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FIG. 7

2200.1a
Transmission signal Modulated signal
0 01
1 10
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FIG. 8

/ﬂ,2200.2a
Transmission signal Modulated signal
00 (0) 0111
01 (1) 1011
10 (2) 1101
11 (3) 1110
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FIG. 9

/ﬂ/2200.3a
Transmission signal Modulated signal
000 (0) 01111111
001 (1) 10111111
010 (2) 11011111
011 (3) 11101111
100 (4) 11110111
101 (5) 11111011
110 (6) 11111101
111 (7) 11111110
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FIG. 10

2200.4a
Transmission signal Modulated signal
00 (0) 1000
01 (1) 0100
10 (2) 0010
11 (3) 0001
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FIG. 22

2204a

|

Column in which light emitting
unit is captured most

V24 Pixel detecting light emission
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FIG. 23

Midpoint of captured part of light
emitting unit in exposure line

2205a

NN
N\ /

V2177
ol

Y%

/

Line approximating midpoints

777} Pixel detecting light emission
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FIG. 32

2304a 2304b 2304c

Ny Wi %
< > < > < >
PTA PTA PTA

Light Light Light
emitting unit emitting unit emitting unit
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FIG. 33

2305a
Vi
< >
£A
Light
emitting unit
2305b 2305c 2305d
N N .o
< > < > < >
£ £ £A
Light Light Light
emitting unit emitting unit emitting unit
2305e
A/-/
a4
< %
£

Light
emitting unit
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FIG. 34

2306a

Light emitting
unit
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FIG. 35

Diffusion plate

A 2307a
o
PVQ
Light
emitting unit

Diffusion plate

VA4/2’307b VACZ”’Z?)OR VAd 2307d
<]Ol> < > <]
PVQ PVQ PVQ

Light Light Light

emitting unit emitting unit emitting unit
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FIG. 38

/2311a
Light
Light emission
emitting —
unit
Material
of low
reflectance
/ﬁ,2311b /#,2311c
Shade
Light Light
Light emission Light emission
emitting| —> emitting —>
unit unit
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FIG. 41

2600a

(Tra nsmission ’
device
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FIG. 42

2601a

G Transmission 5
device :

Move
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FIG. 43

2603a

(Tra nsmission ’
device

2603d

2603c

Server
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FIG. 44

2604a

2604b

G Transm'issions G Transmission’
device : ' device =~

2604c
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Point reception device
in various directions
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FIG. 46

2606a 2606b

G Transmjssion’ ( Transm'issionﬁ
device : device :

A ]

Move
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FIG. 47

2607a

Transmission

_ | 2607c¢
device

Position
setting point

North latitude:
aa. aaaaaaaaaaa degrees
East longitude:
bb. bbbbbbbbbbb degrees
Altitude: cc. cccecececece meters
Level: 5th floor

J

O,
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FIG. 51

2800a

<A plurality of imaging \ N

i i i ice?
devices in reception dewce./ | /__/2800b
Y Select imaging device to be used
- |
Yo
|_2800c

Set exposure time (= shutter speed), which
is desirably shorter

¢ 2800d

Set exposure gain

¢ 2800e
Capture image

Determine, for each exposure line, part having at least /2800f
predetermined number of consecutive pixels whose luminance
exceeds predetermined threshold, and calculate center position of part

¥

2800g
Calculate linear or quadratic approximate line connecting center positions r/

, : : Y — : —— 2800h
Set luminance of pixel on approximate line in each exposure line, as signal
value of exposure line

_ _ ‘l’ B o — 2800i
Calculate assigned time per exposure line from imaging information including
imaging frame rate, resolution, blanking time, and the like

v

Determine that exposure line following last exposure line of one frame is
first exposure line of next frame in the case where blanking time is less
than or eciual to predetermined time, and determine that unobservable
exposure lines as many as number obtained by dividing blanking time by
assigned time per exposure line are present between last exposure line of
one frame and first exposure line of next frame in the case where blanking
time is greater than predetermined time

| 2800j

Y 2800k
Read reference position pattern and address pattern from decoded information

* 2800m
Detect pattern indicating reference position of signal from signal value —
of each exposure line

A 2800n
Calculate data unit and address unit based on detected reference position r/

* 2800p

Obtain transmission signal

end
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FIG. 52

Y

Set position recognized as current position of reception device or
current position probability map, as self-position prior information

v

Point imaging unit of reception device to light emitting
unit of transmission device

¥

| _2801a

| 2801b

Calculate pointing direction and elevation angle of imaging device,
from sensor values of accelerometer, gyroscope, and magnetic sensor

,-2801c

v

_2801d

Capture image of light emission pattern and obtain transmission signal

Y
Calculate distance between imaging device and light emitting unit,
from information of size and shape of Iight emitting unit included in
transmission signal, size of captured light emitting unit, and imaging
magnification factor of imaging device

Y
Calculate relative angle between direction from imaging unit to

Ii?ht emitting unit and normal line of imagin? plane, from position
of light emitting unit in captured image and lens characteristics

| _2801e

| 2801f

Calculate relative position relation between imaging device and light
emitting unit, from hitherto calculated values

v

Calculate position of reception device from position of light emitting
unit included in transmission signal and relative position relation
between imaging device and light emitting unit. Note that, when a
plurality of transmission devices can be observed, position of reception
device can be calculated with high accuracy by calculating coordinates
of imaging device from signal included in each transmission device.
When a plurality of transmission devices can be observed,

2801h
|

triangulation is applicable.

UFdate current position or current position probability map |2
of reception device, from seIf-Position prior information and
calculation result of position of reception device

. ‘; . 2801j
Move imaging device

Calculate moving direction and distance from sensor values
of accelerometer, gyroscope, and magnetic sensor

Calculate moving direction and distance from captured image
and orientation of imaging device

801i
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FIG. 53

( start )

Capture image of light emission pattern of transmission
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be synchronously analyzed using recorded time
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Y __2802d
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end
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FIG. 54
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appearance of specific pattern
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convert transmission signal to light emission pattern
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emission pattern, where light emission may be started
after predetermined period from recorded time

Y
end

62/536



FIG. 55
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R—— : _2804d
Read transmission signal from storage unit and
convert transmission signal to light emission pattern
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Cause light emitting unit to emit light according to light |~

emission pattern, where light emission may be started
after predetermined period from recorded time

Y
end
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FIG. 99
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FIG. 100
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FIG. 122
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FI1G. 128

Example of communication mark
S1001a

User purchases home electric

appliance and connects to

power supply for first time,

be in energized state

thereby causing appliance to *This mark shows position for
NFC communication (touch)

NFC iti |
\L _~51001b gglgt'%'g Color
Yes /Initial setting information I R P e
\has been written? 9 written| written

L]
\L No __S100ic |&

Mark blinks at blink speed o~ |Written|Written| Blue
(e.g., 1 to 2/5) which user 9
can easily recognize ©
n

l( S1001d

Here, device information of home
electric appliance is obtained by user

bringing smartphone to touch the N
mark via NFC communication 0
¢ Yes /5100 le

Smartphone receives device information to
server of cloud computing system, and registers
information at cloud computing system

J( _ S1001f

Simplified ID associated with account of user of
smartphone is received from cloud computing
system and transmitted to the home electric

appliance I

J((

Yes s S1001
\I: there registration via NFCy
_— 51001] ¢No

S1001h

ﬁgﬂ#ﬂ,?& <30 seconds have e]apsed?\/(

g

No

v

S1001k \IrYeS

Stop blinking

information (model number of

Y
C

v

D

device, whether registration
processing has been performed
via NFC, ID unique to device)
by blinking light

\
B
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FIG. 129

B

J/ _S1002a

User activates application for obtaining
light blink information of smartphone

i _~S1002b

Image obtaining portion obtains blinks of light
Blinking area determination unit determines
blinking area from time series change of image

Y _—~51002c

Blink information obtaining unit determines
blink pattern of blinking area, and waits for
detection of preamble

Y $1002d

If preamble is successfully detected, information
on the blinking area is obtained

Y S1002e

If information on device ID is successfully obtained,
also in reception continuing state, information is
transmitted to server of cloud computing system, and
information interpolation unit performs interpolation
while comparing information acquired from cloud
computing system to information obtained by blink
information obtaining unit

Y S1002f

When all information including information as result

of interpolation is obtained, smartphone or user is notified
At this time, GUI and related site acquired from cloud
computing system are displayed, thereby allowing C
notification to include more information and be readily
understood

A
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FlG. 130

D

v S1003a

Information transmission mode is started
when home electric appliance creates
megsage ifndcijcating failure, usage count
to be notified to user, room temperature ;
and others ' | Example of data to be transmitted

¢ /51003b Mode Information
Mark is caused to blink per 1 to 2 seconds _ Device information
Simultaneously, LED also starts c N Light|for notification code
transmitting information %U m% F
¢ EL €3] c User operation
S1003c L9 -§% information
No /' Communication via NFC> E 2 g8
has been started? @ Internal sensor
Yes <1003d information
G Y el

Blinking LED is stopped

* When mark and LED blink simultaneously,
error in obtaining information by camera of

Y S1003e  smartphone can be reduced by causing mark
h to emit light during intervals of successive
Smartphone accesses server information transmissions by LED

of cloud computing system

and displays related information LED Marker LED Marker

[ | I 1] N

A
H \ -
)VI _—S1003f Information transmission for one time

In case of failure which needs to be
handled at actual location, serviceman
who gives support is looked for by
server

