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[DESCRIPTION]

[Title of Invention]

VISIBLE LIGHT COMMUNICATION METHOD, IDENTIFICATION SIGNAL,
AND RECEIVER

[Technical Field]

[0001]

The present invention relates to visible light communication
methods.
[Background Art]
[0002]

In recent vyears, a home-electric-appliance cooperation
function has been introduced for a home network, with which various
home electric appliances are connected to a network by a home
energy management system (HEMS) having a function of managing
power usage for addressing an environmental issue, turning power
on/off from outside a house, and the like, in addition to cooperation
of AV home electric appliances by internet protocol (IP) connection
using Ethernet (registered trademark) or wireless iocal area network
(LAN). However, there are home electric appliances whose
computational performance is insufficient to have a communication
function, or home electric appliances which do not have a
communication function due to a matter of cost, for example.
[0003]

In order to solve such a problem, Patent Literature (PTL) 1
discloses a technique of efficiently establishing communication
between devices among limited optical spatial transmission devices
which transmit information to free space using light, by performing
communication using plural single color light sources of illumination
flight.

[Citation List]

[Patent Literature]

[0004]

[PTL 1] Japanese Unexamined Patent Application Publication No.
2002-290335

[Summary of Invention]
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[Technical Problem]
[0005]

In such visible light communication, there is a demand for an
increased communication speed. Furthermore, the capability of
providing information suitable for a user is desired in such visible
light communication.

[0006]

Embodiments of the present invention provide a visible light
communication method in which the increased speed can be achieved
or the information suitable for a user can be provided.

[Solution to Problem]
[0007]

According to a first aspect of the present invention, there is
provided a visible light communication method, comprising:
obtaining location information, by a receiver, indicating a location of
the receiver; obtaining a first ID, by the receiver, identifying an area
in which a receiver is present by referring to a table in a first server
showing correspondence between the first ID and the location
information; obtaining a second ID, by the receiver, through visible
light communication with a light source in the identified area by the
first ID; generating a third ID, by the receiver, by combining the first
ID and the second ID; and obtaining, by the receiver, information

[0007a]

According to a second aspect of the present invention, there is
provided a visible light communication method, comprising:
obtaining a first ID, from a sensor included in a receiver, indicating a
physical orientation of the receiver; obtaining a second ID by the
receiver through visible light communication with a light source;
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generating a third ID, by the receiver, by combining the first ID and
the second ID; and obtaining, by the receiver, information from a
server using the third ID.

[0007b]

According to a third aspect of the present invention, there is
provided a visible light communication method, comprising:
obtaining a first ID indicating a user attribute previously stored in a
receiver; obtaining a second ID by the receiver through visible light
communication with a light source; generating a third ID, by the
receiver, by combining the first ID and the second ID; and obtaining,
by the receiver, information from a server using the third ID.
[0007c]

According to a fourth aspect of the present invention, there is
provided an identification signal which is generated by the visible
light communication method according to the first aspect and
comprises the first ID and the second ID.

[0007d]

According to a fifth aspect of the present invention, there is
provided a receiver which receives a signal through visible light
communication, the receiver comprising: a location information
obtainer configured to obtain location information indicating a
location of the receiver; a first ID obtainer configured to obtain a first
ID identifying an area in which the receiver is present by referring to
a table in a first server showing correspondence between the first ID
and the location information; a second ID obtainer configured to
obtain a second ID through the visible light communication in the
identified area; a third ID generator configured to generate a third ID
by combining the first ID and the second ID; and an information
obtainer configured to obtain information from a second server using
the third ID.

[0007e]

According to a sixth aspect of the present invention, there is
provided the visible light communication method according to the
first aspect wherein the first server and the second server are
substantially identical.

[0008]
- 28 -
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It is to be noted that these general and specific aspects may be
implemented using a system, a method, an integrated circuit, a
computer program, or a computer-readable recording medium such
as CD-ROM, or any combination of systems, methods, integrated
circuits, computer programs, and recording media.

[Advantageous Effects of Invention]
[0009]

Embodiments of the present invention can provide a visible
light communication method in which an increased speed can be
achieved or information suitable for a user can be provided.

[Brief Description of Drawings]

[0010]

[FIG. 1] FIG. 1 is a block diagram of a visible light communication
system in Embodiment 1.

[FIG. 2] FIG. 2 is a flowchart of an area detection process performed
by a mobile terminal in Embodiment 1.

- 2b -
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[FIG. 3] FIG. 3 is a flowchart of a process performed by an area ID
information server when area ID information is requested from the
mobile terminal in Embodiment 1.

[FIG. 4] FIG. 4 illustrates an example of an area ID information table
held by an area ID information holding unit in Embodiment 1.

[FIG. 5] FIG. 5 is a flowchart of a process performed by the mobile
terminal when the mobile terminal receives the area ID information
from the area ID information server in Embodiment 1.

[FIG. 6] FIG. 6 is a flowchart of a process performed by the mobile
terminal when the mobile terminal receives a visible light ID from a
visible light transmitter in Embodiment 1.

[FIG. 7] FIG. 7 is a flowchart of a process performed by the mobile
terminal to request ID correspondence information in Embodiment 1.
[FIG. 8] FIG. 8 is a flowchart of a process performed by an ID
correspondence information conversion server when the ID
correspondence information is requested by the mobile terminal in
Embodiment 1.

[FIG. 9] FIG. ¢ illustrates an example of a correspondence information
table held by an ID correspondence information holding unit in
Embodiment 1.

[FIG. 10] FIG. 10 is a flowchart of a process performed by the mobile
terminal when the mobile terminal receives a short ID from the visible
light transmitter in Embodiment 1.

[FIG. 11] FIG. 11 is a flowchart of a process performed by the mobile
terminal to display information in Embodiment 1.

[FIG. 12] FIG. 12 is a flowchart of a process performed by an
interpolation ID generation unit to generate an interpolation ID based
on a user attribute in Embodiment 1.

[FIG. 13] FIG. 13 illustrates an example of user information held by a
user information holding unit in Embodiment 1.

[FIG. 14] FIG. 14 illustrates an example of a user attribute
correspondence table used by the interpolation ID generation unit to
select the interpolation ID based on the user attribute in Embodiment
1.

[FIG. 15] FIG. 15 is a flowchart of a process performed by the
-3 -
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interpolation ID generation unit to identify an installation location of

the visible light transmitter based on sensing data and reception

camera information in Embodiment 1.

[FIG. 16] FIG. 16 is a flowchart of a process performed by an

interpolation ID generation unit to generate the interpolation ID based

on the installation location of the visible light transmitter in

Embodiment 1.

[FIG. 17] FIG. 17 illustrates an example in which the interpolation ID

generation unit locates the visible light transmitter in Embodiment 1.

[FIG. 18A] FIG. 18A illustrates an example in which the interpolation

ID generation unit selects a front camera according to an orientation of

the mobile terminal in Embodiment 1.

[FIG. 18B] FIG. 18B illustrates an example in which the interpolation

ID generation unit selects a back camera according to an orientation of

the mobile terminal in Embodiment 1.

[FIG. 19] FIG. 19 iliustrates an example of a location correspondence

table used by the interpolation ID generation unit to select the

interpolation ID based on a device location in Embodiment 1.

[FIG. 20] FIG. 20 illustrates a use case in Embodiment 1.

[FIG. 21] FIG. 21 illustrates a configuration example of an inquiry ID

which Is transmitted from the mobile terminal to the ID

correspondence information conversion server in Embodiment 1.

[FIG. 22] FIG. 22 illustrates an example in which the mobile terminal

generates the inquiry ID in Embodiment 1.

[FIG. 23] FIG. 23 illustrates a detailed use case of Example 2 in FIG.

22 in Embodiment 1.

[FIG. 24] FIG. 24 illustrates a detailed use case of Example 3 in FIG.

22 in Embodiment 1.

[FIG. 25] FIG. 25 is a flowchart of a visible light communication

process in Embodiment 1.

[FIG. 26] FIG. 26 is a flowchart of the visible light communication

process in Embodiment 1,

[FIG. 27] FIG. 27 is a flowchart of the visible light communication

process in Embodiment 1.

[FIG. 28] FIG. 28 illustrates an example in which imaging elements in
-4 -
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one line are exposed at the same time and exposure start time is
shifted in the order from the closest line in an imaging operation in
Embodiment 2.
[FIG. 29] FIG. 29 illustrates a situation in which, after the exposure
of one exposure line ends, the exposure of the next exposure line
starts in Embodiment 2.
[FIG. 30] FIG. 30 illustrates a situation in which, after the exposure
of one exposure line ends, the exposure of the next exposure line
starts in Embodiment 2.
[FIG. 31] FIG. 31 illustrates a situation in which, before the exposure
of one exposure line ends, the exposure of the next exposure line
starts in Embodiment 2.
[FIG. 32] FIG. 32 illustrates the influence of a difference in exposure
time in the case where the exposure start time of each exposure line
is the same in Embodiment 2.
[FIG. 33] FIG. 33 illustrates the influence of a difference in exposure
start time of each exposure line in the case where the exposure time
is the same in Embodiment 2.
[FIG. 34] FIG. 34 iliustrates the advantage of using a short exposure
time in the case where each exposure line does not overlap another
in exposure time in Embodiment 2.
[FIG. 357 FIG. 35 illustrates the relation between the minimum
change time of light source luminance, the exposure time, the time
difference between the exposure start times of the exposure lines,
and the captured image in Embodiment 2.
[FIG. 36] FIG. 36 illustrates the relation between the transition time
of light source luminance and the time difference between the
exposure start times of the exposure lines in Embodiment 2.
[FIG. 377 FIG. 37 illustrates the relation between high frequency
noise of light source luminance and the exposure time in
Embodiment 2.
[FIG. 38] FIG. 38 is a graph representing the relation between the
exposure time and the magnitude of high frequency noise of light
source luminance when the high frequency noise is 20 microseconds
in Embodiment 2.

-5 -
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[FIG. 39] FIG. 39 illustrates the relation between the exposure time
tg and the recognition success rate in Embodiment 2.

[FIG. 40] FIG. 40 illustrates an example of each mode of a receiver in
Embodiment 2.

[FIG. 41] FIG. 41 illustrates an example of an observation method of
luminance of a light emitting unit in Embodiment 2.

[FIG. 42] FIG. 42 illustrates a service provision system in Embodiment
3.

