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Description
Title of Invention: INFORMATION PROCESSING APPARATUS,
INFORMATION PROCESSING METHOD, PROGRAM, AND

RECORDING MEDIUM
Technical Field

[0001]  The present disclosure relates to an information processing apparatus, an information
processing method, a program, and a recording medium.
Background Art

[0002]  Currently, a car navigation device for showing a route to a destination based on
position information acquired using a GPS (Global Positioning System) and the like is
in widespread use. For example, in Patent Literature 1, there is disclosed a navigation
system which records movement trace information and use the movement trace in-
formation as reference information of route search in navigation.

[0003] On the other hand, there are more and more portable electronic devices such as a
mobile phone, a portable game device, a notebook PC (Personal Computer), and a
camera, which are each provided with a function of acquiring position information.
Accompanied therewith, the position information is becoming to be used in various

forms.
Citation List

Patent Literature
[0004] PTL 1:JP 2010-79843A
Summary

Technical Problem

[0005]  For example, by causing a movement trace to be displayed in a manner that the
movement trace is superimposed on a map and by displaying an icon which moves
along the movement trace, there can be considered a new way of utilizing the
movement trace that the movement trace is played and is "watched and listened to".
However, there is a concern that mere playback of the movement trace may produce
monotonous content.

In light of the foregoing, it is desirable to provide an information processing
apparatus, an information processing method, a program, and a recording medium,
which are novel and improved, and which are capable of playing a track group in
which there are mixed a movement trace track generated from movement trace in-

formation and a content track generated from another piece of content.

Solution to Problem
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

According to one exemplary embodiment, the disclosure is directed to an information
processing apparatus including a processor configured to generate a plurality of
movement trace tracks based on stored position information, generate a content track
based on acquired content information, generate a track list by combining the plurality
of movement trace tracks and the content track, and output the track list.

The information processing apparatus may include an interface configured to receive
the position information and/or the content information from a device remote from the
information processing apparatus.

The information processing apparatus may include an interface configured to output
the track list to a device remote from the information processing apparatus.

The information processing apparatus may include a reproduction section configured
to reproduce the track list output by the processor.

The reproduction unit may be configured to output the track list by sequentially
outputting the movement trace track and the content track.

The reproduction section may include a display configured to display image data cor-
responding to the track list. The reproduction section may also include an audio re-
production section configured to reproduce audio data corresponding to the track list.
The content track may include at least one of audio, video or still image information.

The display may be configured to display a progress bar indicating a reproduction
progress of the track list. The progress bar may include graphics identifying each of the
tracks included in the track list. The display may also be configured to display a
movement trace corresponding to the track list. The movement trace track may be
configured to be superimposed on a map.

The display may be configured to display the movement trace in relation to altitude
based on altitude information included in the movement trace tracks.

The display may be configured to display a movement trace in relation to time based
on time information included in the movement trace tracks. The display may be
configured to display the movement track so as to differentiate the movement track for
each of a plurality of segments of time.

The display may be configured to display a movement trace such that each
movement trace track constituting the movement trace is displayed differently.

The display may be configured to display a movement trace along with a graphical
icon representing a mode of transportation corresponding to each movement trace
track.

According to another embodiment, the disclosure is directed to an information
processing method performed by an information processing apparatus, the method
including generating, by a processor of the information processing apparatus, a

plurality of movement trace tracks based on stored position information, generating a
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[0018]

[0019]

[0020]

content track based on acquired content information, generating a track list by
combining the plurality of movement trace tracks and the content track, and

outputting the track list.
According to another embodiment, the disclosure is directed to a non-transitory

computer-readable medium including computer-program instructions, which when
executed by an information processing apparatus, cause the information processing
apparatus to perform a method including generating a plurality of movement trace
tracks based on stored position information, generating a content track based on
acquired content information, generating a track list by combining the plurality of

movement trace tracks and the content track, and outputting the track list.

Advantageous Effects of Invention

According to the embodiments of the present disclosure described above, it becomes
possible to play a track group in which there are mixed a movement trace track
generated from movement trace information and a content track generated from
another piece of content.
Brief Description of Drawings
[fig.1]Fig. 1 is an explanatory diagram showing an example of movement trace in-
formation.
[fig.2]Fig. 2 is an explanatory diagram showing an example of movement trace track
playback.
[fig.3]Fig. 3 is an explanatory diagram showing an outline of track playback.
[fig.4]Fig. 4 is a block diagram showing a configuration of an information processing
apparatus (PND) according to a first embodiment.
[fig.5]Fig. 5 is an external view showing an example of an external appearance of the
PND.
[fig.6]Fig. 6 is an explanatory diagram showing a definition of a coordinate system of
the PND.
[fig.7]Fig. 7 is a flowchart showing an example of division processing of movement
trace information.
[fig.8]Fig. 8 is a flowchart showing another example of the division processing of the
movement trace information.
[fig.9]Fig. 9 is an explanatory diagram showing a specific example of division point
determination based on a stay point.
[fig.10]Fig. 10 is an explanatory diagram showing a specific example of division point
determination based on altitude information.
[fig.11]Fig. 11 is an explanatory diagram showing a specific example of division point

determination in an example of orbiting movement.
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[fig.12]Fig. 12 is an explanatory diagram showing a specific example of division point
determination based on transportation means estimation.

[fig.13]Fig. 13 is a flowchart showing a modified example of division processing of
movement trace information.

[fig.14]Fig. 14 is an explanatory diagram showing an example of screen transition
between list screens and a playback screen.

[fig.15]Fig. 15 is an explanatory diagram showing an example of a normal list screen.
[fig.16]Fig. 16 is an explanatory diagram showing an example of a process list screen.
[fig.17]Fig. 17 is an explanatory diagram showing another example of the process list
screen.

[fig.18]Fig. 18 is an explanatory diagram showing an example of a playback screen of
a movement trace track.

[fig.19]Fig. 19 is an explanatory diagram showing another display method of a
progress bar part.

[fig.20]Fig. 20 is an explanatory diagram showing an example of a trace expression
based on altitude information of a movement trace.

[fig.21]Fig. 21 is an explanatory diagram showing an example of a trace expression
based on time information associated with the movement trace.

[fig.22]Fig. 22 is an explanatory diagram showing an example of a trace expression
based on whether or not a track is being played.

[fig.23]Fig. 23 is an explanatory diagram showing an example of a symbol expression
illustrating a playback position based on transportation means.

[fig.24]Fig. 24 is an explanatory diagram showing an example of a playback screen
including analysis information.

[fig.25]Fig. 25 is an explanatory diagram showing an example of the playback screen
including the analysis information.

[fig.26]Fig. 26 is an explanatory diagram showing an example of the playback screen
including the analysis information.

[fig.27]Fig. 27 is an explanatory diagram showing an example of an external ap-
pearance of a playback device.

[fig.28]Fig. 28 is a block diagram showing a functional configuration of an information
processing apparatus (playback device) according to a second embodiment.
[fig.29]Fig. 29 is a block diagram showing a functional configuration of an information
processing apparatus (imaging device) according to a third embodiment.

[fig.30]Fig. 30 is an explanatory diagram showing an example of a movement trace su-
perimposed on a map.

[fig.31]Fig. 31 is an explanatory diagram showing an example of playback of

photograph data whose link is provided on a map.
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[fig.32]Fig. 32 is an explanatory diagram showing a playback example of a movement
trace in accordance with movement of a symbol.
Description of Embodiments

Hereinafter, preferred embodiments of the present disclosure will be described in
detail with reference to the appended drawings. Note that, in this specification and the
appended drawings, structural elements that have substantially the same function and
structure are denoted with the same reference numerals, and repeated explanation of
these structural elements is omitted.

Note that the description will be given in the following order.

1. Outline

2. First embodiment (PND)

2-1. Navigation function unit (generation of movement trace information)

2-2. Division of movement trace information

2-3. Generation of track

2-4. Generation of track list

2-5. Playback of track

3. Second embodiment (playback device)

4. Third embodiment (imaging device)

<1. Qutline>

First, an outline of a function provided by an information processing apparatus
according to an embodiment of the present disclosure will be described. Here, for
easier understanding of differences from technology of the past, first, an outline of the
technology of the past will be described with reference to Figs. 29 to 31. Fig. 30 is an
explanatory diagram showing an example of a movement trace superimposed on a
map. Further, Fig. 31 is an explanatory diagram showing an example of playback of
photograph data whose link is provided on a map. Fig. 32 is an explanatory diagram
showing a playback example of a movement trace in accordance with movement of a
symbol.

In the past, a function of acquiring position information was provided to limited
devices, for example, mainly to a car navigation device. Currently, however, every in-
formation processing apparatus is provided with the function of acquiring position in-
formation. For example, a position information-acquisition function is becoming a
standard function provided to a mobile phone, and, in addition, the position in-
formation-acquisition function is provided to every portable information processing
apparatus such as a digital camera, a portable game device, a notebook PC (Personal
Computer), and a portable music playback device.