Information on home electric appliance,
setting position, and location are utilized

J, $1003g

Serviceman sets mode of home electric
appliance to support mode by pressing
buttons thereof in predetermined order

J( __51003h

When blinks of marker for LED of home
electric appliance other than appliance
of interest can be seen from
smartphone, some of or all such LEDs
observed simultaneously blink so as to
interpolate information

\

E
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FIG. 131

E
l S1004a
Serviceman presses setting button of Note that processing regarding

his/her receiving terminal if performance | light blinking portion does not
thereof allows detection of blinking at depend on whether NFC
high speed (e.g., 1000 times/s) function is provided

v S1004b

LED of home electric appliance blinks in
high speed mode

F
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FIG. 132

G

¢ __S1005a

Blinking is continued

Y

__S1005b

User obtains LED blink
information, using
smartphone

Y

__S1005c¢

User activates application for obtaining
light blinking information of smartphone

Y

__51005d

Blinking area determina

Image obtaining portion obtains blinking of light

blinking area, from time series change in image

tion unit determines

\

/

_S1005e

blink pattern of blinki

Blink information obtaining unit determines

detection of preamble

ng area, and waits for

Y

S1005f

If preamble is successfully detected,
information on the blinking area is obtained

\

/ S1005g

If information on device ID is successfully obtained, also in
reception continuing state, information is transmitted to server
of cloud computing system, and information interpolation unit
performs interpolation while comparing information acquired
from cloud computing system with information obtained by

blink information obtaining unit

\

/

__51005h

When all information including

interpolation is obtained, smartphone or user is notified (at
this time, GUI and related site acquired from cloud computing
system are displayed, thereby allowing notification to include
more information and be readily understood

information as result of

V

H
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FIG. 134

( Start )B

y 2002a

Approach of visible light receiving
terminal is perceived by "proximity |

sensor”, "illuminance sensor", and
"human sensing sensor"

Y _2002b Vv -2002d

Visible light communication is If approach is not perceived,
started by perception as trigger level of notification indicating

that visible light
communication is possible is
increased by "I:Jrié]htening",
"increasing sound volume",

Y 2002c

"moving icon", and others
after certain period of time
elapses

User obtains device information using
visible light receiving terminal

7 2002e

Another certain period
of time elapses

\ v _2002f v 20029 l 2002h l2992|

End It is perceived, by | | Visible light It is perceived| | After certain
"sensitivity receiving terminal | |that visible time period

D sensor" and notifies, by "NFC light receiving | | elapses, light
"cooperation with | [ communication terminal has emission for
light control and "NwW moved away, | |device
device, " that light| | Communication®, and light information is
of room is that device emission for stopped
Isw[i..tched off, a Pd Ijnggrqmaetrlger-]ivhea ds det:_vice
ight emission for . information is
device information| | @nd obtained stopped
is stopped

End E
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FIG. 135

Server
(Cloud computing system)

Processing by visible
light transmission device
(Home electric appliance)

Processing by visible light
receiving device
(Smartphone)

D

2003a

Obtain, using GPS,
position information
of smartphone which
has received device
information

Y 2003b

Collect user information
Jin terminal if
smartphone has user
information

1
2003c

Collect user information
from device in vicinity
via NW if smartphone [«
does not have user
information

Y __2003d

Transmit device
information, user
information, and
position information to
cloud server

User information =
User name,
telephone number,
e-mail address,
and address

1
L
]

2003e

Collect information
necessary for initial

~| settings and activation
~1 information, using
device information and
position information

Y

¥

e T R e

TanaEdeucs mg 20030 [SPEEEN_ o
information and setting authentication Collect cooperation
information to device method. and ~. | information necessary
whose user has been available service 1 for setting cooperation
registered via NW to with device whose user
make cooperation setting has been registered
with device in vicinity |
|
Y 2003h
Make user setting using
device information and
user information
2003k 2003j \l/ 2003i
mfiﬁe ?rﬁ;g:ﬁsseet!gitl!lng Transmit initial setting Transmit initial setting
inforgmation activgtion information activation information, activity
' information, and cooperation [<«—=— information, and

information, and
cooperation setting
information

Y
End F

setting information to home

cooperation setting
electric appliance via NFC

information to smartphone
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FIG. 136

Server

Processing by visible light
(Cloud computing system)

receiving device
(Smartphone, receiving
terminal for exclusive use)

Processing by visible
light transmission device
(Home electric appliance)

( start )c

)
i
)
)
)
" History information =
)
)
I,

Operation log
Y —~2004a ,,1and user operation y
Record history /4 Llog

’

information generated |,
during normal
operation of device
into local storage
medium

Error information =
Error code and
1| details of error V

u 2004d
Y ~2004b r Identify whether terminal
#.ﬁg?ﬁaggﬁr ," ~.| ordinary smartphone or

~|a receiving terminal

; . .
simultaneously with A exclusively used by

failure occurrence, and

notify, using LED serviceman
abnormal Iiﬁht o [
emission, that visible
light communication ¢ 2004e
is possible Obtain error information
in case of smartphone
Y —2004c
Change mode to high-
speed LED light End G

emission mode by
serviceman executing
special command,
thereby starting high-
speed visible light
communication

2004f

Obtain, by receiving
terminal for exclusive

1
:
1
1
1
1
1
1
1
1
1
1
1
:
which has approached is "
1
:
1
1
1
1
1
1
1
1
1
1
:
:
1
1

and history information
in case of serviceman

2004h

use, error information €
1
1
1
1
1
1
1

1 2004g

Transmit device information, error information, and
history information to cloud computing system, and
obtain repair method

Cancel high-speed LED
light emission mode
by serviceman
executing special

command T ]
VI 2004i
V Obtain product information on products related and
H similar to product in device information, selling;Jrices
End at nearby stores, and new product information from

cloud server

v ! 2004;

Obtain user information via visible light communication
between user’'s smartphone and terminal exclusively
used by serviceman, and make order for product to
nearby store via cloud server

\
End

I
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Processing by visible
light transmission device
(Cleaner/Cleaning robot)

( Start )C

FIG. 137

Processing by visible light
receiving device

1
(Smartphone, lighting device) E

Server
(Local server, cloud
computing system)

Cleaning information = Information obtained by associating:
dirt level; cleaning level and position information; and date
and time information (dirt level may be level evaluation
value, and combined with dirt type. Cleaning level may be
level indicating how much dirt is left after cleaning.

)

]

i

]

1

)

]

)

)

]

)

]

)

Y —2005a }1Position information may be represented by longitude,
Record cleaning A latitude, and altitude, and coordinates relative to charging
information of device |,/ : place)
performing normal ' Recording date |Coordinates|Dirt level| Cleaning
operation ! and time (X, Y, 2) level
2005b | 2012/5/21T 1,0,0 Dust 8, |Dust 2,
Y < ; 13:00:01.000 Hair 4. |Hair 3

Create dirt information|
in combination with ' 2012/5/21T 1,3,0 Dust 7, |Dust 3,
room arrangement ' 13:00:02.000 Hair 6 Hair 6
information, and ' Tick 2
encrypt and compress ' e
information ' .

) 1

Y —2005c Y —~2005d \l/ _—~2005e
Transmit dirt information o

Record dirt to lighting device by Transmit dirt
information in local visible light information

storage medium,
which is triggered by
compression of dirt
information

communication, which is
triggered by temporary
stop of cleaning
(stoppage of suction
processing)

to domestic local server
and cloud server via
NW, which is triggered
by compression of dirt
information

Dirt information =
Information representing
coordinates of cleaning
information in user
recognizable manner
(which may be map
obtained by
superimposing

dirt level on room

layout or list)

Bl
52

Y _2005f

Transmit device
information, storage
location, and decoding
key to smartphone by
visible light
communication, which is
triggered by transmission
and recording of dirt
information

Y _2005g

Obtain dirt information
via NW and NFC, and
decode information

End J
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FIG. 139

Orderer mobile Intercom Intercom Deliverer
terminal indoor unit 3%Etcj°°r mobile terminal
( start ) ( start ) ( start )
' 3002a Yy —3002e Yy —~3002h 3002i
Reserve Bizza delivery Wait for LED | |Wait for LED .
using web browser or blink request | |blink instruction > Wait for order
application of from another | |from intercom notification
smartphone terminal indoor unit
A 3002j
Order
B No Hotifti]cation_
as been given
¢ /3002[3 from delivery
Wait for order order server?
> number to be Yes
transmitted
_—~3002c
Terminal has been 3002k
NO/ brought to touch order o
number transmission Receive information
destination device? on order number,
delivery address,
¢Yes /3002d and others
Transmit order number by
touching intercom indoor unit
via NFC (if intercom and
smartphone are in same
network, method for
transmitting number via
network may also be used)
Y /3002f Y /3002n
Receive order number gvc%}\t;;tgtc}l t%a?;%% ri‘lsize
from smartphone LED light emission
instruction for order
number received by
Y /3002[_] user and LED light
— - - emission from another
Give instruction to blink device
LED of intercom outdoor
unit according to
received order number
Y
C G E
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FIG. 140

Delivery order server Orderer mobile
terminal

( Start ) A

y ~3003a l _~3003e
> Wait for order number Select what to order from
menu presented by delivery
\ 3003b order server

No < Delivery order has
been received? ] 3003f

Y >| Set and transmit order
J( es _3003c to delivery server

Issue order number to [Input and transmit]

i i address if delivery
received delivery order destination is not

set
v __3003d 4

i ) } No Order number has been 3003g
Notify deliverer that delivery received?
order has been received :
yres _~-3003h

Display received order number,
End and prompt user to touch
intercom indoor unit

V

B
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FIG. 141

Orderer mobile
terminal

> E

l —3004a

Activate camera in
No / order to recognize
LED of intercom
outdoor unit at
delivery destination

Yes
i /3004b

Identify blinks of LED of
intercom outdoor unit

at delivery destination
using camera of
deliverer mobile terminal

\ 3004c

Recognizes light emission
of LED of intercom
>outdoor unit, and check
light emission against
order number

Yes 3004e Y ~3004d
. Check whether
Blinks of another No / blinks of LED of
LED can be seen intercom outdoor
by camera? unit correspond to

order number

No Yes
v

End F
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FIG. 142

Intercom
outdoor
unit

No

> E

l —3005a

LED blink instruction
has been given from
intercom indoor unit?