[FIG. 43] FIG. 43 is a flowchart of service provision in Embodiment 3.
[FIG. 44] FIG. 44 is a flowchart of the service provision in another
example of Embodiment 3.

[FIG. 45] FIG. 45 is a flowchart of the service provision in another
example of Embodiment 3.

[Description of Embodiments]

[0011]

(Underlying Knowledge Forming Basis of the Present
Invention)

In the visible light communication, the longer the uniquely
identifiable visible tlight ID transmitted from the visible light
transmitter is, the longer the time for the receiver to complete
reception of the visible light ID is. The inventors found problems that
(1) a user has to wait for a certain length of time until the reception of
the visible light ID is completed and (2) the probability of failure to
receive the visible light ID is high. Furthermore, the inventors found
that this problem is significant especially in the case where the visible
light transmitter that adopts the frequency-modulation system is
used,

[0012]

Thus, in the technique using the visible light communication,
the ability to shorten the visible light ID is desired. Furthermore, the
ability to provide information suitable for a user is desired.

[0013]

The embodiments below describe a visible light
communication system and a visible light communication method in
which the visible light ID can be shortened and a visible light

- 6 -
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communication system and a visible light communication method in
which information suitable for a user can be provided.
[0014]

A visible light communication method according to an aspect
of the present invention includes: obtaining a first ID identifying an
area in which a receiver is present; obtaining a second ID by the
receiver through visible light communication in the identified area;
and obtaining, by the receiver, information corresponding to a third
ID which is a combination of the first ID and the second ID.

[0015]

Here, in the visible light communication method, the first ID
which identifies an area in which the receiver is present is used as
part of an ID for obtaining information. By doing so, the second ID
obtained through the visible light communication can be shortened,
with the result that the time to complete the visible light
communication can be cut, and the probability of failure of the visible
light communication can be reduced.
foo1e]

For example, in the obtaining of a first ID, the first ID may be
obtained by referring to a table showing correspondence between the
first ID and location information obtained by the receiver and
indicating a location of the receiver.

[0017]

For example, the location information may be information
indicating the location of the receiver identified by a Global
Positioning System (GPS) installed on the receiver.

[0018]

For example, the location information may be information
indicating a wireless LAN access point accessible by the receiver.
[0019]

For example, the location information may be information
obtained by the receiver and indicating a store in which the receiver
is present.

[0020]
Furthermore, the \visible Ilight communication method
-7 -
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according to an aspect of the present invention includes: obtaining a
first ID indicating an orientation of a receiver; obtaining a second ID
by the receiver through visible light communication; and obtaining,
by the receiver, information corresponding to a third ID which is a
combination of the first ID and the second ID.

[0021] |

Here, in the visible light communication method, the first ID
which indicates an orientation of the receiver is used as part of an ID
for obtaining information. By doing so, the second ID obtained
through the visible light communication can be shortened, with the
result that the time to complete the visibie light communication can
be cut, and the probability of failure of the visible light
communication can be reduced.

[0022]

For example, it may be that the receiver includes a first
camera and a second camera, and in the obtaining of a second 1D,
one of the first camera and the second camera is selected according
to the orientation of the receiver and used to obtain the second ID.
[0023]

Here, an appropriate camera is activated according to an
orientation of the receiver, with the result that the occurrence of
erroneous recognition of unintended signals and so on can be
reduced.

[0024]

For example, in the obtaining of a first ID, the first ID that
indicates a tilt of the receiver may be obtained.
[0025]

For example, in the obtaining of a first ID, the first ID may be
obtained by referring to a table showing correspondence between the
tilt of the receiver and the first ID.

[0026]

Furthermore, the visible light communication method
according to an aspect of the present invention includes: obtaining a
first ID indicating a user attribute of a receiver; obtaining a second

ID by the receiver through visible light communication; and
-8 -



10

15

20

25

30

35

obtaining, by the receiver, information corresponding to a third ID
which is a combination of the first ID and the second ID.
[0027]

Here, in the visible light communication method, the first ID
which indicates an attitude of a user is used as part of an ID for
obtaining information. By doing so, information suitable for the
user can be provided.

[00281]

For example, it may be that the visible light communication
method further includes obtaining first image data by starting
exposure sequentially for a plurality of exposure lines of an image
sensor each at a different time and by capturing a subject with a first
exposure time so that an exposure time of each of the plurality of
exposure lines partially overlaps an exposure time of an adjacent one
of the plurality of exposure lines, and the obtaining of a second ID
includes: obtaining second image data by starting exposure
sequentially for the plurality of exposure lines each at a different
time and by capturing the subject with a second exposure time
shorter than the first exposure time so that an exposure time of each
of the plurality of exposure lines partially overlaps an exposure time
of an adjacent one of the plurality of exposure lines; and
demodulating a bright line pattern that corresponds to the plurality
of exposure lines and appears in the second image data, to obtain the
second ID, and in the obtaining of second image data, the second
exposure time is set to 1/480 seconds or less to cause the bright line
pattern to appear in the second image data.

[0029]

For example, the visible light communication method may
further include: performing processing of receiving a request fo
distribute information from a requester; distributing, as the
information corresponding to the third ID, the information subject to
the request from the requester; and performing information
processing for charging the requester according to the distribution of
the information.

[0030]



10

15

20

25

30

35

An identification signal according to an aspect of the present
invention is generated by the visible light communication method
and includes the first ID and the second ID.

[0031]

By doing so, the second ID obtained through the visible light
communication can be shortened, with the result that the time to
complete the visibie light communication can be cut, and the
probability of failure of the visible light communication can be
reduced.

[0032]

A recejver according to an aspect of the present invention is a
receiver which receives a signal through visible light communication
and includes: a first ID obtaining unit configured to obtain a first ID
identifying an area in which the receiver is present; a second ID unit
configured to obtain a second ID through the visibie light
communication in the identified area; and an information obtaining
unit configured to obtain information corresponding to a third ID
which is a combination of the first ID and the second ID.
r0033]

Here, the receiver uses, as part of an ID for obtaining
information, the first ID which identifies an area in which the receiver
is present. By doing so, the second ID obtained through the visible
light communication can be shortened, with the resuit that the time
to complete the visible light communication can be cut, and the
probability of failure of the visible light communication can be
reduced.

[0034]

A program according to an aspect of the present invention
causes a computer to execute the visible light communication
method.

[0035]

It is to be noted that these general or specific aspects may be
implemented using a system, a method, an integrated circuit, a
computer program, or a computer-readable recording medium such
as CD-ROM, or any combination of systems, methods, integrated

-10 -



10

15

20

25

30

35

circuits, computer programs, and recording media.
[0036]

The following describes embodiments in detail with reference
to the drawings as appropriate. Descriptions which are more
detailed than necessary may, however, be omitted. For example,
detailed descriptions on already well-known matters and overlapping
descriptions on substantially the same configurations may be
omitted. The reason for this is to avoid the following description
becoming unnecessarily redundant, thereby helping those skilled in
the art easily understand it.

[0037]

It is to be noted that each of the embodiments described below
shows a specific example of the present invention. The numerical
values, shapes, materials, structural elements, the arrangement and
connection of the structural elements, steps, the processing order of
the steps etfc., shown in the following embodiments are mere
examples and do not restrict the present invention. Furthermore,
among the structural elements in the following embodiments,
structural elements not recited in the independent claims each
indicating the broadest concept are described as arbitrary structural
elements.

[0038]

(Embodiment 1)

In this embodiment, an inquiry ID which will eventually be
used is divided as an area ID uniquely set for each area and a visible
light ID transmitted through the visible light communication. By
doing so, it is possible to shorten the visible light ID received by a
receiver through the visible light communication. Specifically, a
mobile terminal identifies an area in which the mobile terminal is
currently present, and obtains an area ID first that corresponds to
the identified area. By doing so, when a visible light ID is received,
visible light transmitters from which the visible light ID can be
obtained can be narrowed down to a device intended by a user.
[0039]

Furthermore, other than an explicit user operation to

- 11 -
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designate an area in which the mobile terminal is currently present,
detecting a housing orientation of the mobile terminal allows
automatic narrowing down of visible light transmitters from which
the visible light ID can be obtained. Moreover, the housing
orientation of the mobile terminal is used to determine which of a
plurality of cameras in the mobile terminal is used, for example.
These make it possible to know user’s implicit intention.
[0040]

The following describes this embodiment in detail.
[0041]

FIG. 1 is a block diagram illustrating a configuration of a
visible light communication system according to this embodiment.
This visible light communication system includes: a mobile terminal
B0101 which is a receiver; a visible light transmitter B0120; an ID
correspondence information conversion server B0111; and an area
ID information server B0141. The mobile terminal B0O101 includes
an area detection unit B0102, a sensing unit B0103, an inquiry ID
generation unit B0104, a visible light ID reception unit B0105, a front
camera B0106, a back camera B0107, a communication unit B0108,
a display unit BO109, and a user information holding unit B0O151.
[0042]

The mobile terminal B0O101 receives, using the front camera
B0O106 or the back camera B0107, visible light emitted by the visible
light transmitter B0120. The visible light ID reception unit B0O105
then converts the received visible light into a visible light 1ID.
[0043]

Furthermore, the mobile terminal B0101 uses, as information
for selecting a visible light ID, information on an area in which the
mobile terminal B0101 held by a user is currently present.
Specifically, the area detection unit B0102 detects, using sensing
data obtained by the sensing unit B0103, area information related to
the area in which the mobile terminal BO101 is currently present, to
identify the area in which the mobile terminal B0101 is currently
present.

[0044]
- 12 -
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The inquiry ID generation unit BO104 transmits the detected
area information to the area ID information server B0141 in order to
make an inquiry to the area ID information server B0141 via the
communication unit B0108 for an ID of the area identified by the area
detection unit B0102.

[0045]

The area ID information server B0141 includes a
communication unit B0142, an area information determination unit
B0143, and an area ID information holding unit B0144.

[0046]

The area ID information server B0141 receives the area
information received from the mobile terminal B0O101. This area
information is passed to the area information determination unit
B0143 via the communication unit B0142.

[0047]

The area ID information holding unit B0144 holds an area ID
information table showing correspondence between each area and an
area ID for uniquely identifying the area.