Further, in the field of navigation devices there is provided a portable navigation
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[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

device which is called a PND (Personal Navigation Device) and which can be attached
and detached easily. Accordingly, in the case where a user moves using means other
than a car, for example, on foot, by public transportation, and by bicycle, an en-
vironment in which position information can be acquired is becoming organized. When
a history of position information is recorded using such an information processing
apparatus, the movement trace information of the user can be generated.

In the past, such movement trace information was provided in a manner that the
movement trace information was superimposed on a map and displayed, as shown in
Fig. 30 for example. In this case, when position information of a photographing point
is included in photograph data and the like, a camera mark may be shown on the map
indicating that there is the photograph data photographed at that point. For example, as
shown in Fig. 31, the photograph data is displayed by clicking the camera mark. Alter-
natively, the photograph itself may be displayed on the map.

Further, as shown in Fig. 32, there is also a case where a state of movement is
visually expressed by moving a symbol along a movement trace superimposed on a
map.

In an embodiment of the present disclosure, it is suggested to divide the movement
trace information and handle the divided movement trace information as a track.
Further, pieces of content such as a photograph and audio are each handled as a track,
and, a movement trace track generated from movement trace information and a content
track generated from content may be put into a management file as one album. Ac-
cordingly, there may be handled as one album based on an appropriate unit such as
"trip to Hakone" and "24th December".

For example, Fig. 1 shows an example of movement trace information which is
divided into seven parts at seven division points DP1 to DP7. In this way, the
movement trace information divided into appropriate units may be played by, as shown
in Fig. 2 for example, visually expressing a state of movement by moving a symbol PP
representing a playback point along a movement trace superimposed on a map.

In this case, the playback of the movement trace is performed on a track basis. The
track is handled in the same way as the content track generated from another
photograph or audio, and is capable of accepting the same kind of operation as the
playback of a music track of the past. That is, in response to operation performed by a
user using an input section, there is performed operation such as playback, fast-
forward, skip, fast-rewind, pause, stop, and frame advance.

Further, the movement trace information is divided at a time point at which a
photograph is taken and at a time point at which audio is recorded, and tracks are
arranged in chronological order. In this case, when the content group is played, the

symbol PP moves along the movement trace superimposed on the map. Next, when the
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[0032]

[0033]

[0034]

[0035]

symbol PP arrives at a time point at which a photograph is taken, then the playback of
the photograph is performed. In this case, when multiple photographs are taken at a
same point, the playback of the photographs may be performed as a slide show.
Further, when the playback of the photographs is completed, the next movement trace
track is played. Next, when the symbol PP further arrives at a time point at which
audio is recorded, then the playback of the audio is performed. The state of the
operation is shown in Fig. 3.

Note that, hereinafter, there is written "GPS log" or the like in figures and the like,
and the GPS log or the like is a kind of the movement trace information. Of pieces of
movement trace information, a history of the position information acquired by a GPS is
referred to as GPS log. Although it is written GPS log as an example, the history of
position information is not limited thereto and may be another piece of movement trace
information. For example, the position information can be obtained by acquiring
movement distance and movement azimuth using a sensor, and performing calculation
using the detected values. Alternatively, the position information may be calculated
using radio communication based on access point-identification information and a
received signal level. The movement trace information is a concept including pieces of
position information acquired by those various methods.

Further, the movement trace information is not necessarily history information of the
position information. The movement trace information may be any information as long
as it is a trace of the position information associated with time information. For
example, the movement trace information may not be a history of actual movement,
but may be schedule information. For example, the movement trace information as the
schedule information may be generated using a route search function.

Hereinafter, a configuration for realizing such functions will be described in detail.
First, a PND which is an example of an information processing apparatus having the
following functions is given as an example and a functional configuration of the PND
will be described, the functions of the information processing apparatus including: a
function of acquiring position information first and generating movement trace in-
formation in which the position information and time information are associated with
each other; a function of generating, from the movement trace information, a
movement trace track enabling a user to watch and listen to a state of movement by the
movement trace track being played; a function of generating a track list including the
movement trace track; a function of playing the track list; and a function of providing
information of an analysis result of the movement trace track.

<2. First embodiment (PND)>

A PND 10 according to a first embodiment of the present disclosure is a device

having functions of generating, editing, and playing movement trace information as
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described above in addition to the navigation function. That is, in the present em-
bodiment, the PND 10 is an information processing apparatus having combination of
functions as a navigation device, a movement trace information-generation device, a
movement trace information-editing device, and a movement trace information-
playback device. Here, the PND 10 will be described as a device having the com-
bination of all the functions, but the present disclosure is not limited to such an
example. For example, the PND 10 may be realized as a device having a part of the
functions described above.

[0036]  Fig. 4 is a block diagram showing a configuration of the PND 10 which is an
example of an information processing apparatus according to the first embodiment of
the present disclosure. Referring to Fig. 4, the PND 10 mainly includes a navigation
function unit 110, a storage section 102, a display section 12, an operation section 104,
an audio output section 106, a movement trace information-acquisition section 162, a
division point-determination section 164, a track generation section 166, a track list-
generation section 168, a playback control section 170, and a display control section
172.

[0037]  Further, a part of the navigation function unit, the movement trace information-ac-
quisition section 162, the division point-determination section 164, the track generation
section 166, the track list-generation section 168, the playback control section 170, and
the display control section 172 are realized as functions of a control section 130 im-
plemented by an arithmetic processing means such as a CPU (Central Processing
Unit).

[0038]  Here, the storage section 102 is a storage medium which stores a program for the
PND 10 to operate, map data, and the like. Further, in the present embodiment, the
storage section 102 stores a history of position information acquired by the navigation
function unit 110 as the movement trace information.

[0039]  Note that the storage section 102 may be, for example, a storage medium such as a
non-volatile memory such as a Flash ROM (or Flash Memory), an EEPROM
(Electrically Erasable Programmable Read-Only Memory), and an EPROM (Erasable
Programmable ROM), a magnetic disk such as a hard disk and a disc-like magnetic
disk, an optical disk such as a CD (Compact Disc), a DVD-R (Digital Versatile Disc
Recordable), and a BD (Blu-Ray Disc (registered trademark)), and an MO (Magneto
Optical) disk.

[0040]  The display section 12 is a display device which outputs a display screen in ac-
cordance with control of the control section 130. The display section 12 may be a
display device such as an LCD (Liquid Crystal Display) and an organic EL.
(Electroluminescence) display.

[0041]  The operation section 104 accepts an operation instruction from the user, and outputs
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[0042]

[0043]

[0044]
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[0046]

the operation contents to the control section 130. Examples of the operation instruction
by the user include various types of operation instruction related to the editing and
playback of the movement trace information. Further, from a viewpoint of the
navigation device, there are exemplified setting a destination, enlarging/reducing the
scale of a map, setting a vocal guidance, and setting a screen display.

Further, the operation section 104 may be a touch screen which is provided in an in-
tegrated manner with the display section 12. Alternatively, the operation section 104
may have a physical configuration such as a button, a switch, and a lever, which is
provided separately from the display section 12. Further, the operation section 104 may
be a signal reception section which detects a signal indicating an operation instruction
by the user transmitted from a remote controller.

The audio output section 106 is an output device which outputs audio data, and is a
speaker and the like. The audio output section 106 outputs audio data relating to
various types of content played by the playback control section 170. Examples of the
output audio data include music, recorded audio, and sound effects. Further, when
functioning as a navigation device, the audio output section 106 outputs navigation
audio guidance. The user listens to the audio guidance, which enables the user to find
out a route to a destination even without watching the display section 12.

Here, an external appearance example of the PND 10 will be described with
reference to Fig. 5. The PND 10 has a display section 12, and is held by a cradle 14
which is attached to a dashboard of a vehicle via a suction cup 16. The PND 10 and the
cradle 14 are mechanically and electrically connected to each other. Therefore, the
PND 10 is configured to operate by power supplied from a vehicle battery via the
cradle 14, and, when detached from the cradle 14, the PND 10 is also configured to
operate independently by power supplied from a built-in battery.

(2-1. Navigation function unit (generation of movement trace information))

Here, there will be described in detail an example of a configuration of the navigation
function unit 110 which functions as a movement trace information-generation section
of the PND 10. The navigation function unit 110 mainly includes a GPS antenna 112, a
Z-axis gyro sensor 114, a Y-axis gyro sensor 116, a 3-axis acceleration sensor 118, a
geomagnetic sensor 120, a pressure sensor 122, a GPS processing section 132, an angle
calculation section 134, a position calculation section 136, a velocity calculation
section 138, an attitude angle detection section 140, an azimuth calculation section
142, an altitude calculation section 144, and a navigation section 150.

In the present embodiment, the navigation function unit 110 has a function of
acquiring the movement trace information serving as a movement history. Note that,
although the navigation function unit 110 may generate the movement trace in-

formation serving as schedule information using a route search function and the like, a
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case of acquiring a movement history will be described in the present embodiment
below.

The GPS antenna 112 is capable of receiving GPS signals from multiple GPS
satellites, and inputs the received GPS signals to the GPS processing section 132. Note
that the GPS signals received here include orbital data indicating orbits of the GPS
satellites and information such as transmission time of the signals.