Yes
V /3005b

Blink LED in accordance
with LED blink instruction
from intercom indoor unit

\J
H

I

l __3005c

Notify intercom indoor unit
of blinks of LED recognized
using camera of intercom
outdoor unit

l

]

Intercom
indoor unit

C

l 3005d

Give instruction to
intercom outdoor unit
to blink LED according
to order number

l _—~3005e

Wait until camera of
intercom outdoor unit
recognizes blinks of LED
of deliverer mobile
terminal

Y

y 3005f

No Intercom outdoor
unit has notified that
blinks of LED are
recognized?

Yes

_3005g

Check blinks of LED of
intercom outdoor unit
against order number

—3005i l ~_3005h

unit to stop
blinking LED

to order number?

Give instruction to ; ;
h No / Blinks of LED of intercom
intercom outdoor (—< outdoor unit correspond

End

lYes

K
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FIG. 143

Deliverer mobile

Intercom outdoor unit

terminal
F > H
i /30063 l 3006f
T Blinks of LED of deliverer
gg?gtrcﬂ'ﬁnkiggoﬁgg NO /' mobile terminal have been

number held by
deliverer mobile terminal

recognized using camera of
intercom outdoor unit?

lYes
v /3006b

Put LED blinking portion

>|in range from intercom

No

outdoor unit where
camera can capture image

I

Y /3006(:

Blinks of LED of intercom

outdoor unit indicate that blinks

of LED of deliverer mobile
terminal shot by camera of
intercom outdoor unit
correspond to order number
held by intercom indoor unit

Yes

Y //30068

Whether blinks correspond
to order number is
displayed on deliverer
mobile terminal
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FIG. 144

Intercom outdoor unit

K

No

l ~3007a

Intercom indoor unit

]

l 3007c

Notification has been given
regarding whether blinks
of LED notified from
intercom indoor unit

correspond to order number?

Yes

Y
Blink LED to show
whether blinks

correspond
to order number

End

154/536

Notify orderer by display
of intercom indoor unit
showing that deliverer
has arrived, with ring
tone output

—~3007b

\ 3007d

Give, to intercom outdoor
unit, instruction to stop
blinking LED and
instruction to blink LED
to show that blinks
correspond to order
number

End



FIG. 145

Register user and mobile phone in use to server

Mobile phone

( start )

v /4001b
Activate application by user

Server

Receive and P > Make inquiry as to information
respond on this user and mobile phone to server

Y 4001d

User information and
information on mobile phone Y
in use are registered in DB

of server?
J,N _4001e

Register mobile phone ID and user
ID into mobile phone table of DB

\ _4001f

Start analysis of user voice
characteristic (processing a) as
parallel processing

Y

&
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FIG.

146

(Processing a) Analyze user voice characteristics

Server

Collected sound is
estimated to be user voice,

Y

Mobile phone

( start )

Collect sound from <
microphone

y  ,-4002b

as result of sound recognition?/ N

vy 4002c
What is said is keyword

" n

(such as "next", "return")
used for this application?

N

__4002f

Register data

of server

Register voice data into
<< --- user keyword voice table

v __4002d

Analyze voice characteristics (frequency,
sound pressure, rate of speech)

Register data

( ____________________

l

Register analysis result into
mobile phone and user voice
characteristic table of server
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FIG. 147

Prepare sound recognition processing

Server Maobile phone Microwave
B

4003a

(User operation)
Perform operation for displaying cooking menu list

: \ 4003b
Eeescp?clnﬁl and|g. ..-.-- >{ Obtain cooking menu list from server
\ 4003c
Display cooking menu list on screen of mobile phone
\ 4003d

Started collecting sound using microphone
connected to mobile phone

v 4003e

Start collecting sound by sound collectin
device in vicinity (processing b) as parallel
processing

\ 4003f

Start analysis of environmental sound
characteristics (processing c) as parallel
processing

\ 4003g

Start cancellation of sound from sound
output device present in vicinity
(processing d) as parallel processing

\'Z 4003h
Receive and PEp— > Obtain user voice characteristics from
respond DB of server
\ 4003i
Start recognition of user voice
\
C:
Y Y
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FIG. 148

(Processing b) Collect sound by sound collecting device in vicinity

Server

Mobile phone

( start )
\

4004a

Receive and
respond

Search for device which can
~.| communicate with mobile |
| phone and collect sound -
(sound collecting device)

\

4004b

@etect sound collecting device>—)( end )

v

4004c

----------- > characteristic information of
device from server

Obtain position information and microphone

sound collecting

y
—

information?

4004d
j N
\

/ _4004h

Server has
Y 4004e

Cause sound collecting
device to start
collecting sound

Location of sound collecting

N/ device is sufficiently close to
position of mobile phone, so
that user voice can be collected?

Y

Vv 4004

Output tone from
mobile phone

Y 4004

v 4004f

Cause sound collecting device
to start collecting sound

Cause sound collected
by sound collecting
device to be
transmitted to

mobile phone

v 4004g

Cause sound collected by sound collecting
device to be transmitted to mobile phone
until instruction to terminate sound
collecting processing is given

Note that rather than transmitting collected
sound to mobile phone as it is, result
obtained by sound recoanition may be
transmitted to mobile phone

Note that sound transmitted to mobile
phone is processed similarly to sound
collected from microphone connected to

mobile phone
|
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W 4004k

Tone has been
recognized based
on sound
transmitted from
sound collecting
device?
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FIG. 149

(Processing c) Analyze environmental sound characteristics

Server

Maobile phone

__4005f

Receive and

respo

nd

Obtain list of devices which excludes any device
whose position is sufficiently far from position of
microwave, among devices which this user owns
Obtain data of sounds output by these devices

from DB

4005¢g

Analyze and store characteristics (such as frequency,
sound pressure) of obtained sound data as

environmental sound characteristics

Noted that particularly sound output by, for instance,
rice cooker near microwave tends to be incorrectly
recognized, and thus store characteristics thereof
igh importance being set

with

1'% 40

05a

Collect sound by microphone

1
Collected sound \

4005b

(

is user voice?
N

Y

/Y

4005c

Analyze characteristics (freguency, sound
pressure) of collected soun

/

4005d

Update environmental sound
characteristics based on analysis result

v 4005e
< Ending flag is on? >N
Y
Y
end
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FIG. 150

(Processing d) Cancel sound from sound output device present in vicinity

( start )

¥ 4006a

Search for device which can communicate and output sound
(sound output device)

Y 4006b
<‘30und output device has been detectedw
Yy 4006¢

Cause sound output device to output tones
including various frequencies

Y 4006d

Collect sound by mobile phone and sound collecting device in
FIG. 404 (sound collecting devices), thereby collecting tones
output from sound output device

Y 4006e
<Tone has been collected and recognizedw
Yy 4006f

Analyze transmission characteristics from sound output device to
each sound collecting device (relationship for each frequency
between output sound volume and volume of collected sound and
delay time between output of tone and sound collection)

V% 4006g

Sound data output from
sound output device is
Y \ accessible from mobile phone?/ N

4006h 4006i

Obtain output sound source,

output portion, and volume from
sound output device, and cancel
sound output by sound output
device from sound collected by
sound collecting devices in
consideration of transmission
characteristics, until instruction
is given to terminate cancellation

Obtain sound output from sound
output device, and cancel sound
output by sound output device
from sound collected by sound
collecting devices in consideration
of transmission characteristics,
until instruction is given to
terminate cancellation processing

processing
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FIG. 151

Select what to cook, and set detailed operation in microwave

Server

Mobile phone

C
4007a

(User operation)
Select what to cook

\

4007b

(User operation)

Set recipe parameters (quantity to cook, how
strong taste is to be, baking degree, and others)

\

4007c

Receive and

respond

< - - >

Obtain recipe data and detailed microwave
operation setting command from server in
accordance with recipe parameters

\ 4007d

Prompt user to bring mobile phone to
touch noncontact IC tag embedded
in microwave

/

vV 4006e

Detect microwave
being touched N

Yy _4007f

Transmit microwave setting command
obtained from server to microwave
This makes all settings for microwave
necessary for this recipe, and user can
cook by only pressing operation start
button of microwave

/

Microwave

Set detailed
operation

4007g

Obtain notification sound for microwave
from DB of server, for instance, and set
sound in microwave (processing €)

/ 4007h

Adjust notification sound of microwave
(processing f)

\

g
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FIG. 152

}Prqcessing e) Obtain notification sound for microwave from DB of server,
or instance, and set sound in microwave

Server

Mobile phone

\

start
\& 4008a

User brings mobile phone close to (= to touch)
noncontact IC tag embedded in microwave

4008b

Make inquiry as to whether notification sound
data for this mobile phone (data of sound

output when microwave is operating and ends

operation) is registered in microwave

Microwave

<->

Receive and
respond

Receive and

respo

nd

Receive and

respo

nd

\ 4008c

Notification sound data for this mobile
phone is registered in microwave? Y

N\ 4008d

Notification sound data for this mobile
phone is registered in mobile phone? /v

N \ 400

phone, or microwave
\ 400

- Refer to DB of server, mobile <----1

8f

If notification sound data for this mobile
phone (data of notification sound which
this mobile phone can easily recognize) is

< ->|in DB, obtain that data from DB, whereas

if such data is not in DB, obtain notification
sound data for typical mobile Rhones (data
of typical notification sound which mobile
phones can easily recognize) from DB

.(..