[0048]

The area information determination unit B0143 refers to the
area ID information table held by the area ID information hoiding
unit B0144, to determine an area ID that corresponds to the area
information received from the mobile terminai B0101.
Subseguently, the area information determination unit B0143
transmits the determined area ID to the mobile terminal B0101 via
the communication unit B0142.

[0049]

The inquiry ID generation unit B0O104 generates an inquiry ID
by combining the area ID received from the area ID information
server B0141 and the visible light ID generated by the visible light ID
reception unit B0105. Subsequently, the inguiry ID generation unit
B0104 requests the communication unit B0O108 to obtain ID
correspondence information that corresponds to the inquiry ID, with
the result that the ID correspondence information that corresponds

to the inquiry ID is obtained from the ID ‘correspondence information
-13 -
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conversion server B0111 via a public network B0130.
[0050]

However, when the inquiry ID which is a combination of the
area ID and the visible light ID does not satisfy a predetermined
condition of the inquiry ID, the inquiry ID generation unit B0104
instructs an interpolation ID generation unit BO110 to generate an
interpolation ID for interpolating the inquiry ID for shortage.
[0051]

The interpolation ID generation unit B0110 detects, using
sensing data obtained by the sensing unit B0103, an orientation of
the mobile terminal B0O101, to generate the interpolation ID based on
the result of the detection. Alternatively, the interpolation ID
generation unit BO110 generates the interpolation ID based on a user
attribute indicated in user information held by the user information
holding unit B0151. Subsequently, an information request which
includes the inquiry ID including the interpolation ID is transmitted
to the ID correspondence information conversion server BO111.
[0052]

The ID correspondence information conversion server B0111
includes a communication unit B0112, a conversion information
determination unit B0113, and an ID correspondence information
holding unit B0114.

[0053]

The ID correspondence information holding unit B0114 holds a
plurality of pieces of ID correspondence information which
correspond to respective inquiry IDs.

[0054]

When the communication unit BO112 receives the information
request including the inquiry ID from the communication unit B0108
of the mobile terminal B0101, the conversion information
determination unit B0113 obtains, from the ID correspondence
information holding unit B0114, the ID correspondence information
that corresponds to the received inquiry ID. Subsequently, the
conversion information determination unit B0O113 passes the

obtained ID correspondence information to the communication unit
-14 -
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BO112. The communication unit B0112 transmits the 1ID
correspondence information to the mobile terminal B0O101 via the
public network B0130.

[0055]

The following describes the above operation in detail. Firstly,
an area detection process by the mobile terminal B0O101 is described.
FIG. 2 is a flowchart of the area detection process by the mobile
terminal BO101.

[0056]

Firstly, in Step SB0202, the area detection unit B0102 starts
monitoring notification from the sensing unit BO103 to prepare for
calculating an area in which the mobile terminal BO101 is present.
[0057]

Next, in Step SB0203, the area detection unit B0102 checks
whether or not notification from the sensing unit BO103 has been
received. When no notification has been received (NO in Step
SB0203), the checking is performed again after a predetermined
length of time (SB0203). On the other hand, when notification has
been received (YES in SB0203), the process proceeds to Step
SB0204.

[0058]

In Step SB0204, the area detection unit B0102 generates,
based on the notification from the sensing unit B0103, area
information indicating an area in which the mobile terminal BO101 is
present. The area detection unit B0102 then passes the generated
area information to the inquiry ID generation unit B0104.

[0059]

In Step SB0205, the inquiry ID generation unit B0104
transmits, to the area ID information server B0141, area information
received from the area detection unit B0102.

[0060]

FIG. 3 is a flowchart of the process by the area ID information
server B0141 when the area ID information is requested from the
mobile terminal BO101.

[0061]
- 15 -



10

15

20

25

30

35

The process proceeds from Step SB0205 in FIG. 2 to Step
SB0301 in FIG, 3. In Step SB0301, the communication unit B0142
of the area ID information server B0141 checks whether or not the
area information detected by the mobile terminal B0101 has been
received. When the area information has not been received (NO in
SB0301), the checking is performed again. When the area
information has been received (YES in SB0301), the process
proceeds to Step 5SB0302.

[0062]

In Step SB0302, the communication unit B0142 passes the
received area information to the area information determination unit
B0O143. Next, in Step SB0303, the area information determination
unit B0143 makes an inquiry to the area ID information holding unit
B0144 for the area ID that corresponds to the received area
information.

[0063]

In Step SBO0304, the area information determination unit
B0143 checks whether or not information that matches the received
area information is present in the area ID information table held by
the area ID information holding unit B0144,

[0064]

FIG. 4 illustrates an example of the area ID information table
held by the area ID information server B0141., This area ID
information table includes an area ID B1901 and area information
corresponding to the area ID B1901, The area information includes
at least one of Global Positioning System (GPS) information B1902, a
wireless LAN access point identifier B1903, and store information
B1904, for example.

[0065]

As the wireless LAN access point identifier B1903, an identifier
SSID of an access point or an identifier ESSID of a plurality of
particular wireless LAN access points in combination is used, for
example. Furthermore, the mobile terminal B0101 receives, for
example, the store information B1904 from a Wi-Fi (registered

trademark) access point or a Bluetooth (registered trademark)
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communication device provided inside a store when a user enters the
store.
[0066]

In Step SB0304, when information matching the area
information is present (YES in SB0304), the process proceeds to Step
SB0O305. In Step SBG305, the area ID information holding unit
B0144 notifies the area information determination unit B0143 of a
corresponding area ID., Next, in Step SB0306, the area information
determination unit BO0143 generates an area ID notification
indicating the area ID and passes the generated area ID notification
to the communication unit B0142. Next, in Step SB0307, the
communication unit B0142 transmits the area ID notification
received from the area information determination unit B0143, to the
mobile terminal B0101 which requested the area ID.

[0067]

On the other hand, in Step SB0304, when no matching
information is present (NO in SB0304), the process proceeds to Step
SB0308. In Step SB0O308, the area ID information holding unit
B0144 notifies the area information determination unit B0143 that no
correspondence information is present in the area ID information
table. Next, in Step 5B0309, the area information determination
unit B0143 generates correspondence information unavailable
notification indicating that no corresponding area ID is present, and
passes the generated correspondence information unavailable
notification to the communication unit B0142. Next, in Step SB0307,
the communication unit B0142 transmits the correspondence
information unavailable notification received from the area
information determination unit B0143, to the mobile terminal B0101
which requested the area ID.

[0068]

FIG. 5 is a flowchart of a process performed by the mobile
terminal BO101 when the mobile terminal BO101 receives the area ID
from the area 1D information server B0141.

[0069]
The process proceeds from Step SB0307 in FIG. 3 to Step
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SB0401 in FIG. 5. In Step SB0401, the communication unit B0108
receives the area ID notification including the area ID from the area
ID information server B0141 and passes the received area ID to the
inquiry ID generation unit B0104. Next, in Step SB0402, the inquiry
ID generation unit B0104 holds an area ID indicated in the area ID
notification until new area information is provided from the area
detection unit B0102.

[0070]

FIG. 6 is a flowchart of the process performed by the mobile
terminal B0101 when the mobile terminal B0101 receives the visible
light ID from the visible light transmitter B0120.

[0071]

The process proceeds from Step SB0402 in FIG. 5 to Step
SB0O501 in FIG. 6. In Step SB0O501, the visible light ID reception unit
B0O105 waits for input from a camera that is used to receive the
visible light ID, with the shutter speed of the camera increased.
[0072]

In Step SB0502, the inquiry ID generation unit B0104 checks
whether or not the visible light ID reception unit BO105 has received
the visible light ID. When no visible light ID has been received (NO
in Step SB0502), the checking is performed again after a
predetermined length of time (SB0502). When the visible light ID
has been received (YES in SB0502), the process proceeds to Step
SB0503.

[0073]

In Step SB0502, the inquiry ID generation unit B0104 checks
whether or not the received visible light ID has all the bits (128 bits).
Specifically, the inquiry ID generation unit B0104 determines
whether or not the bit number of the received visible light ID is less
than or equal to a predetermined bit number (128-bit). When the
visible light ID has all the bits (YES in SB0502), the process proceeds
to Step SBRO601 in FIG. 7. When the visible light ID does not have all
the bits (NO in SB0502), the process proceeds to Step SB0504.
[0074]

In Step SB0O504, the inquiry ID generation unit B0104 checks
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whether or not all the bits (128 bits) are obtained by combining the
received visible light ID and the area ID received from the area ID
information server B0141. Specifically, the inquiry ID generation
unit B0104 determines whether or not the bit number of the received
visible light ID and the area ID in total is less than or equal to the
predetermined bit number (128-bit). When all the bits are not
obtained (NO in SB0504), the process proceeds to Step SB0801 in
FIG. 10. When all the bits are obtained (YES in SB0504), the
process proceeds to Step SB0505.

[0075]

In Step SBO0505, the inquiry ID generation unit B0104
generates an inquiry ID which is a combination of the held area ID
and visible light ID.

[0076]

FIG. 7 is a flowchart of the process performed by the mobile
terminal B0O101 to request the ID correspondence information.
[0077]

When the result in Step SB0502 in FIG. 6 is NO and after Step
SBO505, the process proceeds to Step SB0601. In Step SB0601, in
order to obtain information related to the inquiry ID (the visible light
1D itself or the ID which is a combination of the visible light ID and
the area ID), the inquiry ID generation unit B0104 requests the
communication unit B0108 for the information. Next, in Step
SB0602, the communication unit BO108 transmits an information
request for obtaining ID correspondence information that
corresponds to the inquiry ID to the ID correspondence information
conversion server BO111 via the public network B0130,

[0078]

FIG. 8 is a flowchart of the process performed by the ID
correspondence information conversion server B0111 when the ID
correspondence information is requested by the mobile terminal
BO101.

[0079]

The process proceeds from Step SB0602 in FIG. 7 to Step

SB0702 in FIG. 8. In Step SB0702, the communication unit B0112
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of the ID correspondence information conversion server B0111
checks whether or not the information request including the inquiry
ID has been received. When no information request has been
received (NO in Step SB0702), the checking is performed again after
a predetermined length of time (SB0702). When the information
request has been received (YES in SB0702), the process proceeds to
Step SB0O703.