The GPS processing section 132 calculates position information indicating the
current position of the PND 10 based on the multiple GPS signals input from the GPS
antenna 112, and supplies the navigation section 150 with the calculated position in-
formation. Specifically, the GPS processing section 132 calculates a position of each of
the GPS satellites from the orbital data obtained by demodulating each of the multiple
GPS signals, and calculates a distance between each of the GPS satellites and the PND
10 from a difference between a transmission time and a reception time of the GPS
signal. Then, based on the calculated positions of the respective GPS satellites and the
distances from the respective GPS satellites to the PND 10, a current three-dimensional
position is calculated.

In addition to the absolute position-acquisition function using the GPS antenna 112
and the GPS processing section 132, the navigation function unit 110 has a relative
position-acquisition function using various sensors. Information of the relative position
may be used in a situation where it is difficult for the PND 10 to acquire an absolute
position, that is, in a situation where the PND 10 is at a position at which it is difficult
to receive a GPS signal. Alternatively, the information of the relative position may be
used in combination with the information of the absolute position.

The Z-axis gyro sensor 114 is a sensor having a function of detecting, as a voltage
value, a yaw rate W, which is a variable velocity (angular velocity) of the rotation
angle around the Z-axis when the PND 10 is rotated. The Z-axis gyro sensor 114
detects the yaw rate at a sampling frequency of 50 Hz, for example, and inputs data in-
dicating the detected yaw rate to the angle calculation section 134. Note that, as shown
in FIG. 6, the Z-axis corresponds to the vertical direction. The X-axis corresponds to a
travelling direction of the PND 10, and the Y-axis corresponds to the horizontal
direction that is perpendicular to the X-axis.

The angle calculation section 134 calculates an angle T of when the PND 10 is
rotated by multiplying the yaw rate W, input from the Z-axis gyro sensor 114 by a
sampling frequency (here, for example, 0.02 s), and inputs angle data indicating the
angle T to the position calculation section 136.

The Y-axis gyro sensor 116 is a sensor having a function of detecting, as a voltage
value, a pitch rate W, which is an angular velocity around the Y-axis. The Y-axis gyro

sensor 116 detects the pitch rate at a sampling frequency of 50 Hz, for example, and
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[0058]

inputs data indicating the detected pitch rate to the velocity calculation section 138.

The 3-axis acceleration sensor 118 is a sensor having a function of detecting, as
voltage values, an acceleration rate A, along the X-axis, an acceleration rate Ay along
the Y-axis, and an acceleration rate A, along the Z-axis. The 3-axis acceleration sensor
118 detects the acceleration rate A,, the acceleration rate A,, and the acceleration rate
A, at a sampling frequency of 50 Hz, for example, and inputs data indicating the
detected acceleration rates to the velocity calculation section 138 and the attitude angle
detection section 140.

The velocity calculation section 138 divides the acceleration rate A, along the Z-axis
input from the 3-axis acceleration sensor 118 by the pitch rate W, input from the Y-
axis gyro sensor 116, thereby calculating a velocity V in the travelling direction 50
times per second, for example, and inputs the calculated velocity V to the position cal-
culation section 136.

The position calculation section 136 has a function of calculating position in-
formation of a current position based on the velocity V calculated by the velocity cal-
culation section 138 and the angle T calculated by the angle calculation section 134.
Specifically, the position calculation section 136 calculates an amount of change from
the position at the previous calculation to the current position based on the velocity V
and the angle T. Then, the position calculation section 136 calculates current position
information from the amount of change and the previous position. After that, the
position calculation section 136 supplies the navigation section 150 with the position
information of the current position.

The attitude angle detection section 140 generates, to begin with, attitude angle data
indicating an attitude angle of the PND 10 by performing a predetermined attitude
angle detection processing based on the acceleration rate data A;, A, and A, which are
input from the 3-axis acceleration sensor 118, and inputs the attitude angle data to the
azimuth calculation section 142.

The geomagnetic sensor 120 is a sensor having a function of detecting, as voltage
values, geomagnetism M,, geomagnetism M,, and geomagnetism M, in the X-axis
direction, the Y-axis direction, and the Z-axis direction, respectively. The geomagnetic
sensor 120 inputs the detected geomagnetism data My, M,, and M, to the azimuth cal-
culation section 142.

The azimuth calculation section 142 performs a predetermined correction processing
to the geomagnetism data My, M,, and M, input from the geomagnetic sensor 120, and
generates azimuth data indicating an azimuth of the PND 10 based on the corrected ge-
omagnetism data and the attitude angle data input from the attitude angle detection
section 140. The azimuth calculation section 142 supplies the navigation section 150

with the generated azimuth data.
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That is, the geomagnetic sensor 120, the 3-axis acceleration sensor 118, the attitude
angle detection section 140, and the azimuth calculation section 142 each function as a
so-called electronic compass and generates the azimuth data. Mainly in the case where
the PND 10 is used by being detached from the cradle 14 (for example, in the case
where the PND 10 is used when the user is walking), the navigation section 150 uses
the azimuth data and provides the user with map data which is being displayed in a
manner that the direction of the map data is adjusted to the direction of the PND 10.
Note that, when the PND 10 is used by being installed in a car, the PND 10 may
associate a road in the map data with the car position based on the route of the car
position, and may provide the user with the map data, the direction of which is
adjusted to the direction of the PND 10 based on the azimuth of the map. Alternatively,
there can be provided the user with map data, the direction of which is adjusted to the
direction obtained by calculating the direction of the PND 10 using an acquired GPS
azimuth.

The pressure sensor 122 is a sensor having a function of detecting, as a voltage value,
the surrounding pressure. The pressure sensor 122 detects the detected pressure data at
a sampling frequency of 50 Hz, for example, and inputs the detected pressure data to
the altitude calculation section 144.

The altitude calculation section 144 calculates the altitude of the PND 10 based on
the pressure data input from the pressure sensor 122, and provides the navigation
section 150 with the calculated altitude data.

According to the above configuration, the navigation section 150 is capable of
acquiring the current position information from the GPS processing section 132 or the
position calculation section 136, acquiring the azimuth that the PND 10 is heading for
from the azimuth calculation section 142, and acquiring the altitude of the PND 10
from the altitude calculation section 144. Based on the acquired information, the
navigation section 150 acquires map data of the surroundings of the current position
from map data stored in the storage section 102, and shows a route to a destination
which is set by the user by using the operation section 104, with a display screen of the
display section 12 and output audio from the audio output section 106.

Here, although the navigation section 150 can use the acquired information related to
the position as it is, various corrections may be provided thereto. For example, a
typical example of the correction processing includes map matching processing. The
map matching processing is a technique which uses map information for correcting an
error of the position information. With the map matching processing, relevant roads on
the map are searched based on the change of the position information and correct
position information is estimated, and based on the estimation, the position information

is corrected.
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Further, as described above, the navigation function unit 110, which also functions as
a movement trace information-acquisition section, generates movement trace in-
formation by causing the storage section 102 to store the acquired position in-
formation. The movement trace information may be information of the absolute
position provided by the GPS processing section 132 and the movement trace in-
formation may be stored as it is. Alternatively, the movement trace information may be
information of the relative position calculated by various sensors and the movement
trace information may be stored. Alternatively, the corrected position information
generated by executing, by the navigation section 150, the correction processing such
as map matching may be stored.

(2-2. Division of movement trace information)

Next, division processing of movement trace information, which is one of the
functions of the PND 10, will be described. The movement trace information-ac-
quisition section 162 acquires movement trace information including position in-
formation and time information associated with the position information, and de-
termines whether or not the acquired movement trace information is movement trace
information to be analyzed. Then, in the case where the acquired movement trace in-
formation is an analysis target, the movement trace information-acquisition section 162
passes the movement trace information to the division point-determination section 164.

In this case, the movement trace information-acquisition section 162 acquires
movement trace information stored in the storage section 102, for example. Alter-
natively, the movement trace information-acquisition section 162 may acquire
movement trace information from an external device via an interface section (not
shown). In this case, the interface section may be a connector which connects with the
external device by wire or may be a communication interface to be connected with the
external device by radio.

The division point-determination section 164 has a function of determining a division
point of the movement trace information input by the movement trace information-ac-
quisition section 162 based on an analysis result of the movement trace information. In
this case, the division point-determination section 164 determines a division point for
dividing the movement trace information into units suitable for performing playback as
movement trace tracks.

In this case, a unit suitable for performing playback of the movement trace in-
formation as a movement trace track may be basically set on a scene basis, the scene
being regarded as a single event by the user. There is a possibility that the movement
trace information includes movement trace information of various scenes, such as
"travelling on train", "travelling on foot while taking landscape photographs", "staying

at theme park", and "travelling by car". There is a possibility that the movement trace



14

WO 2012/011244 PCT/JP2011/003924

[0069]

[0070]

[0071]

[0072]

[0073]

information may have a unit that has a meaning as a single event for the user, like the
scene units mentioned above. As the units to be divided into, it is effective to use
scenes as one basis.