Register obtained notification sound
data in mobile phone

-

\ 4008g

Receive and
respond

Receive and
respond

T

registered in mobile phone in microwave

¥ 4008h

Register notification sound data |_____ ->

Receive and
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FIG. 153

(Processing f) Adjust notification sound of microwave

Mabile phone

( start )

V7 /40098

Obtain notification sound data of this
microwave registered in mobile phone

\ /4009b
Frequenc?/ of notification sound for
this mobile phone and frequency of
environmental sound overlap N
certain amount or more?
Y
\ /4009C

Set volume of notification sound so as to be sufficiently
larger than environmental sound

Alternatively, change frequency of notification sound

As example of method for generating notification sound
having changed frequency, if microwave can output
sound in (c) of "diagram: pulse patterns of notification
sounds of microwave", notification sound is generated
in pattern in (c), and if microwave cannot output sound
in (c), but can output sound in (b), notification sound is
generated in pattern in (b), and if microwave can output
only sound in (a), notification sound is generated in
pattern in (a)

/

end
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FIG. 154

Diagram: Pulse patterns of notification sounds of microwave

Waves are repeated once or two or three
times as notification sound for button
operation, and repeated several times as
notification sound for end of operation

(@) Square signals

Time
(b) Intermittent
square signals easily
distinguished from
other sound source >
Time
(c) PWM signals
>
Time
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4011a

Display details
of cooking

Cooking in detail is
to be done by
operation of
microwave?

Y 4011b

FIG. 155

Display details of cooking

4011f

Cooking ends as \Y
result of changing
display content? /

Y Y 4011d
Display details
of cooking

Y 4011c

Notify user that food is
to be put in microwave
and operation start

button is to be pressed

A

@)

Operation for changing A

display content

- Manual input (such
as pressing button)

- Voice input (such
as "next", "previous")

4)<

4011e
User operation is
performed?

End of application
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FIG.

156

Recognize notification sound of microwave

Start trackin

cking user position _
(processing j) as parallel processing

Start collecting sound by sound collecting | [ —~4012a
device in vicinity and recognition of
notification sound of microwave
(processing g) as parallel processing

)

- ) - | —4012f

Start checking operation state of mobile
phone (processing i) as parallel processing

\

|, -4012g

4012c

—
-

Recognize
notification

Register change

of setting

Recognize notification
sound indicating end of
operation or sound of
opening door of
microwave after
operation time

elapses since display is
presented to prompt
putting food into
microwave and pressing
operation start button

sound for Y ~4012b
pressing button/ﬁ@%\

\ﬂ@”'tﬂ‘/ Recognize

Y

operation

Recognize user

notification so

of operation

indicating start

und

Y

(processing h)

Notify user of end of operation of microwave

Y

g
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FIG. 157

(Processing g) Collect sound by sound collecting device in vicinity and
recognize notification sound of microwave

Server Mobile phone Microwave

4013a
Search for device which can
—>»| communicate with mobile phone and -
collect sound (sound collecting device)
¥ 4013b
Sound collecting device
<has been detected?
=
e VY 4013c
T Obtain position information of sound
>Sl€------fF------==-==m=mmmme- > collecting device and microphone
8% characteristics information from server
@
o Y 4013d
/ Se;:rver has , >
information?
Y 4013r Y\
Location of sound N
collecting device is - \_( - 4013e
close enough to Arithmetic unit of
microwave so that sound collectin
N\ notification sound device can perform
can be collected? Y \sound recognition? N
¥ 10135 4013k __4013f
Y Transmit inforr":r]fqtiotn for Callljse sou(rj'nd
- - - recognizing notification collecting device to
Ar'thg"e“ﬁ unit of sound of microwave to start colﬁecting
gggince %%neggn 2 m sound collecting device sohmd acr|1d trarglsmit
Y\ Lk collected sound to
sound recognition? ¢ 4013m | mobile phone g
N Cause sound collecting R
device to start Y 4013g S e
Y —4013u Y\ 4013t |collecting sound and Cause microwave o9
Transmit Cause sound Z%lént?.arﬁsc%gl{"t'on' to output 3 el
o on for| |Gl S stare | [recoqniton resuits to | Laetistpnsoune’ | || 5 2
w— O
notification collecting mobile phone - - =
sound of sound and w 4013n V' _—~4013h o x
microwave to transmit J ] ta
sound collected Cause microwave Perform recognition 23
collecting sound to to output - = = {processing on sound ]
device mobile phone notification sound ransmitted from cZ
sound collecting device v ®©
_—~4013p ze
/Sound collecting device ¢ 4013i ° 2
has successfully T < a
W N\reco nized the The notification
pgpT /_/40 13v notification sound? sound hfasl.lbeen
Cause sound collecting successfu
device to start collecting Y recognized}?’ N
|sound and sound
recognition, and Y
transmit recognition
results to mobile phone
|
y —~4013q Y _~4013j
Cause processing of Cause sound collecting
recognizing notification ||device to transmit .
sound of microwave to collected sound to mobile
be performed until phone until procedure
Y procedure proceeds to proceeds to next cooking Y
next cooking step, and ||step, and identify
recognition results to be | [notification sound of
transmitted to mobile microwave by mobile
phone phone
[ | I
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FIG. 158

(Processing h) Notify user of end of operation of microwave
Server Mobile phone

4014a

/ It can be determined that mobile >

phone is being used or carried using
Y\ sensor data?

yN 4014b
Search for device being operated (device
under user operation) ?I‘Ol'rl)"l amoné devices 4014d
such as PC which user has logged'in Notify user
4014 of end of
c operation of

Device under user operati0n> 3 microwave by
has been detected? Y using display

of screen of

VN 4014e |device under

Search for device which can communicate| [uSer operation

with mobile phone and obtain images <

(imaging device)
v 4014f

Imaging device is detected? )
< 7y Yy —4014p

YN _4014g

Search for device which can E:;&ié?;%‘ggf%?g#g%ﬁ?

>| communicate with mobile data of user face to

phone and collect sound imaging device to
(sound collecting device) recognize user face
\ _—4014h |Alternatively, cause
Sound collecting captured image to be
4014] Y device is detected? transmitted to mobile
WN 24014i |phone or server, where
Cause sound collectin (transmission destination)
device to collect sound, Another device has user face is recognized
and transmit user voice been detected which
data to sound collecting can determine position y 4014q
device to identify of user by device User face has
speaker operation of device, byfy (b ; d?>_
Alternatively, cause means of walk €en recognized: /N
collected sound to be vibration, and others? Y
transmitted to mobile N
phone or server, where Device (detection 4014r
(transmission destination) device) which has 4014s
speaker is identified — g?telcted u_%er Igcludes v (
isplay unit an
User voi!e has40\14k sound output unit? Y
: Notify user
been reclol\?mzed?/Y ¢N 4014t | of endt_of )
y 4014m _ |Obtain position operation o
2 . Y ~ - >linformation of detection microwave
© Notify user of end of ' device from server using unit
o= operation of microwave ' included in
% 5] - |using screen display, : 4( 4014u [device
9 Al€------ .~ |sound, and vibration of ' [Search for device
]
o L ! mobile phone, for instance]; (notification device) near
— O s 1 |device including display unit Y
€ [f=-emcmemcsssaneccomeoem—m—e > and sound output unit
© Y \l’ 517 end
]
> S end . 4014v
g al Notify user of end of
O operation of microwave b
[ screen display or sound o
sufficient volume in
consideration of distance
from notification device to
user
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FIG. 159

(Processing i) Check operation state of mobile phone

Mobile phone

( start )

Y

4015a

Mobile phone is being operated? or
Mobile phone is being carried? or
Input/output device connected to 4015b
mobile phone has received input Yl

and output? or Acknowledge that there
Video and music are being played Yo lis high probability that

back? or position of user is close
Device located near mobile phone to this mobile phone

is being operated? or

User is recognized by camera or
various sensors of device located
near mobile phone?

N
Y
_ _ 4015c 4015d
Device located far from mobile Vel
phone is being operated? or Acknowledge that there
User is recognized by camera or \ Y is high probability that
various sensors of device located position of user is far
far from mobile Bhone? or from this mobile phone
Mobile phone is being charged?
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FIG. 160

(Processing j) Track user position

Server Mobile phone

( start )

o

<
Y
Mobile phone is determined
to be being carried, using

bearing sensor, position sensor, [y
or acceleration sensor?

