select the estimated position from a more accurate of the
first position estimate and the second position esti-
maie.

46. A non-transitory computer readable storage device
that includes computer readable instructions that when
executed by processing circuitry performs an information
processing method, the method, comprising:

receiving a location request from an application executed

in an information processing apparatus for identifving
an estimated position of the information processing
apparatus,

from a GPS-based position estimating device, obtaining a
first position estimate of the information processing
apparatus; and

from an access-point based position information estimat-

ing processor, obtaining a second position estimate of

the information processing apparatus, including scan-
ning wireless transmissions from a plurality of access
points,
wherein said scanning including scanning information
stored in a position information database, and

selecting with the processing circuitry the estimated posi-
tion from a more accurate of the first position estimate
and the second position estimate.

47. The information processing apparatus of claim 45,
wherein the scanning includes scanning for wireless trans-
missions in a predetermined frequency band that includes
frequencies at least 2 GHz or higher.
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48. The information processing apparatus of claim 47,
wherein the predetermined frequency band is included in a

range of 2 GHz through 11 GHz.

49. The information processing apparatus of claim 45,
wherein the scanning includes scanning position information
of said plurality of access points.

50. The information processing apparatus of claim 45,
wherein the civcuitry is further configured to:

provide the estimated position to the application in

response to receiving the location request.

51. The information processing apparatus of claim 50,
wherein the civcuitry is further configured to:

execute the application with a CPU and perform process-

ing by the CPU on the estimated position.

52. The information processing apparatus of claim 45,
wherein the scanning includes obtaining the second position
estimate based on a transmitted identifier.

53. The information processing apparatus of claim 52,
wherein the identifier is a service set identifier, SSID, of at
least one WLAN access point.

54. The information processing apparatus of claim 52,
wherein the identifier is a media access control, MAC,
address of at least one WLAN access point.

55. The information processing apparatus of claim 54,
wherein the obtaining includes obtaining includes obtaining
the MAC address and a veception signal level from the at least
one WILAN access point.

56. The information processing apparatus of claim 55,
wherein the estimating the second position estimate includes
estimating the second position estimate based on the MAC
address and the reception signal level from the at least one
WLAN access point.

57. The information processing apparatus of claim 45,
wherein the scanning includes communicating with at least
one WLAN access point via a WLAN driver.

58. The information processing apparatus of claim 45,
wherein the scanning information stored in a position infor-
mation database includes scanning for a MAC addvess, and
latitude and longitude for each of the plurality of access
points, at least one of the plurality of access points being a
WLAN access point.

59. The information processing apparatus of claim 45,
wherein the scanning includes obtaining the second position
estimate by searching the position information database
based on a MAC address.

60. The information processing apparatus of claim 45,

wherein the identifving includes obtaining from the GPS-
based position estimation device latitude and longitude infor-
mation, measurvement status information, dispersion data,
and ephemeris data.

61. The information processing apparatus of claim 45,
wherein the obtaining a second position estimate includes
stoving access point position information in a storage device
and periodically updating the storvage device with updated
access point position information.

62. The information processing apparatus of claim 45,
wherein the obtaining a second position estimate includes
using different position evaluation processes for a detected
access point depending on a communication frequency band
in which the scanning is performed.

63. The information processing apparatus of claim 45,
wherein the circuitry is further configured to:

associate in an image file having an EXIF file format the

estimated position with a captured image, wherein

the estimated position is a position of information process-

ing apparatus at a time of image capture.
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64. The information processing apparatus of claim 45,
Jurther comprising:
wherein at least one of the obtaining a first position esti-
mate and the obtaining a second position estimate
includes communicating with a base station of a cellular
phone.
65. The information processing apparatus of claim 45,
wherein the civcuitry is further configured to:
obtain a thivd position estimate of the information process-
ing apparatus according to another position informa-
tion estimating processor, wherein
the selecting includes selecting with the civcuitry the esti-
mated position from a move accurate of the first position
estimate, the second position estimate and the thivd posi-

lion estimate.

66. The information processing apparatus of claim 45,
wherein.

the selecting includes selecting with a central processing

unit as the circuitry the estimated position.

67. The information processing apparatus of claim 45,
wherein the circuitry is further configured to:

capturve an image with an imaging unit in the information

processing apparatus, the estimated position being a
position of the image processing apparatus at a time
when the imaging unit captured the image.

68. The information processing apparatus of claim 67,
wherein:

the capturing includes capturing the image with a CCD

Sensor:

69. The information processing apparatus of claim 45,
wherein the circuitry is further configured to:

compare a first evaluation value with a second evaluation

value, wherein

the selecting includes selecting with cirvcuitry the esti-
mated position based on a rvesult of the comparing,
and

the first position estimate comprises latitude and longi-
tude information and a first evaluation value, the sec-
ond position estimate comprises latitude and longi-
tude information and a second evaluation value, the
first evaluation value and the second evaluation value
being indices of accuracy.