Further, as described above, in order that the movement trace track is played in com-
bination with a content track generated from a photograph, audio, and the like, in the
case where there is content such as a photograph or audio associated with position in-
formation, the movement trace information may be divided at that time point. By
dividing the movement trace information at the time point at which there is the content
such as photograph or audio associated with the position information, it becomes
possible to perform playback of the content such as photograph or audio in the middle
of the playback of the movement trace information. Note that, although not shown
here, in the case where the PND 10 has an imaging function or an audio recording
function, there may be used stored content, in which the photograph or audio acquired
by those functional sections is associated with position information, for the division of
the movement trace information.

(Division operation)

Next, there will be described, with reference to the flowchart of Fig. 7, a flow of the
division processing of the movement trace information realized by the movement trace
information-acquisition section 162 and the division point-determination section 164.
Fig. 7 is a flowchart showing a flow of movement trace information-division
processing operation performed by the PND 10.

The present division processing is started when the movement trace information-ac-
quisition section 162 acquires movement trace information. Then, the movement trace
information-acquisition section 162 determines whether or not there is movement trace
information to be analyzed among the pieces of acquired movement trace information
(S102). In the determination of Step S102, in the case where there is no movement
trace information to be analyzed, the division processing to the movement trace in-
formation is not performed, and the processing is terminated.

On the other hand, in the determination of Step S102, in the case where it is de-
termined that there is the movement trace information to be analyzed, the movement
trace information-acquisition section 162 inputs the acquired movement trace in-
formation to the division point-determination section 164.

Next, the division point-determination section 164 determines whether or not all
pieces of movement trace information are analyzed (S104), and in the case where all
the pieces of movement trace information are analyzed, the processing is terminated.
On the other hand, in the case where there is movement trace information which is not
yet analyzed, the division point-determination section 164 analyzes the movement

trace information which is not analyzed yet (S106).
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Based on the analysis result of the movement trace information of Step S106, the
division point-determination section 164 determines whether or not there is a time
point to be divided (S108). A specific determination criterion of the division point in
Step S108 will be described later. In the determination of Step S108, in the case where
there is a division point, the division point-determination section 164 divides the
movement trace information at the determined division point (S110).

Note that, as described above, in the case where there is content data such as
photograph or audio data in the time period corresponding to the movement trace in-
formation, it is preferred that the movement trace information be divided at that time
point. The division processing operation taking this point into consideration will be
shown in Fig. 8.

The operation from Steps S202 to S206 is the same as the operation from Steps S102
to S106 shown in Fig. 7, and hence, the description thereof is omitted. When the
movement trace information is analyzed in Step S206, the division point-determination
section 164 determines whether or not there is photograph or audio data in a time
period to be analyzed (S208). In the case where there is content such as the photograph
or audio data in the time period to be analyzed, the processing proceeds to Step S212,
and the division point-determination section 164 divides the movement trace in-
formation at the time corresponding to the content.

On the other hand, in the case where there is no content such as a photograph or
audio data in the time period to be analyzed, next, the division point-determination
section 164 determines whether or not there is a time point at which the movement
trace information is to be divided (S210). A determination criterion in Step S210 will
be specifically described later. In the case where it is determined in Step S210 that
there is a time point for the division, the time point is set as a division point, and the
division point-determination section 164 divides the movement trace information at the
division point.

(Division criterion)

Next, there will be described below an example of the criterion for the division point-
determination section 164 to determine the division point. As described above, the
division point is determined on the basis of a unit suitable for performing playback of
the movement trace information as a movement trace track. In this case, the unit
suitable for performing playback of the movement trace information as a movement
trace track may be basically set on a scene basis, the scene being regarded as a single
event by a user. Further, as another example of the unit suitable for performing
playback of the movement trace information as a movement trace track, in the case
where there is content such as a photograph or audio at a position or in a time period

corresponding to the movement trace information, that time point may be set as the
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division point.

The specific examples of the criterion of the division point determination will be
described with reference to Figs. 9 to 12. Figs. 9 to 12 are each an explanatory diagram
showing a specific example of the division point determination criterion. Specifically,
Fig. 9 is an explanatory diagram showing a specific example of the division point de-
termination based on a stay point. Further, Fig. 10 is an explanatory diagram showing a
specific example of the division point determination based on altitude information. Fig.
11 is an explanatory diagram showing a specific example of the division point deter-
mination in an example of orbiting movement. Fig. 12 is an explanatory diagram
showing a specific example of the division point determination based on transportation
means estimation.

(Division at stay part)

First, referring to Fig. 9, there are shown 13 pieces of position information, from 1st
position information to 13th position information. Of those, among 3rd position in-
formation to 9th position information, six pieces of position information other than 7th
position information each indicate a position within a range of a radius R. In such a
case, the division point-determination section 164 determines that, out of the
movement trace information, a part from the 3rd position information to 9th position
information to be a stay part.

As a determination criterion of the stay part, there are exemplified the following, for
example: 1 or more pieces of position information are sequentially contained within a
distance range, the distance being specified by a radius R or the like; or position in-
formation is continuously contained within a range of the radius R for t-hours or
longer. In this case, the position information which is deviated from the range of the
radius R (for example, the 7th position information shown in Fig. 9) may be permitted
up to s percent. The stay position is calculated from the center of a set circle and the
positional center of gravity within the circle.

In the case where the movement trace information has the stay part, the division
point-determination section 164 may determine a division point from the stay part. For
example, the division point-determination section 164 may set, as the division point, at
least any one of a start point of the stay part, an end point (time point from which
movement starts again) of the stay part, and a midpoint of the start point and the end
point.

For example, the division point-determination section 164 may determine, as the
division point, at least any one of the start point of the stay part, the end point of the
stay part, and the midpoint of the start point and the end point. Alternatively, the
division point-determination section 164 may set the start point and the end point of

the stay part as the division points, and may determine the division points such that the
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stay part can be set as a stay track. The stay track is a kind of the movement trace
track, and may be used in a manner to express time connection by being played in a
way of expressing the stay part.

(Division based on altitude information)

Further, referring to Fig. 10, there are shown time-series altitude change of
movement trace information (a) and time-series altitude change of movement trace in-
formation (b). In the case where position information includes altitude information, the
division point-determination section 164 may analyze the altitude information and
determine the division point. For example, the division point-determination section 164
may set a time point at which the altitude becomes a peak as a division point. At that
time, in the case where a track interval does not become an appropriate value when all
peak points are divided, there may be used the following as criteria for the peak deter-
mination: "peak intervals are more than a set distance away from each other"; "in-
clination angle is small before and after the peak"; and the like.

Further, whether or not it is a peak point is determined on the basis that the in-
clination is equal to or more than a set value based on the altitude information. Ac-
cordingly, for the movement trace information (b), the division point based on the
altitude information is not determined, because the inclination thereof is smaller than a
predetermined value.

(Division for orbiting movement)

Referring to Fig. 11, there are shown a movement trace of orbiting movement and
division points DP1 to DP3. For example, as for the movement trace information
which indicates that orbiting movement is being performed in an athletic field or a
running course, the division point-determination section 164 may set the time point of
returning to the same point as the division point. By setting the time point of returning
to the same point as the division point, there may be considered a way of utilizing the
division point, like analyzing the lap time per lap, for example.

(Division based on estimation of transportation means)

Referring to Fig. 12, there is shown a movement trace around a station. It is
estimated that the movement trace information moves the road in front of the station,
and after that, enters the station and got on a train. The division point-determination
section 164 may also set a time point DP, as a division point, at which the movement
trace information is estimated to get on the train. In this case, the division point-
determination section 164 may set, as the division point, a part at which the speed
abruptly changes based on the speed change of the movement trace information.
Further, the division point-determination section 164 may determine the division point
by estimating a state of a user based on at least any one of the position information and

information of the speed change.
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For example, in the case where the position information indicates the station and,
after that, the position information indicates that the position information is moving on
the positions on a railway track, the division point-determination section 164 may
determine that the position information gets on a train, and may set a time point at
which the position information getting on the train as the division point. In this case,
the division point-determination section 164 may calculate the speed from the change
of the position information while moving along the railway track, may estimate trans-
portation means based on the speed, and may determine the division point.

(Other division examples)

In addition to the above, there are considered various division criteria. For example,
the division point may be set at a part where the movement trace information is
missing. In this case, in the same manner as the stay part, the division point may be de-
termined based on at least any one of a start point of the missing part, an end point of
the missing part, and a midpoint of the start point and the end point. The movement
trace information may be divided using, as the division point, one of the start point of
the missing part, the end point of the missing part, and the midpoint of the start point
and the end point. Alternatively, the division point may be determined in a manner that
the start point of the missing part and the end point of the missing part are set as the
division points such that a missing track indicating the missing part can be set.

Alternatively, as described above, in the case where there is content data such as a
photograph or audio memo, the division point-determination section 164 may set, as
the division point, a time point corresponding to the position or the time at which the
content is photographed or recorded. Alternatively, the division point-determination
section 164 may automatically determine the division point simply at the turn of the
day, a set interval, and a specified time.

(Modified example of division operation (real-time division))

In the above, although there have been described the examples of performing the
division processing to the accumulated movement trace information with reference to
Figs. 7 and 8, the present disclosure is not limited to such examples. The division
processing may be performed in real time. That is, analysis and division processing
may be performed to the movement trace information while being recorded.