4016a

4016b

Register positions
e e bbbl stk >{of mobile phone —
and user into DB

Receive and
respond <

Search for device (user detection device) [ —4016c
which can communicate with mobile phone,
- -1>| and detect user position and presence of
user, such as camera, microphone, or
human sensing sensor

Y 4016d
Sound collecting device
N \ has been detected?
vY

4016e
/ User detection device
N\ has detected user?

Receive and
respond <

Y

Cause device to transmit | —4016f

detection of user to mobile phone
Receive and P > Register user being present near /"40169
respond user detection device into DB

\
If DB h ition inf ti f 1016n
: as position information of user

Egscp%%% andlg---->  detection device, obtain information,

thereby determining position of user
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Database

Microwave table }—4040a

FIG. 162

Model ID of
microwave

Data for identifying
sound which can be
output by microwave
(speaker characteristics
and modulation
method, for instance)

Notification
sound data for
mobile phone
model A (sound
easily recognized
by A)

Notification
sound data for
mobile phone
model B (sound
easily recognized
by B)

Notification sound
data for typical
mobile phone
(sound easily
recognized on
average)

Mobile phone table |—4040a

Mobile phone ID|Mobile phone model

ID | User ID | Mobile phone position data

Mobile phone model table j—4040c

Mobile phone model ID

Sound-collecting characteristics

User voice characteristic table

L 4040d

User ID

User voice acoustic feature

User keyword voice table

L 4040e

User ID

Voice waveform data obtained when user says keyword

User owned device position table |—

4040f

User ID

Owned device ID | Owned device position data

User owned device sound data table

| 4040g

User ID

Owned device ID | Sound data output by owned device

User position table

L —4040h

User ID

User position data
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FIG. 179

Internet or carrier
communication

network
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FIG. 180
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network

Remote place
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FIG. 181

Internet or carrier
communication

network
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FIG. 187
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FIG. 188
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FIG. 189
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Device
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é 107 106 Wireless
Authentication Connection Wireless communication]
information management [~| communication[< =
—_— unit unit
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FIG. 190

_— Receiver device 110

Reception
start button

Camera )
activation unit

Device
related
information

103 101
Image Image Light
obtaining pickup <
unit device

Blink information
obtaining unit

Blinking area
determination unit

Information
interpolation unit

Received
information

Cloud
cooperation
processing uni

t \ _ 106
Wireless
communication

Wireless
communication

Inter-device

information
registration

authentication

processing unit

/ unit

Y

WLAN, 3G
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FIG. 191

Transmitter device Receiver device
5001a
Create random [ /_,5001d
number Activate camera in optical
[ _5001b authentication mode

Register in registrar =Capture image of light
of WPS emitting element of
transmitter terminal

5001c |
Emit light indicating [ - . 5001e

random number >Receive light

5001f

Input random number
as PIN of WPS

50019

Perform authentication processing
according to standard by WPS

/5001h
Delete random number

from registrar of WPS
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Transmitter device

FIG.

5002a

Create transmitter ID
according to state of
terminal

192

Receiver device

| =

5002e

Activate camera in optical

authentication mode
=Capture image of light
emitting element of
transmitter terminal

—5002b | _5001f
Emit light > Receive light
| 5002g
Create receiver ID
which can show that
transmitter ID has
been received
(e.g., terminal ID of
receiver terminal and
password encrypted
using transmitter ID
5002c
- f,5002h
Receive by wireless ¢ . . ... Broadcast receiver
communication ID wirelessly
[

Start authentication /500251

processing with terminal

which has transmitted

receiver ID

I .
/_,5002|

Authentication processing
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FIG. 193

-~ Is there
wireless response

Y
Issue ID according to 50032
state of terminal
t 5003b
Emit light by pattern |
according to ID
5003c

corresponding to ID
indicated by
emitted

NO

is included in ID
indicated by ligh
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__5003g

Perform processing in
accordance with
command

Y
End

light?
YES
Perform processing of —5003d
authenticating terminal Display there being
which has responded no response
5003e Y
Authentication End
as succeeded? NO \ /5003h
Display authentication
error
Y
5003f End
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( Start )

Y
Activate camera in

optical authentication
mode

FIG. 194
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Y
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YES

5004b
Lighth\as\

NO

Create receiver ID which
can show that transmitter
ID has been received
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Transmitter
terminal holds
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YES 50044 \
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Y
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Command
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FIG. 195

Sequence diagram illustrating data transmission and reception
using NFC/high speed wireless communication

Mobile AV terminal 1 Mobile AV terminal 2
Dicol Perforrr?I
isplay — NFC pollin
data to be ﬁ POTINg
transmitted > __Touch (NFC communication)
Display,
confirmation
scr:]re?(rj, for
checking
E\'Qt%ther > , NFC communication -
transmission Information on data to be
is to be transmitted o )
performed Information on establishing high-
speed wireless communication
Display data
) ) o being
Establish wireless LAN communication received
< > on screen
Data transmission using wireless
_LAN communication -
Transmit data held in each D S

terminal to another terminal

Complete data transmission
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FIG. 196

Terminal screen flow illustrating data exchange using
NFC/high speed wireless communication

[Mobile AV terminal 1|

Select
application
on screen

Video/still
image
reproduction
application

Display data in
storage unit of
mobile AV
terminal 1

Mobile AV terminal 2

! (Application selection screen) !

HiEIN
A L]
)

Display list of
data such as
picture, video,
and music

A

Data stored in
cloud computing
system may be
displayed

NFC touch recogni

No
Qart data transmissicb—

1 [
OO
[

picture |Vid-eo| Musid]

Standby screen
or screen
showing
another
application
being operated

Y <

Picture VIdeoIMusic

Y

Yes

/

Please touch to
start data
transmission

2

z@Nﬁ

Picture VideoIMusic

Y

Y Yes

Ain FIG. 603

Y
B in FIG. 603
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Mobile AV terminal 1

A

|

Transmit data
transmission start
instruction

FIG. 197

Mobile AV terminal 2

B

|

NFC communication) Receive data

Information on wireless LAN

Information on data to be exchanged
communication start

transmission start
instruction

Establish wireless LAN communication connection

Start wireless LAN communication data transmission

Y

PicturelVideoIM usic

Y

Receiving data

(2

Complete wireless LAN communication data transmission

¥

PicturelVideoIM usic
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FIG. 198

Mobile AV terminal 1 Mobile AV terminal 2

Y
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FIG. 199

/7

Wireless LAN ®

Mobile AV terminal 1

Picture sharing service

Mobile AV terminal 2

Wireless LAN

=
]

O
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FIG. 204
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FIG. 205

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to be
provided to receiver may include information such as store name, product
name, map information to store, availability information, coupon
information, stock count of product, show time of movie or play,
reservation information, and URL of server for reservation or purchase

Server stores transmitter, receiver, and store in P
association with each other. This enables analysis of
advertising effectiveness of signage
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| 7101b
Transmitter transmits ID g
| 7101c
Point camera of receiver to transmitter and receive ID 7101d
| —
Receiver transmits received ID to server, and stores
information associated with ID in receiver
[
7101e
Receiver stores terminal ID and user ID in server 01f
I 7101
Receiver displays information stored in server | ——
as information to be displayed on receiver 7101g
|
Receiver adjusts display based on user profile stored in receiver or server. For
example, receiver performs control such as changing font size, hiding
age-restricted content, or preferentially displaying content assumed to be
preferred from user’s past behavior
1 7101h
Receiver displays route from current position to store or sales floor Gfou
I
Receiver obtains information from server according to need, and updates
and displays availability information or reservation information
I :
Receiver displays button for storin?_ obtained /_7/101]
:jnfonatcqunfand btutton for cancelling storage of
isplayed information
| /f,Z}OIk
User taps button for storing information obtained by receiver
7101m
Receiver stores obtained information so as to be redisplayable
by user operation 7101n
|
Reader in store reads information transmitted from receiver. Examples
of transmission method include visible light communication, communication
via Wi-Fi or Bluetooth, and communication using 2D barcode.
Transmission information may include ID of receiver or user ID
| 7101p
Reader in store stores read information and ID of store in server
l 7101q
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FIG. 207

7102a

I start )
_—

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to be
provided to receiver may include information such as store name, product
name, map information to store, availability information, coupon
information, stock count of product, show time of movie or play,

reservation information, and URL of server for reservation or purchase.
Store position relation of information displayed on transmitter in server

7102b

Transmitter such as signage transmits ID

7102c

Point camera of receiver to transmitter and receive ID

7102d
Receiver transmits received ID to server, and
obtains information associated with ID
7102e
/_._/

Receiver displays information stored in server as information to

be displayed on receiver. Information may be displayed on receiver
while maintaining position relation of information displayed on
transmitter

7102f

User selects information displayed on receiver by designation
by screen tapping or voice

71029

Receiver displays details of information designated by user

end
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FIG. 209

| start |

7103a

Store ID of transmitter and information to be provided to
receiver receiving ID, in server in association with each other.
Information to be provided to receiver may include information
such as store name, product name, map information to store,
availability information, coupon information, stock count of
product, show time of movie or play, reservation information,
and URL of server for reservation or purchase. Store position
relation of information displayed on transmitter in server

7103b

Transmitter such as signage transmits ID

7103c

Point camera of receiver to transmitter and receive ID

7103d

Receiver transmits received ID to server, and
obtains information associated with ID