[0080]

In Step SB0703, the communication unit BO112 notifies the
conversion information determination unit B0113 of the received
inquiry ID. Next, in Step SB0704, the conversion information
de’cermination unit BO113 makes an inquiry to the ID correspondence
information holding unit B0114 for the ID correspondence
information that corresponds to the received inquiry ID. Next, in
Step SBO705, the ID correspondence information holding unit B0114
checks whether or not information that matches the received inquiry
ID is present in the held correspondence information table.

[0081]

FIG. 9 illustrates an example of the correspondence
information table held by the ID correspondence information holding
unit BO114. The correspondence information table illustrated in FIG.
9 includes a plurality of inquiry IDs B1801 and ID correspondence
information B1802 that corresponds to each of the inquiry IDs B1801.
The inquiry ID B1801 corresponds to the inquiry ID generated by the
inquiry ID generation unit B0104 of the mobile terminal B0101 and
includes, for example, a 128-bit string which includes the visible light
ID received by the mobile terminal B0101 from the visible light
transmitter B0120. The ID correspondence information B1802 is
information for each of the IDs, such as URL, which corresponds to
the inquiry ID B1801.

[0082]

In Step SB0O705, when information matching the inquiry 1D is
present (YES in SB0O705), the process proceeds to Step SB0706. In
Step SBO706, the ID correspondence information holding unit B0114
notifies the conversion information determination unit B0113 of the
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ID correspondence information that corresponds to the inquiry ID in
the correspondence information table.
[0083]

Next, in Step SB0707, the conversion information
determination unit B0113 generates ID correspondence information
notification including the received ID correspondence information
and passes the generated ID correspondence information notification
to the communication unit B0112. Next, in Step $B0708, the
communication unit B0112 transmits the ID correspondence
information notification received from the conversion information
determination unit BO0O113, to the mobile terminal B0101 that
requested the ID correspondence information.

[0084]

On the other hand, in Step SB0702, when no matching
information is present (NO in SB0702), the process proceeds to Step
SB0709. In Step SB0709, the ID correspondence information
holding unit BO114 notifies the conversion information determination
unit BO113 that no correspondence information is present in the
correspondence information table. Next, in Step S$B0710, the
conversion information determination unit BO0113 generates
correspondence information unavailable notification indicating that
no correspondence information is present in the correspondence
information table, and passes the generated correspondence
information unavailable notification to the communication unit
BO112. Next, in Step SB0708, the communication unit B0112
transmits the correspondence information unavailable notification
received from the conversion information determination unit B0113,
to the mobile terminal BO101 that requested the ID correspondence
information.

[0085]

FIG. 10 is a flowchart of the process performed by the mobile
terminal B0101 when the mobile terminal B0O101 receives a short ID
from the visible light transmitter B0120.

[0086]
When the result in Step SB0504 in FIG. 6 is NO, the process
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proceeds to Step SBO801 in FIG. 10. In Step SB0801, the inquiry ID
generation unit B0104 makes an inquiry to the visible light ID
reception unit BO105 about whether the received visible light ID has
been obtained by the front camera B0106 or the back camera B0107.
Next, in Step SB0802, the visible light ID reception unit B0105
responds back to the inquiry ID generation unit B0104 whether the
visible light ID has been obtained by the front camera B0106 or the
back camera B0107.

{0087]

Next, in Step SB0O803, the inquiry ID generation unit B0104
requests the interpolation ID generation unit B0O110 to generate the
interpolation ID which is to be added to the visible light ID. Next, in
Step SB0804, the interpolation ID generation unit B0110 generates
the interpolation ID using the sensing data received from the sensing
unit BO103 or the user information held by the user information
holding unit BO151, and passes the generated interpolation ID to the
inquiry ID generation unit B0104.

[0088]

Next, in Step SB0O80Q5, the inquiry ID generation unit B0104
generates an inquiry ID which is a combination of the held area ID,
visible light ID, and interpolation ID.

[0089]

FIG. 11 is a flowchart of the process performed by the mobile
terminal B0101 to display information.
[0090]

The process proceeds from Step SB0708 in FIG. 8 to Step
SB0O901 in FIG. 11. In Step SB0901, the communication unit BO108
of the mobile terminal B0101 receives the ID correspondence
information notification including the ID correspondence information
from the ID correspondence information conversion server B0111 via
the public network BO0130. Next, in Step SB0902, the
communication unit BO108 of the mobile terminal B0101 passes the
received ID correspondence information to the inquiry ID generation
unit B0104.

[0091]
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Next, in Step SB0903, the inquiry ID generation unit B0104
notifies the display unit B0109 that the visible light ID has been
received, Next, in Step SB0904, the display unit B0109 displays
information related to the content of received notification.

[0092]

FIG. 12 is a flowchart of the process in which the interpolation
ID generation unit BO110 generates the interpolation ID based on a
user attribute. In this flowchart, the user information indicated in
FIG. 13 and a user attribute correspondence table indicated in FIG.
14 which shows correspondence between the interpolation ID and
the user attribute are used.

[0093]

FIG. 13 illustrates an example of the user information held by
the user information holding unit B0O151. This user information
includes an attribute name B1601, such as name and sex, which
represents the user attribute and an attribute value B1602 of a user
which corresponds to the attribute name B1601.

[0094]

FIG. 14 illustrates an example of the user attribute
correspondence table used by the interpolation ID generation unit
B0110 to select the interpolation ID based on the user attribute.
This user attribute correspondence table includes an interpolation 1D
B1701 and a user attribute B1702 associated with the interpolation
ID B1701.

[0095]

The interpolation ID generation unit B0110 checks whether or
not the user information indicated in a user attribute table illustrated
in FIG. 13 matches the condition indicated in the user attribute
B1702, and selects the interpolation ID B1701 associated with the
condition which the user information matches.

[0096]

For example, the wuser information illustrated in FIG. 13
indicates that a sex B1603 is male, a membership rank B1604 is
premium, and an age B1605 is 35 years old, with the result that the
interpolation ID “"1B1” in FIG. 14 is selected.
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[0097]

The following describes the process indicated in FIG. 11.
Firstly, in Step SB1002, the interpolation ID generation unit B0110
reads all user attributes held by the user information holding unit
BO151. Next, in Step SB1003, the interpolation ID generation unit
B0110 retrieves the user attribute correspondence table held therein
which shows correspondence between the interpolation ID and the
user attribute to select the interpolation ID. It is to be noted thatin
the case of not holding the user attribute correspondence table, the
interpolation ID generation unit BO110 may obtain the user attribute
correspondence table from an external server via a network,
[0098]

Next, in Step SB1004, the interpolation ID generation unit
B0110 determines the interpolation ID that corresponds to the user
attribute read from the user information holding unit BO151 and is
defined in the user attribute correspondence table. Next, in Step
SB1005, the interpolation ID generation unit B0110 checks whether
or not every user attribute read from the user information holding
unit B0151 has been checked for its correspondence with the
interpolation ID. When the checking has not been completed (NO in
SB1005), the process proceeds to Step SB1004. On the other hand,
when every user attribute has been checked for its correspondence
with the interpolation ID (YES in SB1005), the process proceeds to
Step SB1006.

[0099]

In Step SB1006, the interpolation ID generation unit B0110
determines, for example, the interpolation ID that corresponds to the
largest number of user attributes to be the interpolation ID suitable
for the user who is using the mobile terminal B0101, and passes the
interpolation ID to the inquiry ID generation unit B0104.

[0100]

The following describes the process in which the interpolation
ID generation unit B0110 identifies an installation location of the
visible light transmitter B0120 based on the sensing data and

reception camera information. FIG. 15 is a flowchart of this process.
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This flowchart assumes identification of a location of the visible light
transmitter BO120 under the situation illustrated in FIG. 17.
[0101]

Firstly, in Step SB1102, from the sensing data detected by an
accelerometer, a gyroscope, and a geomagnetic sensor and received
from the sensing unit BO103, the interpolation ID generation unit
B0110 estimates the tilt of the mobile terminal B0O101 in X, Y, and Z
axis directions measured at the time when the mobile terminal B0101
receives the visible light ID from the visible light transmitter B0120.
roto2]

Next, in Step SB1103, when receiving the visible light ID from
the inquiry ID generation unit B0104, the interpolation ID generation
unit BO110 obtains reception camera information indicating whether
the visible light ID has been received by the front camera B0106 or
the back camera B0107 of the mobile terminal BO101.

[0103]

Next, in Step SB1104, the interpolation ID generation unit
B0110 locates the visible light transmitter B0120 based on the tilt of
the mobile terminal B0O101 estimated in Step SB1102 and the
reception camera information obtained in Step SB1103.

[0104]

FIG. 16 is a flowchart of the process in which the interpolation
ID generation unit BO110 generates the interpolation ID based on the
installation location of the visible light transmitter B0120.

[0105]

The process proceeds from Step SB1104 in FIG. 15 to Step
SB1201in FIG. 16. In Step SB1201, the interpolation ID generation
unit BO110 retrieves a location correspondence table held therein
which shows correspondence between the interpolation ID and the
focation of the visible light transmitter B0120, in order to select the
interpolation ID that corresponds to the installation location of the
visible light transmitter B0120. 1Itis to be noted that in the case of
not holding the location correspondence table, the interpolation ID
generation unit B0O110 may obtain the location correspondence table
from an external server or the like via a network.
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[o106]

Next, in Step SB1202, the interpolation ID generation unit
B0O110 obtains, from the location correspondence table, the
interpolation ID that corresponds to the identified installation
location of the visible light transmitter 30120, and passes the
interpolation ID to the inquiry ID generation unit B0104.

[0107]

FIG. 17, FIG. 18A, FIG. 18B, and FIG. 19 illustrate, in detail,
the situations indicated in the flowcharts of FIG. 15 and FIG. 16 in
which the interpolation ID generation unit B0110 generates the
interpolation ID based on the installation location of the visible light
transmitter B0120.

[oio8]

FIG. 17 illustrates the visible light transmitters B0120 which
surround a user who is using the mobile terminal B0101.
[0109]

A visible light transmitter B1302 is a visible light transmitter
such as lighting on a ceiling; a visible light transmitter B1303 is a
visible light transmitter such as signage in front of the user; a visible
light transmitter B1304 is a visible light transmitter such as signage
behind the user; and a visible light transmitter B1305 is a visible light
transmitter such as lighting on a floor.