The division processing operation in this case is shown in Fig. 13. Fig. 13 is a
flowchart showing a modified example of the division processing of the movement
trace information. The operation shown in Fig. 13 is started when the navigation
function unit 110 starts recording the position information as the movement trace in-
formation (S302).

First, when the navigation function unit 110 starts recording the movement trace in-

formation, the movement trace information-acquisition section 162 determines whether
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or not the operation of recording the movement trace information is being continued
(S304). Then, until the recording operation is completed, the operation from Steps
S306 to S312 to be described below are repeated. In the case where the operation of
recording the movement trace information is completed, the processing of the present
flowchart is completed.

On the other hand, in the case where the operation of recording the movement trace
information is being continued, the movement trace information-acquisition section
162 determines whether or not there is movement trace information to be analyzed
(S306), and in the case where there is movement trace information to be analyzed, the
movement trace information-acquisition section 162 passes the movement trace in-
formation to the division point-determination section 164.

Next, the division point-determination section 164 analyzes the movement trace in-
formation passed from the movement trace information-acquisition section 162 (S308).
Based on the analysis result, the division point-determination section 164 determines
whether or not there is a time point to be divided (S310), and in the case where there is
a time point to be divided, the division point-determination section 164 sets the time
point as a division point, and divides the movement trace information at the division
point (S312).

Note that, although not shown, in the case where the PND 10 has an imaging
function or an audio recording function, when the division processing is performed
while recording the movement trace information, the movement trace information may
be divided at the time when the imaging or audio recording function is activated.

(2-3. Generation of track)

Returning to Fig. 4 again, the description of the functional configuration of the PND
10 will be continued. The PND 10 can generate, with the function of the track
generation section 166, a movement trace track based on the movement trace in-
formation divided by the division point-determination section 164.

The track generation section 166 has a function of generating a movement trace track
from the movement trace information based on the division point. Further, the track
generation section 166 can also generate a content track from content data such as a
photograph or audio memo. Specifically, the track generation section 166 has a
function of converting the data into a form in which the data can be played as a track
and adding various attribute parameters related to the track.

The track generation section 166 can add an attribute parameter to each track in ac-
cordance with a form which is set in advance. For example, the track generation
section 166 has a function of adding, to the movement trace track, the attribute
parameter such as a track name, a name indicating a position, date and time, a

movement distance, time required, and transportation means. The track generation
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section 166 has a function of automatically adding the attribute parameter, and also has
a function of editing the attribute parameter in accordance with information input from
the operation section 104.

For example, the track generation section 166 can give a name to a track based on the
position information included in the movement trace information. The track generation
section 166 may generate the track name by combining pieces of information such as
an address, a name of a road, a regional name, and a proper noun. For example,
examples of the track name based on the position information include "around in-
tersection A, Route 1", "B station", and "1-C street, Konan ward C". The position in-
formation in this case may be any one of the start point and the end point of the track.
Alternatively, the track generation section 166 may extract and use a typical name of a
place from among pieces of position information included in the track. Further, the
start point and the end point of the track may be used in combination. For example, as
an example of the combined track name, there is exemplified "around intersection A,
Route 1 to around intersection D, Route 1".

Further, the track generation section 166 can also give a name to a track based on the
time information included in the movement trace information. The track generation
section 166 has a function of generating the track name based on any one of a start
time and an end time of the track, for example. Alternatively, the track generation
section 166 may generate the track name using the start time and the end time of the
track in combination. For example, as the track name based on the time information,
there can be exemplified "11:20" and "11:20 to 11:55".

It is preferred that the tracks be distinguished from each other by the names, and
hence, the track generation section 166 gives each track a name such that there is no
track name that overlaps between tracks. For example, in order that the track name
does not overlap between tracks, the track generation section 166 may extract a name
indicating a position to be used. Alternatively, in the case where the track name
overlaps between tracks, there may be added a code to the name indicating a position,
which is for distinguishing one track from another. Alternatively, the position in-
formation and the time information may be used in combination.

Further, the track generation section 166 is also capable of adding transportation
means to a track as an attribute parameter of the track based on the movement trace in-
formation. Here, for example, in the case where the PND 10 has operation modes such
as an in-vehicle mode, a bicycle mode, and a pedestrian mode, and information of
switching between the operation modes is included in the movement trace information,
the track generation section 166 may determine the transportation means using the in-
formation. Alternatively, the track generation section 166 may determine the trans-

portation means based on an analysis result of the movement trace information. For
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example, in the case where the position information of the movement trace information
moves on the sea or a lake, the track generation section 166 can estimate that the trans-
portation means is a ship. Further, in the case where the position information moves on
a railway track, the track generation section 166 may estimate, taking into con-
sideration the movement speed, that the transportation means is a train.

The track generation section 166 may use the parameter of the transportation means
when giving the track name to the track described above. For example, the track
generation section 166 can give the name of "ship" to the track in the case where the
transportation means is estimated to be a ship. Alternatively, the track generation
section 166 can give a name to the track by combining the transportation means with at
least one of the time information and the position information. For example, the track
generation section 166 may give the track the name of "ship, from AA port to BB
port", or the like.

Further, the track generation section 166 is capable of associating various types of
content with each track. The track generation section 166 may associate content with
the track based on information input from the operation section 104. Alternatively, in
the case where the position information is added to content, the track generation
section 166 may associate the content with a track having the movement trace in-
formation around the position information that is added to the content. As the content
to be associated with here, there can be exemplified a photograph and text memo. The
content associated with the track may be provided to the user with the position in-
formation when the track is being played, for example. Accordingly, the content as-
sociated with the track is preferably the content that has a relationship with the position
information of the track. For example, as a photograph to be associated with the track,
there can be considered a landscape photograph to be a highlight place among the
positions included in the track to be a target. Alternatively, in the case of associating
the text memo with the track, examples of contents to be written in the text memo
include information of landscape on the route which the track passes through, a state of
the road, reason why the road is chosen, and what the user felt on the route. Further, in
the case where the track to be a target is generated from movement trace information
as schedule information, the track generation section 166 may associate, with the track,
the memo in which a caution about the route or a reason for choosing the route is
written as an explanation to another person at the time point the schedule is created.

Further, although it is described that the content here is a photograph or text memo,
the content is not limited thereto. For example, the content to be associated with the
track may be an audio memo, a moving image, and an illustration.

(2-4. Generation of track list)

The track list-generation section 168 has a function of generating a track list, which



22

WO 2012/011244 PCT/JP2011/003924

[0108]

[0109]

[0110]

[0111]

[0112]

is a list of track groups containing at least a movement trace track generated from
movement trace information including position information and time information as-
sociated with the position information. There may be included in the track list a
content track generated from content data such as a photograph or audio memo.

Further, the track list-generation section 168 may add a name to the track list. The
name may be the one based on at least any one of the position information and the time
information, in the same manner as the track name. For example, examples of the track
list name include "action on 25th December" and "Hakone". Further, in the case where
the PND 10 has a scheduler function, the track list-generation section 168 may give a
name to the track list based on information in the scheduler and the movement trace in-
formation. For example, in the case where there is a schedule of "study tour in
Hakone" on 25th December, the name of the track list generated from the movement
trace information on 25th December may be set to "study tour" or the like.

(2-5. Playback of track)

The playback control section 170 has a function of controlling playback of a
movement trace track and a content track. In playing a track list, in the case where
operation using the operation section 104 is not performed, the playback control
section 170 is capable of sequentially playing the tracks included in the track list.
Further, the playback control section 170 may have a random playback function in the
same manner as the music track playback.

In performing playback of the movement trace track, the playback control section
170 can cause the display control section 172 to display a playback screen in which a
symbol indicating position information is superimposed on a map. Further, when
playing, out of the content tracks, a photograph track generated from photographs, the
playback control section 170 causes the display control section 172 to display a
playback screen including photograph data. The playback control section 170 causes
the playback screen including photograph data to be displayed for the playback time
that is set in the content track in advance.

At that time, in the case where music data or the like to be played with the playback
of the movement trace track or the photograph track is set in the track, the playback
control section 170 may control such that the set music data is played simultaneously.

In the track playback, the display control section 172 causes to display a list screen
for mainly displaying a track list and a playback screen displayed during playback of
each track. For example, as shown in Fig. 14, the display control section 172 can
mainly provide a normal list screen 212 which displays a track list in which the
movement trace track and the content track are mixed in a form of a table, a process
list screen 214 which displays the track list in terms of processes, and a playback

screen 216 of each track. Fig. 14 is an explanatory diagram showing an example of



23

WO 2012/011244 PCT/JP2011/003924

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

screens to be displayed by a display control section.

Based on information input by the operation section 104, the display control section
172 can switch the normal list screen 212 and the process list screen 214 with the
playback screen 216. For example, when one track is selected in the normal list screen
212 or the process list screen 214, the display control section 172 causes the playback
screen 216 of the selected track to be displayed.

For example, when one track is selected and the playback of the selected track is
started, in the case where there is no operation input from the operation section 104,
the playback control section 170 causes tracks to be played sequentially in the order of
the track list (or, in a randomly selected order in the case of random playback) as
shown in Fig. 3.