7103e

Receiver displays information nearest center of captured image or
designated part from among information displayed on signage

end
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FIG. 211

Store ID of transmitter and information to be provided to receiver receiving ID, in
server in association with each other. Information to be provided to receiver may
include information such as store name, product name, map information to store,
availability information, coupon information, stock count of product, show time of
movie or play, reservation information, and URL of server for reservation or
purchase. Store position relation of information displayed on transmitter in server

7104b
/_/
Transmitter such as signage
transmits ID
7104c
Point camera of receiver to
transmitter and receive ID
7104d
Receiver transmits received ID to server, and
obtains information associated with ID
7104e
Receiver displays information stored in server as
information to be displayed on receiver
7104f
User performs flick operation
on receiver
71049

Receiver changes display in same position relation as information
displayed on transmitter, according to user operation. For
example, in the case where user flicks left screen to display
information on right side of currently displayed information,
information displayed on transmitter on right side of information
currently displayed on receiver is displayed on receiver

end
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FIG. 213

tart
7i05:
_—

Store ID of transmitter and information to be provided to
receiver receiving ID, in server in association with each other.
Information to be provided to receiver may include information
such as store name, product name, map information to store,
availability information, coupon information, stock count of
product, show time of movie or play, reservation information,
and URL of server for reservation or purchase. Store position
relation of information displayed on transmitter in server

7105b

Transmitter such as signage
transmits ID

7105c

Point camera of receiver to
transmitter and receive ID

7105d
Receiver transmits received ID to server, and
obtains information associated with ID
7105e
Receiver displays information stored in server as
information to be displayed on receiver
7105f
/_/
User taps edge of screen displayed on receiver or up,
down, left, or right direction indicator displayed on
receiver
7105¢

Receiver changes display in same position relation as
information displayed on transmitter, according to user
operation. For example, in the case where user taps right
edge of screen or right direction indicator on screen,
information displayed on transmitter on right side of
information currently displayed on receiver is displayed
on receiver

end
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FIG. 215

| start I
7106a

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to
be provided to receiver may include information such as size of light
emitting unit as transmitter, distance between light emitting units,
shape and weight of object including transmitter, identification
number such as vehicle identification number, state of area not
easily observable from receiver, and presence/absence of danger

7106b

Transmitter transmits ID. Transmission information may include URL
of server and information to be stored in server

7106cC
Receiver receives transmitted
information such as ID
7106d
Receiver obtains information associated
with received ID from server
[ 7106e
Receiver displays received information and
information obtained from server
7106f

Receiver calculates distance between receiver and light emitting
unit by triangulation, from information of size of light emitting
unit and apparent size of captured light emitting unit or from
information of distance between light emitting units and
distance between captured light emitting units

71064

Receiver issues warning of danger or the like, based on
information such as state of area not easily observable from
receiver and presence/absence of danger

end
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FIG. 217

7107a

Store ID of transmitter and information to be provided to receiver receiving
ID, in server in association with each other. Information to be provided to
receiver may include information such as shape and weight of object
including transmitter, identification number such as vehicle identification

number, identification number of user of transmitter, and payment
information

7107b
|
In-vehicle transmitter transmits ID. Transmission information may
include URL of server and information to be stored in server
- . __ - : 7107¢
Receiver in parking lot transmits received information P
to parking lot management server 7107d

Parking lot management server obtains information
associated with ID of transmitter using ID as key
[
Parking lot management server checks 7107e
availability of parking lot —
|

Transmitter-receiver in parking lot transmits whether or not 7107f
parking is permitted, parking position information, or address/f_/
of server holding these information, or parking lot

management server transmits these information to another
server

In-vehicle receiver receives transmitted information, or /j107g

in-vehicle system obtains these information from another
server

I 7107h
Parking lot management server controls parking lot to p——

facilitate parking. For example, parking lot management
server controls multi-level parking lot

[

7107i
Transmitter-receiver in parking lot transmits ID
| .
In-vehicle receiver inquires of parking lot 7107
management server based on user information
of in-vehicle receiver and received 1D
| 7107k
Parking lot management server charges for parking | —
according to parking time and the like 7107m

I
Parking lot management server controls parking lot to facilitate access to

parked vehicle. For example, parking lot management server controls
multi-level parking lot

| 7107n
Receiver displays map to parking position, |, —
and navigates from current position

end
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FIG. 219

| start I

7108a

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to
be provided to receiver may include information such as store name,
product name, map information to store, availability information,
coupon information, stock count of product, show time of movie or
play, reservation information, and URL of server for reservation

or purchase

- : : 7108b
Transmitter such as signage transmits ID —
| 7108c
Point camera of receiver to transmitter and receive ID
| 7108d
Receiver transmits received ID to server, and stores
information associated with ID in receiver
| 7108e
Receiver stores terminal ID and user ID in server
7108f
Receiver displays information stored in server as
information to be displayed on receiver
| 7108g
Receiver displays route from current
position to store or sales floor
7108h

Receiver obtains information from server according to need, and

updates and displays availability information or reservation information

Receiver displays button for reserving

or ordering seat or product

7108i

7108j

User taps reserve button or order
button displayed on receiver

7108k

Receiver transmits information of reservation or order
to server for managing reservation or order

end
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FiG. 222

( start |

7109a

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information
to be provided to receiver may include information of position and

shape of transmitter

Transmitter such as ceiling
lighting transmits ID

User places receiver on
table or the like

7109b

7109c

7109d

Receiver recognizes placement of receiver on table or the like from
information of gyroscope, magnetic sensor, or accelerometer, and starts
reception process. Receiver identifies upward facing camera from
upward direction of accelerometer, and receives ID using camera

Receiver transmits received ID to server, and stores | 7109f
information associated with ID in receiver

Receiver estimates position

of receiver

7109g

7109h

Receiver transmits position of receiver to
store management server

71009i

Store management server specifies seat of
table on which receiver is placed

7109

Store management server transmits
seat number to receiver

end
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FIG. 224

7110a

with position information

Store position of electronic device in server. ID, model, function,
and operation interface information (screen, input/output voice,
interactive model) of electronic device may be stored in association

7110b

I

P

Store ID of transmitter and information to be provided to receiver receiving
ID, in server in association with each other. Information to be provided to
receiver may include information of position and shape of transmitter

7110c
Transmitter such as ceiling lighting transmits ID —

7110d

Point camera of receiver to transmitter and receive IDl— 7110e

Receiver transmits received ID to server, and stores
information associated with ID in receiver

]

1

Receiver estimates position of receiver | —

7110f
71109

User places receiver at electronic device —

Receiver recognizes that receiver is stationary from
information of gyroscope, magnetic sensor, or
accelerometer, and starts following process

7110h
/_____./

|
Receiver estimates self-position by above-mentioned
method in the case where at least predetermined time

has elapsed from last estimation of position of receiver
I

7110i

and estimates current position

Receiver estimates movement from last self-position estimation
from information of gyroscope, magnetic sensor, or accelerometer,

7110j

7110k

current position, from server

Receiver obtains information of electronic device nearest | —

l 7110m
Receiver obtains information of electronic device from electronic
device via Bluetooth or Wi-Fi, or obtains information of electronic
device stored in server
|
Receiver displays information of 7110n
electronic device
1 7110p
Receiver receives input as operation terminal | —
of electronic device 7110q

Receiver transmits operation information of electronic device to

electronic device via Bluetooth or Wi-Fi, or via server
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FIG. 226

Store ID of transmitter and information to be provided to receiver
receiving ID, in server in association with each other. Information to
be provided to receiver may include ID, model, function, and operation

interface information (screen, input/output voice, interactive model)
of electronic device

7111b

Transmitter included in electronic device or associated with electronic
device transmits ID

7111c

Point camera of receiver to transmitter
and receive ID

7111d

Receiver transmits received ID to server, and stores information
associated with ID in receiver

7111e
Receiver obtains information of electronic device from server
using received ID as key
7111f
Receiver obtains information of electronic device from electronic
device via Bluetooth or Wi-Fi, or obtains information of electronic
device stored in server
7111g
Receiver displays information of
electronic device 7111h
|
Receiver receives input as operation terminal of
electronic device

7111i
| —

Receiver transmits operation information of electronic device to
electronic device via Bluetooth or Wi-Fi, or via server

v

end
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FIG. 228

l start|

User inputs destination
to receiver

7112a

User points receiver to light (transmitter).

Even visually impaired user can point receiver to
light if he or she is capable of recognizing
intense light

Receiver receives signal
superimposed on light

Receiver obtains information from server using
received signal as key

Receiver obtains map from current position to
destination from server

7112b

7112c

7112d

7112e

7112f

Receiver displays map and navigates from
current position to destination

end

238/536



ey T0L

arToL

eloWed sde-

6¢¢ 'Ol

239/536



FIG. 230

l start |

7113a

Y

Imaging direction of face N
camera Upward at predetermined
angle or more with ground

plane?

Start reception by face camera, or

assign higher priority to reception

process by face camera

Predetermined
time elapsed

7113c

7113b

7113d

End reception by face camera, or
assign lower priority to reception
process by face camera

end

240/536



A Ox
eST0/
nm%

elswed 1IN0

T€¢ 'OI4

241/536



FIG. 232

| start I

7114a

Y Imaging direction of out
camera at predetermined N

angle or less with
ground plane?

7114b

Start reception by out camera, or
assign higher priority to reception

process by out camera

Predetermined
time elapsed

7114d

7114c

process by out camera

End reception by out camera, or
assign lower priority to reception

end
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FIG. 234

l start |

7115a

Receiver moved, and angle

y / between moving direction and
imaging direction of out camera

predetermined angle or less?