[0110]

The interpolation ID generation unit BO110 identifies whether
the received visible light ID originates from the visible light
transmitter B1302, B1303, B1304, or B1305, using an angle R of the
tilt of the mobile terminal B0101 and the reception camera
information indicating whether the camera that received the visible
light ID is the front camera B0106 or the back camera B0107.
[0111]

Furthermore, the mobile terminal B0101 selects, using a
housing orientation detected using the sensing unit B0103, a camera
that receives the visible light ID. FIG. 18A and FIG. 18B illustrate
examples of this operation.

[0112]
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The mobile terminal B0101 detects the housing orientation
from the sensing data generated by the sensing unit B0O103, selects
one of the front camera B0106 and the back camera B0107 based on
the housing orientation, and receives visible light B1401 with the
selected camera only. By doing so, inducement of a wrong operation
due to reflected light or the like cause can be reduced. In addition,
power consumption can be reduced.

[0113]

For example, as illustrated in FIG. 18A, the mobile terminal
B0O101 activates only the front camera B0106 when the tilt of the
mobile terminal B0O101 is 45 degrees or more. As illustrated in FIG.
18B, the mobile terminal B0101 activates only the back camera
BO107 when the tilt of the mobile terminal B0101 is less than 45
degrees. Itisto be noted thatthe angle indicated herein is an angle
formed by a tilt with the front surface (the display screen) facing
upward where the direction that is vertically upward is assumed to be
the reference as illustrated in FIG. 18A and FIG. 18B.

[0114]

FIG. 19 illustrates an example of the location correspondence
table used by the interpolation ID generation unit B0110 to select the
interpoclation ID based on a device location.

[0115]

The location correspondence table illustrated in FIG. 19
includes: an interpolation ID B1504; reception camera information
B1501 indicating a camera used to receive the visible light ID; angle
information B1502 indicating an angle R of the tilt of the mobile
terminal BO101; and location information B1503 indicating a location
of the visible light transmitter B0120 estimated based on the
reception camera information B1501 and the angle information
B1502. Furthermore, when the same visible light transmitter B0120
is designated in the location information B1503, the same
interpolation ID B1504 is assigned.

[0116]

As an example, information in the first row in FIG. 19 is

described. When the front camera B0106 is used to receive the
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visible light ID and the angle of the mobile terminal B0101 is in the
range of 315 degrees to 360 degrees or from zero degree to 45
degrees, the mobile terminal BO101 determines that the visible light
transmitter that transmitted the visible light ID is the visibie light
transmitter behind the user who is using the mobile terminal B0101
(the visible light transmitter B1304 in FIG. 17). Furthermore, the
mobile terminal B0O101 identifies the interpolation ID in this case as
“1C1.”
[0117]

The following describes a specific use case of this embodiment.
FIG. 20 illustrates a usage case of this embodiment.
[0118]

In FIG. 20, a user visits a store in (1) and takes out the mobile
terminal B0101 on a specific sales floor in the store (2), and
information received from the ID correspondence information
conversion server B0111 is displayed on a screen of the mobile
terminal BO101.

[0119]

FIG. 21 illustrates a configuration example of the inquiry ID
which the mobile terminal BO101 transmits to the ID correspondence
information conversion server BO111,

[0120]

The inquiry ID is an identification number for accessing
particular information via the WEB. Although this embodiment
describes the length of the bit string of the whole inquiry ID as 128
bits, the inquiry ID may have any bit length.

[0121]

The inquiry ID includes a 120-bit area ID B2101 provided from
the area ID information server B0141, and an 8-bit particular ID
B2102. The particular ID B2102 includes at least one of the visible
light ID received from the visible light transmitter B0120 and the
interpolation ID generated from the user information held by the
mobile terminal BO101. The area ID B2101 is a bit string used to
identify a store, an area, or the like. The particular ID B2102 is a bit

string used to identify a given location inside the store or area.
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(01221

It is to be noted that the internal configuration of the inquiry
ID may be other than the above configuration. For example, the bit
numbers of the area ID B2101 and the particular ID B2102 are not
limited to the above bit numbers., For example, the inquiry ID may
include a 110-bit area ID and a 18-bit particular ID.

[0123]

Furthermore, the sequence of the area ID B2101 and the
particular ID B2102 may be any sequence; the particular ID B2102
may be placed before the area ID B2101. Furthermore, it may be
that no area ID B2101 but only the 128-bit particular ID 2102 is
included in the inquiry ID. For example, the inquiry ID may include
the visible light ID and the interpolation ID only. Here, the
interpolation ID includes at least one of the ID that corresponds to
the orientation, etc., of the mobile terminal B0101 and the ID that
corresponds to the user attribute.

[0124]

FIG. 22 illustrates an example in which the mobile terminal
B0O101 generates the inquiry ID,

[0125]

In Example 1, the mobile terminal B0101 receives the whole
128-bit inquiry ID from the visible light transmitter BO120 not via the
area ID information server BO141.

[0126]

In Example 2, the mobile terminal BO101 receives the 120-bit
area ID B2101 from the area ID information server B0141 and
receives remaining 8-bit data from the visible light transmitter
B0120.

(01271

In Example 3, the mobile terminal B0101 receives the 120-bit
area ID from the area ID information server B0141, receives a 4-bit
visible light ID from the visible light transmitter B0120, and
generates remaining 4-bit data from the user attribute, etc., held by
the mobile terminal B0101.

[0128]
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FIG. 23 illustrates a detailed use case of Example 2 in FIG. 22.
[0129]

FIG. 23 illustrates, in (1), a process in the mobile terminal
BO101 which is performed when a user visits a store. The mobile
terminal BO101 identifies a store using the GPS or communication of
Wi-Fi, Bluetooth, sound, or the like, and requests the area ID
information server B0141 for the 120-bit area ID that corresponds to
the identified store.

[0130]

FIG. 23 illustrates, in (2), a process in the mobile terminal
B0O101 which is performed when the user takes out the mobile
terminal BO101 on a specific sales floor in the store. The mobile
terminal BO101 receives an 8-bit visible light ID from the visible light
transmitter B0120, then generates a 128-bit inquiry ID which is a
combination of the 120-bit area ID received in (1) and the received
8-bit visible light ID, and requests the ID correspondence
information conversion server B0111 for the information that
corresponds to the inquiry ID.

[0131]

In (3) of FIG. 23, the ID correspondence information
conversion server BO0111 distinguishes the information that
corresponds to the 128-bit inquiry ID received from the mobile
terminal B0101, and notifies the mobile terminal B0101 of the
distinguished information. The mobile terminal B0O101 displays, on
its screen, the information received from the ID correspondence
information conversion server B0111.

[0132]

FIG. 24 illustrates a detailed use case of Example 3 in FIG. 22,
[0133]

FIG. 24 illustrates, in (1), a process in the mobile terminal
B0O101 which is performed when a user visits a store. The mobile
terminal B0O101 identifies a store using the GPS or communication of
Wi-Fi, Bluetooth, sound, or the like, and requests the area ID
information server for the 120-bit area ID that corresponds to the
identified store.
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[0134]

FIG. 24 illustrates, in (2), a process in the mobile terminal
BO101 which is performed when the user takes out the mobile
terminal BO101 on a specific sales floor in the store. The mobile
terminal BO101 receives a 4-bit visible light ID from the visible light
transmitter B0120. Furthermore, the mobile terminal B0101
identifies a location of the visible light transmitter B0120 from an
orientation, etc., of the mobile terminal B0101, and generates a 4-bit
interpolation ID indicating the identified device location.

[0135]

Next, the mobile terminal B0101 generates a 128-bit inquiry
ID which is a combination of the 120-bit area ID received in (1), the
4-bit visible light ID received in (2), and the 4-bit interpolation ID,
and requests the ID correspondence information conversion server
B0O111 for the information that corresponds to the inquiry ID.
[0136]

In (3) of FIG. 24, the ID correspondence information
conversion server B0111 distinguishes the information that
corresponds to the 128-bit inquiry ID received from the mobile
terminal B0101, and notifies the mobile terminal B0101 of the
distinguished information. The mobile terminal B0101 displays, on
its screen, the information received from the ID correspondence
information conversion server B0111.

[0137]

It is to be noted that although the mobile terminal B0101
identifies, from the sensing data, an area in which the mobile
terminal B0O101 is currently present, and makes an inguiry to the
area ID information server B0141 for the area ID that corresponds to
the identified area in the above description, the mobile terminal
B0O101 may receive the area ID itself as the above store information,
for example, from a Wi-Fi access point or a Bluetooth communication
device.

[0138]
As above, the visible light communication system according to

this embodiment has the following features indicated in FIG. 25 to
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FIG. 27. As indicated in FIG. 25, a first ID obtaining unit (the area
detection unit BO102 and the inquiry ID generation unit B0104)
obtains an area ID (a first ID) identifying an area in which the
receiver (the mobile terminal B0O101) is present (SB3001). Itis to
be noted that the first ID obtaining unit may obtain the area ID from
an external server (the area ID information server B0141) and may
directly obtain the area ID from a Bluetooth communication device or
the like installed in the store, etc. For example, the first ID
obtaining unit obtains the area ID by referring to the area ID
information table illustrated in FIG. 4, for example, which shows the
correspondence between the area ID and the location information
obtained by the receiver and indicating a location of the receiver.
Furthermore, this location information is, for example, (1)
information indicating a location of the receiver identified by the GPS
installed on the receiver, (2) information indicating a wireless LAN
access point accessible by the receiver, or (3) information obtained
by the receiver and indicating the store in which the receiver is
present.

[0139]

Next, a second 1D obtaining unit (the visible light ID reception
unit BO105) obtains the visible light ID (a second ID) through the
visible light communication in the area identified in Step SB3001
(SB3002).

[0140]

At the end, an information obtaining unit (the inguiry ID
generation unit B0104) obtains information corresponding to the
inquiry ID (a third ID) which is a combination of the area ID (the first
ID) and the visible light ID (the second ID) (SB3003). For example,
the information obtaining unit generates the inquiry ID (the third ID)
which is a combination of the area ID (the first ID) and the visible
light ID (the second ID), and obtains information corresponding to
the inquiry ID from an external server (the ID correspondence
information conversion server BO111).

[0141]
Furthermore, as indicated in FIG. 26, the first ID obtaining
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unit (the interpolation ID generation unit B0110) obtains the
interpolation ID (the first ID) indicating an orientation of the receiver
(the mobile terminal B0O101) (SB3101). For example, the first ID
obtaining unit obtains the interpolation ID indicating an orientation
(tilt) of the receiver using information obtained by the sensor.
Specifically, the first ID obtaining unit obtains the interpolation ID by
referring to the location correspondence table illustrated in FIG. 19,
for example, which shows the correspondence between the tilt of the
receiver and the interpolation ID.