Further, in the case there is an operation input from the operation section 104, the
playback control section 170 performs control corresponding to the operation input.
For example, in the case where a fast-forward operation is input, the playback control
section 170 causes the track being played to be played at speed faster than normal
speed. Further, in the case where there is performed a skip operation in forward
direction, the playback control section 170 causes a playback position to be moved to
the head of a track which is to be played next to the track that is being played.

(List screen)

Here, the normal list screen 212 and the process list screen 214 will be described
with reference to Figs. 15 to 17. Fig. 15 is an explanatory diagram showing an example
of a normal list screen, Fig. 16 is an explanatory diagram showing an example of a
process list screen, and Fig. 17 is an explanatory diagram showing another example of
the process list screen.

On the normal list screen 212, there are displayed attribute parameters such as a track
name and time information. In this case, the normal list screen 212 may include time
information 202 it takes to play each track. Further, the normal list screen 212 may
include, particularly for the movement trace track, time information 204 it actually
takes for the movement.

Further, although not shown, the normal list screen 212 may include a part of or an
entire attribute parameters added to each track. That is, the display control section 172
may cause the normal list screen 212 to be displayed, which includes attribute pa-
rameters such as a track name, a name indicating a position, date and time, a
movement distance, time required, and transportation means.

Note that, in the case where operation information for specifying an attribute
parameter is input from the operation section 104 to the normal list screen 212, the
display control section 172 can display the normal list screen 212 in which the order of

the list is rearranged based on the specified attribute parameter. Alternatively, in the
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case where a search keyword is specified in the normal list screen 212, the display
control section 172 can also display the normal list screen 212 in which tracks that
match the specified search keyword are arranged in a list.

The process list screen 214 is a screen which expresses a track list in a process flow.
For example, the process list screen 214 expresses tracks arranged in chronological
order in a bar. It is preferred that the bar be expressed in such a way that colors,
shapes, and the like of the tracks are different from each other depending on the types
of the tracks. The bar indicating a track may be expressed as a length corresponding to
playback time or actual movement time of the track.

Referring to Fig. 16, an example of the process list screen 214 is shown. There are
shown pieces of related time information to respective tracks. For example, a process
list screen 214a includes time information associated with position information of each
track, information of time length it takes for the movement from the start of the track
to the end of the track, and information of time length it takes to play the track.

For example, it can be seen from the process list screen 214a that Track 1 starts the
movement from 8:30 a.m., the movement time length is 1 hour 45 minutes 23 seconds,
and the time it takes for the playback is 15 seconds. Note that, although the description
has been mainly made on the expression based on time here, the display control section
172 may also display a name indicating a position based on the position information of
a track by being associated with the track.

Further, in the case where a track list included in the process list screen 214 is being
played, the display control section 172 may display a symbol PP representing a
playback position in a superimposed manner at a point indicating the playback position
on the bar representing the track which is being played. With such a display, the user
can see a track being played and a playback position of the track. The process list
screen 214 may be expressed vertically as shown in Fig. 17. Further, in the process list
screen 214, a missing track or a stay track may be displayed in different expression in
order to be distinguished from other tracks. For example, the difference may be
expressed by any one of a color, a pattern, and a shape of the bar representing the
track.

(Playback screen)

Next, with reference to Figs. 18 to 26, a playback screen of a movement trace track
will be described. First, Fig. 18 is an explanatory diagram showing an example of a
playback screen of a movement trace track. The playback screen of the movement
trace track mainly includes a progress bar part 222 and a movement trace display part
224.

The progress bar part 222 includes a progress bar graphically expressing a ratio of a

track indicating the part having already been played when the entire track which is
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being played is set to 100 percent, a name of a track being played, and time on the
movement trace of the playback position at the time point. Further, at the beginning
and the end of the progress bar, there may be displayed time of the start point and time
of the end point of the track, respectively.

Fig. 19 is an explanatory diagram showing another display method of the progress
bar part 222. In Fig. 18, there is displayed a progress bar of the track being played, and
in Fig. 19, all tracks included in a track list are expressed in a progress bar. In this case,
it is preferred that the track being played be identified by changing the color of the bar,
for example. For example, there may be displayed time of a playback time point at the
upper part of the bar for the track being played.

Further, each track may be expressed in a manner that a type of the track can be
identified. Further, the progress bar part 222 can include a movement time length of
the entire track. As for the movement trace track of each track, the start time thereof
may be displayed. For example, as for a content track such as a photograph, the
shooting time may be displayed.

Returning to Fig. 18 again, the description will be continued. The movement trace
display part 224 may include a movement trace, a division point of each track, time of
a start point of each track, and a symbol PP representing a playback position. In Fig.
18, there is shown an example of enlarging and displaying the track being played, but
the example is not limited thereto, and, as shown in the playback screen 216 in Fig. 14,
the movement trace may be superimposed on the map including the entire movement
range. Further, although it is omitted in Fig. 18, it is preferred that the movement trace
be expressed in a superimposed manner on the map, in the same manner as Fig. 14.

There can be considered various ways in expressing the movement trace display part
224, and hereinafter, some of the ways will be exemplified. Figs. 20 to 23 are each an
explanatory diagram showing an example of an expression of a movement trace track.
Specifically, Fig. 20 is an explanatory diagram showing an example of a trace ex-
pression based on altitude information of a movement trace, Fig. 21 is an explanatory
diagram showing an example of a trace expression based on time information as-
sociated with the movement trace, Fig. 22 is an explanatory diagram showing an
example of a trace expression based on whether or not a track is being played, and Fig.
23 is an explanatory diagram showing an example of a symbol expression illustrating a
playback position based on transportation means.

For example, in the playback of the movement trace track, the expression of the line
indicating the movement trace may be changed depending on altitude information. For
example, the movement trace may be expressed by changing, based on the altitude in-
formation, a color, a line type, and a line width depending on a gradient. For example,

the movement trace may be expressed in a manner that the steeper the gradient, the
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darker the color or the thicker the line. Alternatively, an impression that a color has
may be reflected on the movement trace, and a movement trace of a steep part may be
expressed in red or yellow and a movement trace of a flat part may be expressed in
blue or green.

Further, as shown in Fig. 21, the movement trace may be expressed by changing a
line type, a color, and a line width depending on a time period. In Fig. 21, the
difference is expressed by the line width and the line type, but the example is not
limited thereto, and the difference may also be expressed by a hue and a color density.
Further, in Fig. 21, the movement trace is divided into four time periods of dawn,
morning, daytime, and evening, and the difference therebetween is expressed, but the
example is not limited thereto. The change of the time period may be expressed using
gradations of color, for example, without setting a distinct boundary.

Alternatively, as shown in Fig. 22, the movement trace may be expressed by
changing a line type, a color, and a line width in order that the track being played is
distinguished from other tracks. For example, the track being played may be expressed
using a line whose color is darker than the lines of the other tracks. Further, the track
being played may be expressed using a line whose width is thicker than the lines of the
other tracks. Further, it may also be assumed that the track being played may be
expressed by changing the line type, such that the track being played is represented by
a solid line and the other tracks are each represented by a dotted line.

Referring to Fig. 23, there is shown an example of changing icons each indicating a
playback position depending on transportation means. The display control section 172
may change, based on information of transportation means added to the movement
trace track, the symbol PP indicating the playback position into an icon corresponding
to the transportation means. In Fig. 23, there are shown examples of icons in the case
of travelling by bicycle, on foot, by plane, and by car.

(Provision of analysis information)

Next, with reference to Figs. 24 to 26, analysis information related to provision of a
movement trace will be described. Figs 24 to 26 are each an explanatory diagram
showing an example of a playback screen including analysis information. The
playback control section 170 can provide analysis information related to a track list
being played by causing the display control section 172 to display the analysis in-
formation on a playback screen.

For example, the playback control section 170 may cause information related to a
track displayed on the playback screen to be displayed on the playback screen.
Referring to Fig. 24, there are displayed movement distance, time required for the
movement, average speed, maximum speed, altitude difference, and calories burned of

each track. Note that, although not shown, there may be displayed not only analysis
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data for each track, but also analysis data of the total of all tracks included in the track
list. As for such an analysis data, there may be displayed data which is analyzed in
advance and stored in association with data of movement trace track, or there may be
displayed data which is analyzed at the time of playback.

Alternatively, the playback control section 170 may cause analysis data of a block
specified in the playback screen to be displayed on the playback screen. For example,
the block may be specified by performing frame-by-frame advance playback of an icon
indicating a playback position and selecting the beginning and the end of the block. Al-
ternatively, the block may be set based on a position specified by the operation section
104 such as a touch panel.

Further, as shown in Fig. 26, there may be displayed time per lap of orbiting
movement. The analysis may be started when a measurement start position is explicitly
shown, or the analysis may be performed by automatically detecting the orbiting
movement from movement trace information.