70. The information processing method of claim 46,
wherein the scanning includes scanning for wireless trans-
missions in a predetermined frequency band that includes
frequencies at least 2 GHz or higher.

71. The information processing method of claim 70,
wherein the predetermined frequency band is included in a
range of 2 GHz through 11 GHz.

72. The information processing method of claim 46,
wherein the scanning includes scanning position information
of said plurality of access points.

73. The information processing method of claim 46, further
COmprising:

providing the estimated position to the application in

response to receiving the location request.
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74. The information processing method of claim 73, further
COmprising:

executing the application with a CPU and performing pro-

cessing by the CPU on the estimated position.

75. The information processing method of claim 46,
wherein the scanning includes obtaining the second position
estimate based on a transmitted identifier.

76. The information processing method of claim 75,
wherein the identifier is a service set identifier, SSID, of at
least one WLAN access point.

77. The information processing method of claim 73,
wherein the identifier is a media access control, MAC,
address of at least one WLAN access point.

78. The information processing method of claim 77,
wherein the obtaining includes obtaining includes obtaining
the MAC address and a veception signal level from the at least
one WILAN access point.

79. The information processing method of claim 78,
wherein the estimating the second position estimate includes
estimating the second position estimate based on the MAC
address and the reception signal level from the at least one
WLAN access point.

80. The information processing method of claim 46,
wherein the scanning includes communicating with at least
one WLAN access point via a WLAN driver.

81. The information processing method of claim 46,
wherein the scanning information stored in a position infor-
mation database includes scanning for a MAC address, and
latitude and longitude for each of the plurality of access
points, at least one of the plurality of access points being a
WLAN access point.

82. The information processing method of claim 46,
wherein the scanning includes obtaining the second position
estimate by searching the position information database
based on a MAC address.

83. The information processing method of claim 46,
wherein the identifving includes obtaining from the GPS-
based position estimation device latitude and longitude infor-
mation, measurvement status information, dispersion data,
and ephemeris data.

84. The information processing method of claim 46,
wherein the obtaining a second position estimate includes
stoving access point position information in a storage device
and periodically updating the storvage device with updated
access point position information.

85. The information processing method of claim 46,
wherein the obtaining a second position estimate includes
using different position evaluation processes for a detected
access point depending on a communication frequency band
in which the scanning is performed.

86. The information processing method of claim 46, further
COmprising.

associating in an image file having an EXIF file format the

estimated position with a captured image, wherein

the estimated position is a position of information process-

ing apparatus at a time of image capture.
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CERTIFICATE OF CORRECTION

PATENT NO. : RE45,319 E Page 1 of 2
APPLICATION NO. . 14/227478

DATED : January 6, 2015

INVENTOR(S) : Hidenori Yamaji

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Please correct the claim number on the Title page after item (57) ABSTRACT.

Change “86™ Claims, 9 Drawing Sheets to --92-- Claims, 9 Drawing Sheets

In the Claims
At column 28, after Claim 86, please add the following allowed claims (Claims 87-92):

Claim 87: The information processing method of claim 46, further comprising:
whereln at least one of the obtaining a first position estimate and the obtaining a second
position estimate includes communicating with a base station of a cellular phone.

Claim 88: The information processing method of claim 46, further comprising:

obtaining a third position estimate of the information processing apparatus according to
another position information estimating processor, wherein
the selecting includes selecting with the circuitry the estimated position from a more accurate of the
first position estimate, the second position estimate and the third position estimate.

Claim 89: The information processing method of claim 46, wherein:
the selecting includes selecting with a central processing unit as the circuitry the estimated
position.

Claim 90: The information processing method of claim 46, further comprising:

capturing an i1mage with an imaging unit in the information processing apparatus, the
estimated position being a position of the 1mage processing apparatus at a time when the 1maging unit
captured the image.

Signed and Sealed this
Twenty-first Day of April, 2015

Tecbatle 7 Lo

Michelle K. Lee
Director of the United States Patent and Trademark Office
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Claim 91: The information processing method of claim 90, wherein:
the capturing includes capturing the image with a CCD sensor.

Claim 92: The information processing method of claim 46, further comprising:
comparing a first evaluation value with a second evaluation value, wherein
the selecting includes selecting with circuitry the estimated position based on a result
of the comparing, and
the first position estimate comprises latitude and longitude information and a first
evaluation value, the second position estimate comprises latitude and longitude information and a
second evaluation value, the first evaluation value and the second evaluation value being indices of

accuracy.
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