[0142]

Next, the second ID obtaining unit (the visible light ID
reception unit BO105) obtains the visible light ID (the second ID)
through the visible light communication (SB3102).

[0143]

At the end, the information obtaining unit (the inquiry ID
generation unit B0104) obtains information corresponding to the
inquiry ID (the third ID) which is a combination of the interpolation
ID (the first ID) and the visibie light ID (the second ID) (SB3003).
For example, the information obtaining unit generates the inquiry ID
(the third ID) which is a combination of the interpolation ID (the first
ID) and the visible light ID (the second ID), and obtains information
corresponding to the inquiry ID from an external server (the ID
correspondence information conversion server B0111).

[0144]

Here, the receiver may include the front camera B0106 and the
back camera B0107 (the first camera and the second camera).
Furthermore, the second ID obtaining unit may select one of the front
camera B0106 and the back camera B0107 according to an
orientation of the receiver and obtains the visible light ID using the
selected camera.

[0145]

Furthermore, as indicated in FIG. 27, the first ID obtaining
unit (the interpolation ID generation unit B0110) obtains the
interpolation ID (the first ID) indicating a user attribute of the
receiver (the mobile terminal B0O101) (SB3301). For example, the
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first ID obtaining unit obtains the interpolation ID by referring to the
user attribute correspondence table illustrated in FIG. 14 which
shows the correspondence between the user attribute and the
interpolation ID.

[0146]

Next, the second ID obtaining unit (the visible light ID
reception unit BO105) obtains the visible light ID (the second ID)
through the visible light communication (SB3202).

[0147]

At the end, the information obtaining unit (the inquiry ID
generation unit B0104) obtains information corresponding to the
inquiry ID (the third ID) which is a combination of the interpolation
ID (the first ID) and the visible light ID (the second ID) (SB3003).
For example, the information obtaining unit generates the inquiry ID
(the third ID) which is a combination of the interpolation ID (the first
ID) and the visible light ID (the second ID), and obtains information
corresponding to the inquiry ID from an external server (the ID
correspondence information conversion server B0111).

[0148]

It is to be noted that although these three operations are
described separately here, these operations may be combined. In
other words, the inquiry ID includes the visible light ID and at least
one of the area ID, the first interpolation ID indicating the orientation
of the receiver, and the second interpolation ID indicating the user
attribute.

[0149]

Furthermore, the present invention may be implemented as
the inquiry ID generated in the above method.
[0150]

Moreover, as indicated above in FIG. 25 to FIG. 27, the first ID
obtaining unit obtains the first ID in a method other than the visible
light communication, and the second ID obtaining unit obtains the
second ID through the visible light communication in this
embodiment. The information obtaining unit then obtains
information corresponding to the third ID which is a combination of
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the first ID and the second ID. Thus, in this embodiment, the ID
obtained in a method other than the visible light communication is
used in addition to the ID obtained through the visible light
communication so that the data amount of the ID obtained through
the visible light communication can be reduced or information
suitable for a user can be provided.

[0151]

It is to be noted that the visible light communication is a
communication method in which an imaging element (an image
sensor) included in the receiver captures a subject which emits
visible light corresponding to transmission information, and from an
image obtained by the capturing, the transmission information is
obtained. Furthermore, this transmission information indicates
(identifies) the subject, for example. Details of the visible light
communication method are described in Embodiment 2,

[0152]

(Embodiment 2)

This embodiment describes an example of the visible light
communication method which is used in the visible light
communication system in the above Embodiment 1.

[0153]

(Observation of luminance of light emitting unit)

An imaging method is proposed in which, when one image is to
be captured, the exposure starts and ends at different points in time
for each imaging element instead of exposure of all the imaging
elements at the same timing. FIG. 28 illustrates an example where
the imaging elements in one line are exposed at the same time, and
the exposure start time is shifted in the order from the closest line in
an imaging operation. Here, the imaging elements exposed at the
same time are referred to as an exposure line, and a line of pixels on
an image which corresponds to these imaging elements is referred to
as a bright line.

[0154]

When an image is captured with the imaging elements the

entire surfaces of which are illuminated with light from a flickering
- 35 -



10

15

20

25

30

35

light source, a bright line (a line of brightness or darkness of pixel
values) appears along an exposure line on the captured image as
illustrated in FIG. 29. By recognizing this bright line pattern, it is
possible to estimate a change in light source luminance at a speed
which exceeds the imaging frame rate. This allows communication
at a speed higher than or equal to the imaging frame rate by
transmitting a signal as the change in light source luminance. Inthe
case where the light source represents the signal with two kinds of
luminance values, the lower one of the luminance values is referred
to as LOW (LO), and the higher one of the luminance values is
referred to as HIGH (HI). It may be that LOW is a state in which the
light source emits no light or in which the light source emits light
weaker than in HIGH.

[0155]

By this method, information transmission is performed at the
speed higher than the imaging frame rate.
[0156]

In the case where the number of exposure lines whose
exposure times do not overlap each otheris 20 in one captured image
and the imaging frame rate is 30 fps, it is possible to recognize a
luminance change in a period of 1.67 millisecond. Inthe case where
the number of exposure lines whose exposure times do not overlap
each other is 1000, it is possible to recognize a luminance change in
a period of 1/30000 second (about 33 microseconds). Note thatthe
exposure time is set to less than 10 milliseconds, for example.
[0157]

FIG. 29 illustrates a situation where, after the exposure of one
exposure line ends, the exposure of the next exposure line starts.
roiss]

In this situation, when transmitting information based on
whether or not each exposure line receives at least a predetermined
amount of light, information transmission at a speed of fl bits per
second at the maximum can be realized where f is the number of
frames per second (frame rate) and | is the number of exposure lines
constituting one image.
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[0159]

Note that faster communication is possible in the case of
performing time-difference exposure not on a line basis but on a
pixel basis.

[0160]

In such a case, when transmitting information based on
whether or not each pixel receives at least a predetermined amount
of light, the transmission speed is flm bits per second at the
maximum, where m is the number of pixels per exposure line.
[0161]

If the exposure state of each exposure line caused by the light
emission of the light emitting unit is recognizable in a plurality of
levels as illustrated in FIG. 30, more information can be transmitted
by controlling the light emission time of the light emitting unit in a
shorter unit of time than the exposure time of each exposure line.
[0162]

In the case where the exposure state is recognizable in Elv
levels, information can be transmitted at a speed of flElv bits per
second at the maximum.

[0163]

Moreover, a fundamental period of transmission can be
recognized by causing the light emitting unit to emit light with a
timing slightly different from the timing of exposure of each exposure
line.

[0164]

FIG. 31 illustrates a situation where, before the exposure of
one exposure line ends, the exposure of the next exposure line starts.
Specifically, this configuration is that the exposure times of adjacent
exposure lines temporally partially overlap each other. With such a
configuration, (1) the number of samples within a predetermined
length of time can be set larger as compared to the case where it is
not until the end of the exposure time of one exposure line that the
exposure of the next exposure line starts. The increased number of
samples within the predetermined length of time makes it possible to

more appropriately detect a light signal generated by a light
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transmitter that is a subject. This means that the error rate in
detection of the light signal can be reduced. Furthermore, (2) the
exposure time of each exposure line can be set longer as compared to
the case where it is not until the end of the exposure time of one
exposure line that the exposure of the next exposure line starts, with
the result that even in the case where the subject is dark, a brighter
image can be obtained. In other words, the S/N ratio can be
improved. Here, the structure in which the exposure times of
adjacent exposure lines partially overlap each other does not need to
be applied to all exposure lines, and part of the exposure lines may
not have the structure of partially overlapping in exposure time.
With the configuration in which the exposure times of part of the
adjacent pairs of the exposure lines do not temporally partially
overlap each other, the generation of an intermediate color due to the
overlapped exposure times on the imaging screen can be reduced so
that a bright line can be detected more appropriately.

[0165]

In this situation, the exposure time is calculated from the
brightness of each exposure line, to recognize the light emission
state of the light emitting unit.

[0166]

Note that, in the case of determining the brightness of each
exposure line in a binary fashion of whether or not the luminance is
greater than or equal to a threshold, it is necessary for the light
emitting unit to continue the state of emitting no light for at least the
exposure time of each line, to enable the no light emission state to be
recognized.

[0167]

FIG, 32 illustrates the influence of the difference in exposure
time in the case where the exposure start time of each exposure line
is the same. In 7500a, the exposure end time of one exposure line
and the exposure start time of the next exposure line are the same.
In 7500b, the exposure time is longer than that in 7500a. The
structure in which the exposure times of adjacent exposure lines
partially overlap each other as in 7500‘b allows a longer exposure
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time to be used. That is, more light enters the imaging element, so
that a brighter image can be obtained. In addition, since the
imaging sensitivity for capturing an image of the same brightness
can be reduced, an image with less noise can be obtained.
Communication errors are prevented in this way.

[0168]

FIG. 33 illustrates the influence of the difference in exposure
start time of each exposure line in the case where the exposure time
is the same. In 7501a, the exposure end time of one exposure line
and the exposure start time of the next exposure line are the same.
In 7501b, the exposure of one exposure line ends after the exposure
of the next exposure line starts. The structure in which the
exposure times of adjacent exposure lines partially overlap each
other as in 7501b allows more lines to be exposed per unit time.
This increases the resolution, so that more information can be
obtained. Since the sample interval (i.e. the difference in exposure
start time) is shorter, the luminance change of the light source can be
estimated more accurately, contributing to a lower error rate.
Moreover, the luminance change of the light source in a shorter time
can be recognized. By exposure time overlap, light source blinking
shorter than the exposure time can be recognized using the
difference of the amount of exposure between adjacent exposure
lines.