N
upon end of movement

Start reception by out camera, or|—

assign higher priority to

reception process by out camera

7115b

Predetermined
time elapsed

7115d

7115c

End reception by out camera, or

assign lower priority to reception
process by out camera

end
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FIG. 236

| start ’

7115h

Y Display operation or N
specific button press
performed?

Start reception by camera

corresponding to display operation
or specific button press, or assign —
higher priority to reception process

by camera

7115i

7115k

i
Predetermined

7115j

End reception by camera
corresponding to display operation or
specific button press, or assign lower

time elapsed

priority to reception process by
camera

end
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FIG. 238

' start I

7116a

Imaging direction of face

camera upward at

Y / predetermined angle or more \ N

with ground plane, and receiver
translated at predetermined
angle or less with ground
plane?

Start reception by face camera, or
assign higher priority to reception

process by face camera

7116b

Predetermined
time elapsed

7116cC

7116d

End reception by face camera, or
assign lower priority to reception
process by face camera

end
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FIG. 245

( start|

7117a
Transmitter included in TV or recorder obtains, from | —
server, information to be provided to receiver as
information relating to currently broadcasted program
7117b

o
Transmitter transmits signal by superimposing signal on
backlight of display. Transmission signal may include

URL of transmitter, SSID of transmitter, and password
for accessing transmitter

end
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FIG. 246

| start '

Receiver receives information from display

7118a

7118b

Y

N Y
Currently viewed channel information
included in received information?

7118c

Y /___/

Obtain currently
viewed channel
information from
electronic device
having ID included in
received information

7118d

/_/

Obtain information related to currently viewed
screen from server. TV or recorder may act as
server

7118e
/___/

Receiver displays information
obtained from server

| 7118f

Receiver adjusts display based on user profile stored in
receiver or server. For example, receiver performs control
such as changing font size, hiding age-restricted content,
or preferentially displaying content assumed to be preferred
from user’s past behavior

end
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FIG. 247

l start )

7119a

Recorder obtains information related to program from server and
stores information, when recording program. In the case where
related information changes with time, recorder also stores time

7119b
/_/

Recorder transmits stored information to display, when
reproducing recorded image. Access information (URL or
password) of server in stored information may be replaced
with access information of display

7119c

Recorder transmits stored information to
receiver, when reproducing recorded image.
Access information (URL or password) of server
in stored information may be replaced with
access information of recorder

end
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FIG. 249

| start I

7120a
/_/

Receiver observes luminance of light
emitted from transmitter

7120b

Measure time from rapid rise in luminance to next rapid rise
in luminance, or measure time from rapid fall in
luminance to next rapid fall in luminance

7120c

Recognize signal value according to time. For example,
recognize “0” in the case where time is less than or
equal to 300 microseconds, and “1” in the case where
time is greater than or equal to 300 microseconds

end
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FIG. 251

| start |

Receiver observes luminance of light
emitted from transmitter

/_/

Determine minimum value of time width
of rapid change in luminance

/_/

Search for luminance change width
that is not integral multiple of
minimum value

7121a

7121c

7121b

7121d

Analyze signal, with luminance change width that is
not integral multiple as starting point

Calculate time width between parts
having luminance change width that
is not integral multiple

end

261/536
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FIG. 253

( start |

7125a

Turn current ON/OFF with time width sufficiently shorter than
exposure time of receiver, when luminance or current for
controlling luminance falls below predetermined value. This

returns current to initial value, so that luminance decrease of
light emitting unit can be prevented

7125b

Turn current ON/OFF with time width sufficiently shorter
than exposure time of receiver, when luminance or current
for controlling luminance exceeds predetermined value.
This returns current to initial value, so that luminance
increase of light emitting unit can be prevented

end
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FIG. 255

l start )

7122a
Receiver observes luminance of light
emitted from transmitter
7122b
Determine minimum value of time width
of rapid change in luminance
7122¢
Recognize minimum value as
carrier frequency
7122d

Obtain information from server using carrier
frequency as key

end
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FIG. 256

| start )

7123a

Receiver observes luminance of light
emitted from transmitter

7123b

Fourier transform luminance change and recognize
maximum component as carrier frequency

7123C

Obtain information from server using carrier
frequency as key

end
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FIG. 257

I start ’

7124a

Express transmission signal
as luminance change

7124b

Generate luminance change so that maximum component of Fourier
transformed luminance change is carrier frequency

7124c
/_/
Cause light emitting unit to emit light

according to generated luminance
change

end
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FIG. 261

| start I

7126a
/_._/

Receiver measures luminance of each position of line
that receives light simultaneously

7126b

Receive signal at high speed by receiving separately
transmitted signals in direction perpendicular to
simultaneous light receiving line

end
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FIG. 263

| start I

7127a

Display device displays 1D
barcode

7127b

Display device changes barcode display at interval
longer than blanking time in imaging by receiver

end
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FIG. 264

| start )

7128a
_——
Receiver captures 1D barcode displayed on
display device
7128b
/_/

Recognize that display device displays next barcode, at
interruption of barcode line

end
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FIG. 266

| start I

7129a
/___/

Transmitter holds partially or wholly encrypted
transmission information

7129b
_—

Receiver decrypts received information, or transmits
received information in encrypted form to server

7129c

Server decrypts received
information

end

276/536



33e3s ||ed ul 3q 03
P21eWIIS S| JOAI2D3J PUBR MO| S| JOSUSS dUBUIWN||I
JO anjeA aJaym ased ay3 ul uoindadas dois

BEEOL

£9¢ 914

277/536



FIG. 268

7130a

| start )
P

Receiver estimated to

be in call state from Y
sensor value of illuminance

sensor and the like?

7130b

End reception by face camera,
or assign lower priority to
reception process by face camera

end
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FIG. 270

| start )

7131a

Sensor value of illuminance
sensor less than or equal to
predetermined value?

7131b
_—
End reception by face camera,

or assign lower priority to
reception process by face camera

end
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FIG. 271

| start ’

7132a

Measure illuminance change from
sensor value of illuminance sensor

7132b

Receive signal from illuminance change, as in reception of signal
from luminance change measured by imaging device. Since
illuminance sensor is less expensive than imaging device, receiver
can be manufactured at low cost

end
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FIG. 273

( start)

7135a
_—

Transmitter expresses different signals by light (metameric
light) perceived as isochromatic by humans but different in

spectral distribution, and causes light emitting unit to emit
light

7135b

Receiver measures spectral
distributions and receives signals

end
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FIG. 275

ID solution server stores ID of transmitter 7136a
and method of communication between —
transmitter control device and receiver in
association with each other

7136b
Receiver receives ID of transmitter, and obtains | —

method of communication with transmitter
control device from ID solution server

7136¢C
Receiver and transmitter
N control device directly
communicable? Y
7136e
7136d L 4
Y : Communicate
Communicate via directly
relay server
Y
end
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FIG. 277

71

Mobile device displays information on display unit
in 2D barcode or the like
|

37a

7137b

/_._/

Store device captures information displayed on display
unit by imaging unit, to obtain information

7137c

Store device transmits information from
transmitter

7137d

Mobile device receives transmitted
information by receiver

Mobile device changes display on display unit based on
received information. Information displayed on display
unit may be determined by mobile device, or determined
by server based on received information

|

7137e

7137f

Store device captures information displayed on display
unit by imaging unit, to obtain information

71379

Store device determines consistency between obtained
information and transmitted information. Determination
may be made by store device or by server

Transaction completed successfully in the
case where obtained information and
transmitted information are consistent

end

287/536

7137h



FIG. 278

( start }

7138a
f'/
Receiver starts reception
process
7138b
/_/

Receiver sets exposure time of
imaging device

7138c
Receiver sets gain of imaging
device
7138d
/____/

Receiver receives information from
luminance of captured image

end
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FIG. 27

9

| start |

7139a

Start exposure time setting

7139b

N A 4 ,/""/ Y
FAny API that changes exposure time? y—

Point imaging device to
high-luminance object such as light

7139c

A

7139f

source

exposure setting

v

once change of automatic
exposure set value has become
sufficiently small

Perform automatlc/‘/ 7139d

Set exposure
time using API

7139e

Fix automatic exposure set value | —
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FIG. 281

7133a

Receiver performs self-position estimation from
information of GPS, base station, and the like

| 7133b
Receiver transmits estimated self-position and
estimation error range to server
| 7133cC
/____/
Receiver obtains, from server, IDs of
transmitters present near position of receiver
and information associated with IDs, and stores
IDs and information
. 7133d
Receiver receives ID from transmitter | —
7133e
Y
Information associated with Y
received ID stored in receiver?
7133f
Receiver obtains | —
information from server
using received ID as key
v 7133g
Receiver performs self-position —
estimation from information
received from server and position
relation with transmitter, obtains
IDs of nearby transmitters and
information associated with IDs
from server, and stores IDs and
information
‘ 7133h
Y /‘"'/

Receiver displays information
associated with received ID

Y

end

291/536



qov0L

A A
] I
m_mcmﬁu ¢_mcmmn
jwisued] | jwsued] 1
" " —
! I e0v0L
J0v0L 20%0L

q buipjing

¢8¢ 'Ol

P
6ot0s
A A
I ]
m_mcmmn <_mcma“
jwsued] | jwsued] |
I |
I I
— —
POY0L 20170L

e bulp|ing

292/536



FIG. 283

| start )
7134a

Receiver detects entry into building

7134b
P
Receiver transmits estimated self-position, estimation

error range, and name of building in which receiver is
estimated to be present, to server

7134c

Receiver obtains, from server, IDs of transmitters
present in building in which receiver is present and
information associated with IDs, and stores IDs
and information

|

Receiver receives ID from
transmitter

A
Information associated with
received ID stored in receiver?