<3. Second embodiment (playback device)>

Next, with reference to Figs. 27 and 28, a playback device 30 according to a second
embodiment of the present disclosure will be described. The playback device 30 is a
portable playback device, and has an external appearance shown in Fig. 27. Fig. 27 is
an explanatory diagram showing an example of an external appearance of a playback
device. Fig. 28 is a block diagram showing a functional configuration of a playback
device according to the second embodiment of the present disclosure.

The playback device 30 is an information processing apparatus having a music
playback function and a movement history track playback function. Referring to Fig.
28, the playback device 30 mainly includes a storage section 302, a display section 32,
an operation section 304, an audio output section 306, and a control section 330. The
control section 330 mainly functions as a track list-generation section 368, a playback
control section 370, and a display control section 372.

Compared with the PND 10 according to the first embodiment, the playback device
30 is different in that the playback device 30 does not have the movement history-
acquisition function and the movement trace track-generation function. In this case, the
playback device 30 may acquire a movement trace track or a content track from an in-
formation processing apparatus having the movement history-acquisition function and
the movement trace track-generation function, and may play the movement trace track
or the content track. In this case, the playback device 30 may acquire a track via a
network such as the Internet, or may acquire a track via an external recording medium
inserted into an interface (not shown). Further, a movement history-acquisition device
and a movement trace track-generation device may be separate devices from each

other.
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The storage section 302, the display section 32, the operation section 304, and the
audio output section 306 have the same functions as the functions of the storage
section 102, the display section 12, the operation section 104, and the audio output
section 106, respectively, and hence, detailed descriptions will be omitted here.
Further, the track list-generation section 368, the playback control section 370, and the
display control section 372 have the same functions as the functions of the track list-
generation section 168, the playback control section 170, and the display control
section 172, respectively. The user can perform operation related to the playback of the
track list using the operation section 304, by the same operation as the operation at the
time of playback of music.

In this way, the movement history-acquisition device and the movement trace track-
generation device may be realized as separate devices from the playback device. The
playback device is set to be a portable playback device here, but is not limited thereto.
For example, in the case where the playback device does not have the function of
acquiring movement history, it is not necessary that the playback device be a portable
device. The playback function of the movement history track may be realized by a
desktop PC or a fixed mount type audio player.

<4. Third embodiment (imaging device)>

Next, with reference to Fig. 29, an imaging device 50 which is an information
processing apparatus according to a third embodiment of the present disclosure will be
described. Fig. 29 is a functional block diagram of an imaging device which is an in-
formation processing apparatus according to the third embodiment.

The imaging device 50 is an information processing apparatus which has a
movement history information-acquisition function and a playback function for
playing a movement trace track, in addition to an imaging function. Referring to Fig.
29, the imaging device 50 mainly includes a GPS antenna 512, an imaging section 580,
a control section 530, a communication section 592, a storage section 502, a display
section 52, an operation section 504, and an audio output section 506.

The control section 530 mainly functions as the GPS processing section 532, the
imaging signal processing section 582, the track acquisition section 590, the track list-
generation section 568, the playback control section 570, and the display control
section 572.

Of those, the functions of the storage section 502, the display section 52, the
operation section 504, the audio output section 506, the GPS antenna 512, and the GPS
processing section 532 are the same as the functions of the storage section 102, the
display section 12, the operation section 104, the audio output section 106, the GPS
antenna 112, and the GPS processing section 132 according to the first embodiment,

respectively, and hence, descriptions will be omitted here.
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The communication section 592 is a communication interface for the imaging device
50 to communicate with an external device. The communication section 592 has a
function of communicating with an external server and the like in accordance with
control of the control section 530.

The imaging device 50 has an imaging function, by a function of the imaging section
580 and the imaging signal processing section 582. The imaging section 580 has an
optical system, an imaging element, a processing circuit, and the like. The optical
system includes a lens element for focusing light from a subject and the like. Then, the
imaging element is supplied with incident light entered via the optical system. The
imaging element converts the light supplied via the optical system into an imaging
signal and inputs the imaging signal into the processing circuit. Note that the imaging
element may be, for example, a CCD (Charge Coupled Device) sensor and a CMOS
(Complementary Metal Oxide Semiconductor) sensor. Further, the processing circuit
performs various types of signal processing to an analogue imaging signal supplied by
the imaging element. For example, the processing circuit performs sampling
processing, noise removal processing, gain adjustment processing, and A/D conversion
processing, and the imaging signal processing section 582 is supplied with a digital
imaging signal.

The imaging signal processing section 582 has a function of performing various
types of processing to the digital imaging signal supplied by the imaging section 580.
For example, the imaging signal processing section 582 performs compression
processing of the imaging signal, and stores digital image data in the storage section
502.

According to the configuration shown above, the imaging device 50 has the imaging
function of acquiring an image and the function of acquiring movement trace in-
formation by acquiring position information. The track acquisition section 590 has a
function of acquiring a track by transmitting the acquired movement trace information,
the acquired image, and the like to a server on a cloud via the communication section
592. In the server on the cloud, the track generation processing as described in the first
embodiment is performed. The track acquisition section 590 supplies the track list-
generation section 568 with the acquired track. Alternatively, the processing performed
in the track list-generation section 568 may also be performed in the server on the
cloud.

It should be understood by those skilled in the art that various modifications, com-
binations, sub-combinations and alterations may occur depending on design re-
quirements and other factors insofar as they are within the scope of the appended
claims or the equivalents thereof.

For example, although a photograph or audio memo is used as the content in the
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above embodiments, the present disclosure is not limited to such an example. For
example, the content may be a concept including music data such as music, a lecture,
and a radio program, video data such as a film, a television program, a video program,
a photograph, a document, a picture, and a chart, a game, and software.

Further, in the above embodiments, there have been described the following devices:
in the first embodiment, the PND having the functions as the movement trace in-
formation-acquisition device, the generation device for generating a movement trace
track from the movement trace information, and the playback device for playing the
movement trace track; in the second embodiment, the playback device having the
function of playing a movement trace track; and in the third embodiment, the imaging
device having functions as the movement trace information-acquisition device and the
playback device for playing a movement trace track. However, the embodiments are
not limited thereto. The information processing apparatus may be a device having at
least any one of the functions of the movement trace information-acquisition device,
the generation device for generating a movement trace track from movement trace in-
formation, and the playback device for playing a movement trace track. Examples of
the information processing apparatus include a mobile phone, a PHS (Personal
Handyphone System), a portable music playback device, a portable video processing
apparatus, a portable game device, a PC (Personal Computer), a video processing
apparatus for home use (such as a DVD recorder and a video cassette recorder), a PDA
(Personal Digital Assistants), a game device for home use, and a consumer electronics
device.

That is, the PND and the playback device described in the first embodiment and the
second embodiment, respectively, may each have an imaging function. Further, the
PND and the imaging device described in the first embodiment and the third em-
bodiment, respectively, each have the position information-acquisition function using a
GPS, but are not limited thereto. There may be used every position information-ac-
quisition functions such as a relative position-acquisition function using a sensor and a
position-acquisition function using radio communication. Further, the function of
acquiring position information is not limited to one function. The device may be
provided with two or more position information-acquisition functions, and may
generate more accurate position information from those pieces of information. Further,
the PND and the playback device described in the first embodiment and the second
embodiment, respectively, may each have a communication function.

Note that in the present specification, the steps written in the flowchart may of course
be processed in chronological order in accordance with the stated order, but may not
necessarily be processed in the chronological order, and may be processed individually

or in a parallel manner. It is needless to say that, in the case of the steps processed in
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the chronological order, the order of the steps may be changed appropriately according
to circumstances.
Reference Signs List
[0156] 10 PND (information processing apparatus)
12 Display section
102 Storage section
104 Operation section
106 Audio output section
110 Navigation function unit
112 GPS antenna
114 Z-axis gyro sensor
116 Y-axis gyro sensor
118 3-axis acceleration sensor
120 Geomagnetic sensor
122 Pressure sensor
130 Control section
132 GPS processing section
134 Angle calculation section
136 Position calculation section
138 Velocity calculation section
140 Attitude angle detection section
142 Azimuth calculation section
144 Altitude calculation section
150 Navigation section
162 Movement trace information-acquisition section
164 Division point-determination section
166 Track generation section
168 Track list-generation section
170 Playback control section

172 Display control section
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Claims

An information processing apparatus, comprising:

a processor configured to:

generate a plurality of movement trace tracks based on stored position
information;

generate a content track based on acquired content information;
generate a track list by combining the plurality of movement trace
tracks and the content track; and

output the track list.

The information processing apparatus of claim 1, further comprising:
an interface configured to receive the position information from a
device remote from the information processing apparatus.

The information processing apparatus of claim 1, further comprising:
an interface configured to receive the content information from a
device remote from the information processing apparatus.

The information processing apparatus of claim 1, further comprising:
an interface configured to output the track list to a device remote from
the information processing apparatus.

The information processing apparatus of claim 1, further comprising:
a reproduction section configured to reproduce the track list output by
the processor.

The information processing apparatus of claim 5, wherein the re-
production unit is configured to output the track list by sequentially
outputting the movement trace track and the content track.

The information processing apparatus of claim 5, wherein the re-
production section includes a display configured to display image data
corresponding to the track list.