[0169]

As described with reference to FIG. 32 and FIG. 33, in the
structure in which each exposure line is sequentially exposed so that
the exposure times of adjacent exposure lines partially overlap each
other, the communication speed can be dramatically improved by
using, for signal transmission, the bright line pattern generated by
setting the exposure time shorter than in the normal imaging mode.
Setting the exposure time in visible light communication to less than
or equal to 1/480 second enables an appropriate bright line pattern
to be generated. Here, it is necessary to set (exposure time) < 1/8
x f, where f is the frame frequency. Blanking during imaging is half
of one frame at the maximum. Thatis, the blanking time is less than
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or equal to half of the imaging time. The actual imaging time is
therefore 1/2f at the shortest. Besides, since 4-value information
needs to be received within the time of 1/2f, it is necessary to at least
set the exposure time to less than 1/(2f x 4). Given that the normal
frame rate is less than or equal to 60 frames per second, by setting
the exposure time to less than or equal to 1/480 second, an
appropriate bright line pattern is generated in the image data and
thus fast signal transmission is achieved.

[0170]

FIG. 34 illustrates the advantage of using a short exposure
time in the case where each exposure line does not overlap in
exposure time. In the case where the exposure time is long, even
when the light source changes in luminance in a binary fashion as in
7502a, an intermediate-color part tends to appear in the captured
image as in 7502e, making it difficult to recognize the luminance
change of the light source. By providing a predetermined
non-exposure vacant time (predetermined wait time) tp2 from when
the exposure of one exposure line ends to when the exposure of the
next exposure line starts as in 7502d, however, the luminance
change of the light source can be recognized more easily. Thatis, a
more appropriate bright line pattern can be detected as in 7502f.
The provision of the predetermined non-exposure vacant time is
possible by setting a shorter exposure time tg than the time
difference tp between the exposure start times of the exposure lines,
as in 7502d. In the case where the exposure times of adjacent
exposure lines partially overlap each other in the normal imaging
mode, the exposure time is shortened from the normal imaging mode
so as to provide the predetermined non-exposure vacant time. In
the case where the exposure end time of one exposure line and the
exposure start time of the next exposure line are the same in the
normal imaging mode, too, the exposure time is shortened so as to
provide the predetermined non-exposure time. Alternatively, the
predetermined non-exposure vacant time (predetermined wait time)
tpz from when the exposure of one exposure line ends to when the
exposure of the next exposure line starts may be provided by
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increasing the interval tp between the exposure start times of the
exposure lines, as in 7502g. This structure allows a longer exposure
time to be used, so that a brighter image can be captured. Moreover,
a reduction in noise contributes to higher error tolerance.
Meanwhile, this structure is disadvantageous in that the number of
samples is small as in 7502h, because fewer exposure lines can be
exposed in a predetermined time. Accordingly, it is desirable to use
these structures depending on circumstances. For example, the
estimation error of the luminance change of the light source can be
reduced by using the former structure in the case where the imaging
object is bright and using the latter structure in the case where the
imaging object is dark.

[0171]

Here, the structure in which the exposure times of adjacent
exposure lines partially overlap each other does not need to be
applied to all exposure lines, and part of the exposure lines may not
have the structure of partially overlapping in exposure time.
Moreover, the structure in which the predetermined non-exposure
vacant time (predetermined wait time) is provided from when the
exposure of one exposure line ends to when the exposure of the next
exposure line starts does not need to be applied to all exposure lines,
and part of the exposure lines may have the structure of partially
overlapping in exposure time. This makes it possible to take
advantage of each of the structures. Furthermore, the same
reading method or circuit may be used to read a signal in the normal
imaging mode in which imaging is performed at the normal frame
rate (30 fps, 60 fps) and the visible light communication mode in
which imaging is performed with the exposure time less than or equal
to 1/480 second for visible light communication. The use of the
same reading method or circuit to read a signal eliminates the need
to employ separate circuits for the normal imaging mode and the
visible light communication mode. The circuit size can be reduced in
this way.

[0172]
FIG. 35 illustrates the relation between the minimum change
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time ts of light source luminance, the exposure time tg, the time
difference tp between the exposure start times of the exposure lines,
and the captured image. In the case where tg + tp < ts, imaging is
always performed in a state where the light source does not change
from the start to end of the exposure of at least one exposure line.
As a result, an image with clear luminance is obtained as in 7503d,
from which the luminance change of the light source is easily
recognizable. In the case where 2t > t5, a bright line pattern
different from the luminance change of the light source might be
obtained, making it difficult to recognize the luminance change of the
light source from the captured image.

[0173]

FIG. 36 illustrates the relation between the transition time ty
of light source luminance and the time difference tp between the
exposure start times of the exposure lines. When tp is large as
compared with ty, fewer exposure lines are in the intermediate color,
which facilitates estimation of light source luminance. It is
desirable that tp > ty, because the number of exposure lines in the
intermediate color is two or less consecutively. Since tyis less than
or equal to 1 microsecond in the case where the light source is an LED
and about 5 microseconds in the case where the light source is an
organic EL device, setting tp to greater than or equal to 5
microseconds facilitates estimation of light source luminance.
[0174]

FIG. 37 illustrates the relation between the high frequency
noise tyr of light source luminance and the exposure time te. When
te is large as compared with tur, the captured image is less influenced
by high frequency noise, which facilitates estimation of light source
ijuminance. When tg is an integral multiple of tyr, there is no
influence of high frequency noise, and estimation of light socurce
luminance is easiest. For estimation of light source luminance, it is
desirable that te > tyr. High frequency noise is mainly caused by a
switching power supply circuit. Since tyr is less than or equal to 20
microseconds in many switching power supplies for lightings, setting
te to greater than or equal to 20 microseconds facilitates estimation
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of light source luminance.
[0175]

FIG. 38 is a graph representing the relation between the
exposure time te and the magnitude of high frequency noise when the
high frequency noise tyr of light source luminance is 20 microseconds.
Given that tyr varies depending on the light source, the graph
demonstrates that it is efficient to set tg to greater than or equal to
15 microseconds, greater than or equal to 35 microseconds, greater
than or equal to 54 microseconds, or greater than or equal to 74
microseconds, each of which is a value equal to the value when the
amount of noise is at the maximum. Though te is desirably larger in
terms of high frequency noise reduction, there is also the
above-mentioned property that, when tg is smaller, an
intermediate-color part is less likely to occur and estimation of light
source fuminance is easier. Therefore, tg may be set to greater than
or equal to 15 microseconds when the light source luminance change
period is 15 to 35 microseconds, to greater than or equal to 35
microseconds when the light source luminance change period is 35 to
54 microseconds, to greater than or equal to 54 microseconds when
the light source luminance change period is 54 to 74 microseconds,
and to greater than or equal to 74 microseconds when the light
source luminance change period is greater than or equal to 74
microseconds.

[0176]

FIG. 39 illustrates the relation between the exposure time tg
and the recognition success rate. Since the exposure time tg is
relative to the time during which the light source luminance is
constant, the horizontal axis represents the value (relative exposure
time) obtained by dividing the light source luminance change period
ts by the exposure time te. It can be understood from the graph that
the recognition success rate of approximately 100% can be attained
by setting the relative exposure time to less than or equal to 1.2.
For example, the exposure time may be set to less than or equal to
approximately 0.83 millisecond in the case where the transmission

signal is 1 kHz. Likewise, the recognition success rate greater than
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or equal to 95% can be attained by setting the relative exposure time
to less than orequal to 1.25, and the recognition success rate greater
than or equal to 80% can be attained by setting the relative exposure
time to less than or equal to 1.4, Moreover, since the recognition
success rate sharply decreases when the relative exposure time is
about 1.5 and becomes roughly 0% when the relative exposure time
is 1.6, it is necessary to set the relative exposure time not to exceed
1.5. After the recognition rate becomes 0% at 7507¢, it increases
again at 7507d, 7507e, and 7507f. Accordingly, for example to
capture a bright image with a longer exposure time, the exposure
time may be set so that the relative exposure time is 1.9 to 2.2, 2.4
to 2.6, or 2.8 to 3.0. Such an exposure time may be used, for
instance, as an intermediate mode in FIG. 40.

[0177]

Depending on imaging devices, there is a time (blanking)
during which no exposure is performed, as illustrated in FIG. 41.
[0178]

In the case where there is blanking, the luminance of the light
emitting unit during the time cannot be observed.

[0179]

A transmission loss caused by blanking can be prevented by
the light emitting unit repeatedly transmitting the same signal two or
more times or adding error correcting code.

[0180]

To prevent the same signal from being transmitted during
blanking every time, the light emitting unit transmits the signal in a
period that is relatively prime to the period of image capture or a
period that is shorter than the period of image capture.

[0181]

(Embodiment 3)

FIG. 42 illustrates a service provision system using the
reception method described in any of the foregoing embodiments.
[0182]

First, a company A ex8000 managing a server ex8002 is

requested to distribute information to a mobile terminal, by another
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company B or individual ex8001. For example, the distribution of
detailed advertisement information, coupon information, map
information, or the like to the mobile terminal that performs visible
light communication with a signage is requested. The company A
ex8000 managing the server manages information distributed to the
mobile terminal in association with arbitrary ID information. A
mobile terminal ex8003 obtains ID information from a subject
ex8004 by visible light communication, and transmits the obtained
ID information to the server ex8002. The server ex8002 transmits
the information corresponding to the ID information to the mobile
terminal, and counts the number of times the information
corresponding to the ID information is transmitted. The company A
ex8000 managing the server charges the fee corresponding to the
count, to the requesting company B or individual ex8001. For
example, a larger fee is charged when the count is larger.

[0183]

FIG. 43 is a flowchart illustrating service provision flow.
[0184]

In Step ex8000, the company A managing the server receives
the request for information distribution from another company B. In
Step ex8001, the information requested to be distributed is managed
in association with the specific ID information in the server managed
by the company A. In Step ex8002, the mobile terminal receives the
specific ID information from the subject by visibie light
communication, and transmits it to the server managed by the
company A. The visible light communication method has already
been described in detail in the other embodiments, and so its
description is omitted here. The server transmits the information
corresponding to the specific ID information received from the
mobile terminal, to the mobile terminal. In Step ex8003, the
number of times the information is distributed is counted in the
server. Lastly, in Step ex8004, the fee corresponding to the
information distribution count is charged to the company B. By such
charging according to the count, the appropriate fee corresponding
to the advertising effect of the information distribution can be
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charged to the company B.
[0185]

FIG. 44 is a flowchart illustrating service provision flow in
another example. The description of the same steps as those in FIG.
43 is omitted here.