The information processing apparatus of claim 5, wherein the re-
production section includes an audio reproduction section configured to
reproduce audio data corresponding to the track list.

The information processing apparatus of claim 1, wherein the content
track includes at least one of audio, video or still image information.
The information processing apparatus of claim 7, wherein the display is
configured to display a progress bar indicating a reproduction progress
of the track list.

The information processing apparatus of claim 10, wherein the progress

bar includes graphics identifying each of the tracks included in the
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track list.

The information processing apparatus of claim 10, wherein the display
is configured to display a movement trace corresponding to the track
list.

The information processing apparatus of claim 7, wherein the display is
configured to display a movement trace corresponding to the track list.
The information processing apparatus of claim 13, wherein the
movement trace is superimposed on a map.

The information processing apparatus of claim 13, wherein the display
is configured to display the movement trace in relation to altitude based
on altitude information included in the movement trace tracks.

The information processing apparatus of claim 7, wherein the display is
configured to display a movement trace in relation to time based on
time information included in the movement trace tracks.

The information processing apparatus of claim 16, wherein the display
is configured to display the movement track so as to differentiate the
movement track for each of a plurality of segments of time.

The information processing apparatus of claim 7, wherein the display is
configured to display a movement trace such that each movement trace
track constituting the movement trace is displayed differently.

The information processing apparatus of claim 7, wherein the display is
configured to display a movement trace along with a graphical icon
representing a mode of transportation corresponding to each movement
trace track.

An information processing method performed by an information
processing apparatus, the method comprising:

generating, by a processor of the information processing apparatus, a
plurality of movement trace tracks based on stored position in-
formation;

generating a content track based on acquired content information;
generating a track list by combining the plurality of movement trace
tracks and the content track; and

outputting the track list.

A non-transitory computer-readable medium including computer-
program instructions, which when executed by an information
processing apparatus, cause the information processing apparatus to
perform a method comprising:

generating a plurality of movement trace tracks based on stored
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position information;

generating a content track based on acquired content information;
generating a track list by combining the plurality of movement trace
tracks and the content track; and

outputting the track list.
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[Fig. 17]

214b
7] 08:30 AM

Track 1 AE.
00:15 <1:45:23 60km>

10:15 AM
@)

Track 2 09
00:20 | <2:02:17 80km>

12:30 PM
Track 3

photo

Track 4
No log

W72 170207 | D |

01:30 PM

Track® | | <2027 sokm>
| P71 PHOTOGRAPH GSP LOG

B \/OICE MEMO GSP MISSING




16/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 18]

| Track2  Times34 B

|
|
|
: L _924
|
|
|




17/30

PCT/JP2011/003924

WO 2012/011244

[Fig. 19]

77 7777,
Sdo Sdo d|d|d/7sdo7]  sdo
LyoeiL 9 Yoei g [y el zpml | Yoei[
Ge:gl Syl S RAWA2ARS I 2ARY A4 0g:1) 00-01
9b:L| ¢ oell
GE-GO [El0L



18/30

WO 2012/011244 PCT/JP2011/003924
[Fig. 20]
1
A \
\
\
\
\
{
|
l
|
|
|
f
— [
<C |
— |
L |
J
i
/
/
/
/
/
/
{
I
|
|
Y |
A
o
L
TT]
'._.
w
‘ X
A \
\
\
\
\
\
\
[
|
= ]
<C /
— /
L /
/
/
/
/
/
/
|
|
!
Y |




19/30

WO 2012/011244 PCT/JP2011/003924
[Fig. 21]
]
o
=
=
Ll
>
Ll
|
A
(AN
=
I—
>
<
a
Y
\
0]
=
=
o
O
=
Y
\ ,
|
|
/
/
pd /
5 j
D |
|
|
|
\
\
¥ \




20/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 22]

Track 1({DURING PLAYBACK) )
Track

7N\
] \

T TN/ \
~ @



21/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 23]




22/30

PCT/JP2011/003924

WO 2012/011244

[Fig. 24]

K » <« 0 |

[e93/61 -
wzg:
YANZ'Q -
UG Y -
4600+
WHO'G -

d3aNdNg S3Oovo
JON3H34410 3ANLILTV
(33d4S WNWIXVYIA
(0334S FOVHIAY
d3dINO3d JAIL
JONVLSIA

¢ jyoell

[eE0Y -
wez:
UjuI4g -
Yty y -
G120~
WXB'6 -

d3NdNg8 SAOTVO
JON3H34410 3dNLILY
d33d4S WNIXYIN
(d334S FOVHIAY
d3dIN03d JNIL
JONVLSIA

| ¥oerl




23/30

PCT/JP2011/003924

WO 2012/011244

[Fig. 25]

( » <« B

[e¥Z0v - d3NdNg SA-HOTVO
WGe - JON3¥34410 3ANLILTY
Y/Xg - d33d4S WNIXYIN
Yy - (0334S FOVHIAY
G1-20- d3dIN03Y FNIL
WHG'/ - JONVLSIC

8 ANV ¥ N3JIM13d NOILO3S 40 V1va




24/30

PCT/JP2011/003924

WO 2012/011244

[Fig. 26]

PLGOWH] Y] ceeeee-

plgaull  gdvl ——

gcgaull L dY1 ———-
JNIL dY1




25/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 27]

30




26/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 28]
30
330
368 _ 302
TRACK ]
LIST-GENERATION <«—» STORAGE SECTION
SECTION B -
32
o~ 370 —»1  DISPLAY SECTION
PLAYBACK CONTROL
SECTION Py 304
<4— OPERATION SECTION
372
DISPLAY CONTROL 306
SECTION _ AUDIO OUTPUT
SECTION




27/30

PCT/JP2011/003924

WO 2012/011244

[Fig. 29]

NOILO3S
1Nd.1NOo oidnv

906

NOILJ3S TOHLNOJ AV1dSId

LS a

NOILO3S TOHLNOD MOVEAV1d

0LS a

NOILD3S NOILYY3dO TOTRES
Y0 NOILYYINIO-LSIT MOV
896 ™~ a
NOILO3S AV1dSIa  fe— NOILO3S NOILISINDIY MOV
25 06§
NOILO3S ONISSID0ud
OIL09S IO TUNSIS ONIDYIA < NOIL23S ONIOVWI
28§ 086
20§
NOILD3S ONISS3O0¥Hd SdO
NOILD3S 2es
NOLLYDINNAWOD  [€
266" 0€S
Z16
05




28/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 30]




29/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 31]




30/30

WO 2012/011244 PCT/JP2011/003924

[Fig. 32]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2011/003924

A
Int.Cl. G01C21/26(2006.01) 1,

CLASSIFICATION OF SUBJECT MATTER
GO06F3/048(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. GO1C21/26, GO6F3/048

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2011
Registered utility model specifications of Japan 1996-2011
Published registered utility model applications of Japan 1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2008-014711 A (FUJITSU TEN LIMITED) 2008. 1-4,9,20-21
Y 01.24, paragraphs 0023-0024,0058-0064,0085, 1-4,9,20-21
fig.1-7 (Family: none)
Y JP 2006-279266 A (NORITSU KOKI CO.,LTD.) 2006. (1-4,9,20-21
10.12, paragraphs 0034-0035,fig.1-2 (Family:
none)
{™  Further documents are listed in the continuation of Box C. {"  Sce patent family annex.

*

Special categories of cited documents:

" o «“T” later document published after the international filing date or
“A” document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention
E izﬁgjaf Ell)ilrll;azlle(:tlé or patent but published on or after the inter- “X” document of particular relevance; the claimed invention cannot
. . . . be considered novel or cannot be considered to involve an
“L” document which may throw doubts on priority claim(s) or which inventive step when the document is taken alone
is cited to establish the publication date of another citation or other ) ] ] )
special reason (as specified) “Y” document of particular relevance; the claimed invention cannot
“0” document referring to an oral disclosure, use, exhibition or other be considered to involve an inventive step when the document is
means combined with one or more other such documents, such
“P” document published prior to the international filing date but later combination being obvious to a person Sl_ﬂHEd in the art
than the priority date claimed “&” document member of the same patent family

Date of the actual completion of the international search

04.10.2011

Date of mailing of the international search report

18.10.2011

Name and mailing address of the ISA/JP

3-4-3, Kasumigaseki, Chiyoda-ku, Tokyo 100-8915, Japan

Japan Patent Office

Authorized officer

Yohei HIBIYA

3H[3520

Telephone No. +81-3-3581-1101 Ext. 3316

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2011/003924

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. {7 Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. ¥ Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3.7 Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
D1(JP 2008-014711 A) discloses a processor configured to generate a track list by combining the plurality of movement
trace tracks and the content track; and output the track list. Therefore, claims 1-4,9,20-21 lacks novelty over D1, and
involves no special technical features.

1. % As all required additional search fees were timely paid by the applicant, this international search report covers all searchable

claims.

2. {7 As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. {7 As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. W No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-4,9,20-21

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.
= The additional search fees were accompanied by the applicant's protest but the applicable protest

fee was not paid within the time limit specified in the invitation.

i1 No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - wo-search-report
	Page 67 - wo-search-report