[0186]

In Step exB8008, whether or not a predetermined time has
elapsed from the start of the information distribution is determined.
In the case of determining that the predetermined time has not
elapsed, no fee is charged to the company B in Step ex8011. 1In the
case of determining that the predetermined time has elapsed, the
number of times the information is distributed is counted in Step
ex8009. In Step ex8010, the fee corresponding to the information
distribution count is charged to the company B. Since the
information distribution is performed free of charge within the
predetermined time, the company B can receive the accounting
service after checking the advertising effect and the like.

[0187]

FIG. 45 is a flowchart illustrating service provision flow in
another example. The description of the same steps as those in FIG.
44 is omitted here.

[0188]

In Step ex8014, the number of times the information is
distributed is counted in the server. In the case of determining that
the predetermined time has not elapsed from the start of the
information distribution in Step ex8015, no fee is charged in Step
ex8016. In the case of determining that the predetermined time
has elapsed, on the other hand, whether or not the number of times
the information is distributed is greater than or equal to a
predetermined number is determined in Step ex8017. In the case
where the number of times the information is distributed is less than
the predetermined number, the count is reset, and the number of
times the information is distributed is counted again. In this case,
no fee is charged to the company B regarding the predetermined time
during which the number of times the information is distributed is
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less than the predetermined number. In the case where the countis
greater than or equal to the predetermined number in Step ex8017,
the count is reset and started again in Step ex8018. In Step ex8019,
the fee corresponding to the information distribution count is
charged to the company B. Thus, in the case where the count during
the free distribution time is small, the free distribution time is
provided again. This enables the company B to receive the
accounting service at an appropriate time. Moreover, in the case
where the count is small, the company A can analyze the information
and, for example when the information is out of season, suggest the
change of the information to the company B. In the case where the
free distribution time is provided again, the time may be shorter than
the predetermined time provided first. The shorter time than the
predetermined time provided first reduces the burden on the
company A, Further, the free distribution time may be provided
again after a fixed time period. For instance, if the information is
influenced by seasonality, the free distribution time is provided again
after the fixed time period until the new season begins.

[0189]

Note that the charge fee may be changed according to the
amount of data, regardless of the number of times the information is
distributed. Distribution of a predetermined amount of data or more
may be charged, while distribution is free of charge within the
predetermined amount of data. The charge fee may be increased
with the increase of the amount of data. Moreover, when managing
the information in association with the specific ID information, a
management fee may be charged. By charging the management fee,
it is possible to determine the fee upon requesting the information
distribution.

[0190]

Although the display apparatus, the receiver, and the visible
light communication system according to the embodiments in the
present invention have been described above, these embodiments do
not restrict the present invention.

[0191]
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Moreover, the respective processing units included in the
display apparatus, the receiver, or the visible light communication
system according to the above embodiments are each typically
implemented as an LSI which is an integrated circuit. These
processing units may be individually configured as single chips or
may be configured so that a part or all of the processing units are
included in a single chip.

[0192]

Furthermore, the method of circuit integration is not limited to
LSIs, and implementation through a dedicated circuit or a
genera-purpose processor is also possible. A Field Programmable
Gate Array (FPGA) which allows programming after LSI
manufacturing or a reconfigurable processor which allows
reconfiguration of the connections and settings of the circuit cells
inside the LSI may also be used.

[0193]

Furthermore, each of the structura! elements in each of the
above-described embodiments may be configured in the form of an
exclusive hardware product, or may be realized by executing a
software program suitable for the structural element. Each of the
structural elements may be realized by means of a program
executing unit, such as a CPU or a processor, reading and executing
the software program recorded in a recording medium such as a hard
disk or a semiconductor memory.

[0194]

Moreover, the present invention may be implemented as the
above program, or may be implemented as a non-transitory
computer-readable recording medium on which the above program
has been recorded. Furthermore, it goes without saying that the
program can be distributed via a transmission medium such as the
Internet.

[0195]

Moreover, all numerical figures used in the forgoing
description are exemplified for describing the present invention in
specific terms, and thus the present invention is not limited to the
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exemplified numerical figures. Furthermore, the logic levels
represented as HIGH and LOW or switching states represented as ON
and OFF are exemplified for describing the present invention in
specific terms; a different combination of the exemplified local levels
or switching states can lead to the same or like result.

[0196]

Furthermore, the separation of the functional blocks in the
block diagrams is merely an example, and plural functional blocks
may be implemented as a single functional block, a single functional
block may be separated into plural functional blocks, or part of
functions of a functional block may be transferred to another
functional block. In addition, the functions of functional blocks
having similar functions may be processed, in parallel or by
time-division, by a single hardware or software product.

[0197]

Moreover, the sequence in which the steps included in the
visible light communication signal display method are executed is
given as an example to describe the present invention in specific
terms, and thus other sequences than the above are also possible.
Furthermore, part of the steps may be executed simultaneously (in
parallel) with another step.

[0198]

Although the exemplary embodiments are described above,
the Claims in this application are not limited to these embodiments.
Those skilled in the art would readily appreciate that, without
departing from the novel teachings and advantages of the subject
matter recited in the appended Claims, various modifications may be
made in the above-described embodiments and other embodiments
may be obtained by arbitrarily combining structural elements in the
above-described embodiments. Therefore, such modification
exampies and other embodiments are also included in the present
invention.

[Industrial Applicability]
[0199]
The visible light communication signal display method and the
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display apparatus according to the present invention enable safe and
active acquisition of information other than images and are,
therefore, usable in various applications such as the transfer of
image-attached information and information transmission in various
scenes in a sense that such active properties allow necessary
information to be safely obtained as much as needed from signage,
information terminals, and information display devices outside, let
alone devices such as televisions, personal computers, and tablets in
homes.
[Reference Signs List]
[0200]

B0101 mobile terminal

B0102 area detection unit

B0103 sensing unit

B0104 inquiry ID generation unit

BO105 visible light ID reception unit

B0106 front camera

BO107 back camera

BO108 communication unit

B0O109 display unit

B0110 interpolation ID generation unit

BO111 ID correspondence information conversion server

B011Z2 communication unit

BO113 conversion information determination unit

B0114 1ID correspondence information holding unit

B0120, B1302, B1303, B1304, B1305 visible light
transmitter

B0O130 public network

B0141 area ID information server

B0142 communication unit

B0143 are information determination unit

B0144 area ID information holding unit

B0O151 wuser information holding unit

B1401 visible light

B1501 reception camera information
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B1502
B1503

angle information
location information

B1504, B1701, interpolation ID

B1601
B1602
B1603
B1604
B1605
B1702
B1801
B1802

attribute name

attribute value

sex

member ship rank

age

user attribute

inquiry ID

ID correspondence information

B1901, B2101 area ID

B1902
B1903
B1904
B2102

GPS information

wireless LLAN access point identifier
store information

particufar ID
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Claims:

1. A visible light communication method, comprising:

obtaining location information, by a receiver, indicating a location of the receiver;

obtaining a first ID, by the receiver, identifying an area in which a receiver is
present by referring to a table in a first server showing correspondence between the first
ID and the location information;

obtaining a second ID, by the receiver, through visible light communication with a
light source in the identified area by the first {D;

generating a third 1D, by the receiver, by combining the first ID and the second
ID; and

obtaining, by the receiver, information from a second server using the third ID.

2. The visible light communication method according to claim 1,
wherain in the obtaining of a first ID, the first ID is obtained by referring to a table
showing correspondence between the first ID and location information obtained by the

receiver and indicating a location of the receiver.

3. The visible light communication method according to claim 2,
wherein the location information is information indicating the location of the

7~ e~

receiver identified by a Global Positioning System (GPS) instalied on the receiver.

4, The visible light communication method according to claim 2,
wherein the location information is information indicating a wireless LAN access
point accessible by the receiver.

5. The visible light communication method according to claim 2,

wherein the location information is information obtained by the receiver and
indicating a store in which the receiver is present.
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6. A visible light communication method, comprising:

obtaining a first ID, from a sensor included in a receiver, indicating a physical
orientation of the receiver;

obtaining a second ID by the receiver through visible light communication with a
light source;

generating a third 1D, by the receiver, by combining the first ID and the second
ID; and

obtaining, by the receiver, information from & server using the third 1D.

7. The visible light communication method according to claim 6,

wherein the receiver includes a first camera and a second camera, and

in the obtaining of a second 1D, one of the first camera and the second camera is
selacted according to the orientation of the receiver and used to obtain the second 1D,

8. The visible light communication method according to claim 6,
whersin in the obtaining of a first ID, the first 1D that indicates a tilt of the receiver
is obtained.

9. The visible fight communication method according to claim §,
wherein in the obtaining of a first ID, the first 1D is obtained by referring to a tabie
showing correspondence between the tilt of the receiver and the first ID.

10. A visible light communication method, comprising:

obtaining a first ID indicating a user attribute previously stored in a receiver;

obtaining a second D by the receiver through visible light communication with a
light source;

generating a third ID, by the receiver, by combining the first ID and the second
iD; and

obtaining, by the receiver, information from a server using the third 1D.
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11.  The visible light communication method according to claim 1, further comprising:

performing processing of receiving a request {o distribute information from a
requester;

distributing, as the information corresponding fo the third 1D, the information
subject to the request from the requester; and

performing information processing for charging the requester according 1o the
distribution of the information.

12.  An identification signal which is generated by the visible light communication
method according to claim 1 and comprises the first D and the second 1D,

13. A receiver which receives a signal through visible light communication, the
receiver comprising:

a location information obtainer configured to obtain location information indicating
a location of the receiver;

a first 1D obtainer configured to obtain a first 1D identifying an area in which the
receiver is present by referring to a {able in a first server showing correspondence
between the first ID and the location information;

a second D obtainer configured to oblain a second 1D through the visibie light
communication in the identified area;

a third iD generator configured to gsnerate a third 1D by combining the first 1D
and the second I; and

an information obtainer configured to obtain information from a second server
using the third 1D.

14. A non-transitory computer-readable recording medium having recorded thereon a
program for causing a computer o exscute the visible light communication meathod
according to claim 1.

15.  The visibie light communication method according to claim 1,

wherein the first |D includes a plurality of first bytes,
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bytes.

17.

the second ID includes a plurality of second bytes, and

the third ID inciudes at least the plurality of first bytes and the plurality of second

The visible light communication method according to claim 1,

whearein the first server and the second server are substantially identical.

The visible light communication method according fo claim 1,

wharein the first server is different from the second server.