7134f
|

Receiver obtains
information from server
using received ID as key

. 7134g
Receiver obtains, from server, IDs|—

of transmitters present in same
building as transmitter from which
receiver receives ID and
information associated with IDs,
and stores IDs and information

' 7134h

Y

Receiver displays information
associated with received ID

y

end
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FIG. 285

Receiver receives ID from

|
Receiver performs —
self-position estimation

7140c

- (SelFposition estimation successful?)l

Receiver displays
map or input
form, and prompts

7140d

Y

user to input
current position

Y
Receiver transmits received ID,
estimated self-position, and
self-position estimation error range to
server

Y

| start )
7140a
_——

transmitter 2140b

7140e

7140f

within estimation error radius from estimated self-position of receiver?/

N <Only one transmitter transmitting ID received by receiver present \Y

A 4

7140g

transmitter to receiver

Server transmits information associated with
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FIG. 286

7141a

Receiver detects light emitting device emitting signal

|

7141b

A 4

Receiver receives signal

7141c

transmission data amount

Receiver displays reception state, received data amount,
transmission data amount, and ratio of received data amount to

7141d
N — e~ . Y
r( All transmission data received by receiver? }——
Predetermined time 71411
N [ elapsed from when Y
transmitter disappears 7141e
from frame of_imaging
device of receiver? Stop reception process
4 .
accelerometer of
N/ receiver change by Y : : -
predetermined value Display reception completion
or more, or receiver
estimated to be 7141g
pointed in another
direction? Output notification
v 7141k sound from receiver
Sensor value of v
accelerometer of Y
N / receiver change in _ 2141h
predetermined rhythm, Vibrate P
or receiver estimated receiver
to be shaken?
v 7141m
Abandon received data and stop reception process |——
I 7141n
Output notification sound from receiver |——
l 7141p
Vibrate receiver

y
end
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FIG. 288

|start|

7142a
/___/

Transmitter transmits size of
light emitting unit

7142b

Receiver receives signal and obtains size of light
emitting unit of transmitter

7142c

Receiver calculates distance to light emitting unit,
from size of light emitting unit, size of captured
light emitting unit, and characteristics of imaging
unit

7142d

Receiver adjusts focal length of imaging unit to
calculated distance and captures image

7142e

Receiver obtains 2D barcode in the
case of capturing 2D barcode

end
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FIG. 289

I start |

7201a

Transmitter outputs sound of specific frequency or sound that
changes in specific pattern. Sound desirably has frequency that is
difficult to be heard by humans and collectable by typical sound

collector, e.g. 10 kHz to 20 kHz

Y

7201b

User presses button on receiver to switch from —
power off state or sleep state to power on state

collecting unit

7201c

Receiver activates sound

v 7201d
Receiver collects sound output from|—
transmitter
Jv 7201e
- - g - . ,_._-—-—"“/
Receiver notifies user that transmitter is present
nearby, by screen display, sound output, or vibration
v 7201f
Receiver starts —
reception
A 4
end
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FIG. 290

( start I

Y

User presses button on receiver to switch from
power off state or sleep state to power on state

7202b

7202a

A 4
Receiver activates illuminance
sensor

v 7202¢
/____._/

Receiver recognizes change of illuminance
from illuminance sensor
v 7202d
/‘_____,/

Receiver receives transmission signal from
illuminance sensor

v 7202e

Receiver notifies user that transmitter is present
nearby, by screen display, sound output, or vibration

7202f

A 4
Receiv_er starts
reception

end
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FIG. 291

| start |

4 7203a

User operates receiver to start reception, or receiver
automatically starts reception by trigger

y 7203b
Receive preferentially by imaging unit whose | —
average luminance of entire screen is high or
whose luminance at maximum luminance point
is high

end
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FIG. 292

l startl

A 4 7204a

Imaging unit captures simultaneous imaging lines
or pixels in which transmitter is shown at high
speed, by not capturing simultaneous imaging lines
or pixels in which transmitter is not shown

L 4 7204b

Receiver detects movement of receiver or hand —
movement using gyroscope or accelerometer, and
makes adjustment by electronic correction so that
transmitter is always shown

end
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FIG. 293

7205a

P

Receiver displays 2D barcode A

v 7205b

Transmitter reads 2D barcode A |——

\ 4 7205c

Transmitter transmits display }—
change instruction

7205d

Y

\

Receiver displays 2D barcode B

v 7205e
Transmitter reads 2D barcode B —

end
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FIG. 311A

(startl

Y

Change to rolling shutter mode in the case
where imaging mode is global shutter mode

7340a

Set shutter speed so that bright line is captured
when capturing subject whose moving average
luminance in time width greater than or equal to 5
milliseconds is unchanged and that changes in
luminance in region less than or equal to 5
milliseconds

| 7340b

J— 7340c
Set sensitivity of light receiving element to
increase difference between bright part and
dark part of bright line
7340d

Set imaging mode to macro imaging mode, or set shorter focal
length than focusing on transmitter. Capturing transmitter in

larger size in blurred state enables increase in number of exposure

lines in which bright line is captured

_—

Observe change in luminance of bright line
in direction perpendicular to exposure line

7340e

7340f

Calculate interval between parts of rapid rise in luminance or
interval between parts of rapid fall in luminance and read
transmission signal from interval, or calculate period of
luminance change and read transmission signal from period

end
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FlG. 313

| start |

7350a

Enter signal
transmission mode

Y

Transmit signal by changing luminance of backlight in
information display area

end
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FlG. 315

(start)

4

Enter signal
transmission mode

7351a

7351b
4
Transmit signal only from part where backlight is ON in the
case where backlight is turned OFF upon screen change for
improved dynamic resolution
7351c
y

Transmit no signal when backlight is OFF in entire screen

end
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FlG. 31/

( start )
7352a

4 ——
Enter signal
transmission mode

7352b

A /_/

Turn OFF backlight control for improved dynamic
resolution in part (7302b, 7302e, 7302g, 7202j) of
screen and transmit signal from part

y

7352b

Adjust average luminance of backlight so that brightness of part
transmitting signal is equal to average luminance of backlight in part
transmitting no signal. Adjustment may be made by adjusting time
ratio of blinking of backlight during signal transmission or by adjusting

maximum luminance of backlight

end
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FlG. 319

7353a

Store ID of transmitter, information (SSID, password, ID of | —
wireless access point, radio frequency, position information
of access point, connectable position information, etc.) of
wireless access point, and information (IP address, etc.) of
control device in ID management server in association
with each other

7353b

Y /"_/

Transmitter transmits ID of transmitter. Transmitter may also transmit
information of wireless access point and information of control device

7353c

Y

Receiver receives ID of transmitter and obtains information of wireless
access point and information of control device from ID management server,
or receives ID of transmitter and information of wireless access point

v 7353d
Transmitter connects to wireless access point |~
7353e
Y

Transmitter transmits address of server on network, instruction to
server, and ID of transmitter to control device

v 7353f
Control device transmits received ID to receiver —

7353g

Y

Control device issues instruction to server on network and obtains
response. Here, control device operates as proxy server

il J— 7353h

Control device transmits response and received ID from transmitter
indicated by transmitter ID. Transmission may be repeatedly performed until
reception completion is notified from receiver or predetermined time elapses

v

Receiver receives response

v

Receiver transmits received ID to control device
and notifies reception completion

v 7353k

In the case where receiver is at position where signal from
transmitter cannot be received, receiver may notify control
device to return response via wireless access point

Y

end
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FIG. 323D

|start|

Y

Store ID of transmitter, display content ID, and content
displayed on display or projector in ID management server in
association with each other

7357a

7357b

Y

Transmitter displays content on display or projector, and
transmits signal using backlight of display or projection light of
projector. Transmission signal may include ID of transmitter,
display content ID, URL in which display content is stored, and
display content

7357c

Y
Receiver receives transmission signal

7357d

A 4

Receiver obtains content displayed on display or
projector by transmitter, based on received signal

7357e

Y

In the case where user profile is set in receiver, receiver obtains
content suitable for profile. For example, receiver obtains subtitle
data or audio content for at hand reproduction in the case where
profile of hearing impairment is set, and obtains content for audio
commentary in the case where profile of visual impairment is set

il 7357f

Receiver displays obtained image content on display of receiver,
and reproduces obtained audio content from speaker of receiver,
earphone, or hearing aid

end
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FIG. 328B

Detect part in which bright line is
captured, from captured image

Set hand movement correction function to ON

v 7354c
Switch to special imaging mode A in which imagingis |
performed using only pixels of exposure lines in which
bright line is captured. In special imaging mode A,
time from when exposure of one exposure line starts to
when exposure of next exposure line starts is set to be
uniform during imaging time of one image. One or
more pixels in direction perpendicular to exposure lines
may be omitted in imaging. Since the number of
frames output from imaging unit is same as that in
normal imaging mode, special imaging mode A is
suitable for receiver that includes low-performance
processor or receiver that includes processor also
engaged in other processes

7354d

Y

Designate area of imaging in special imaging mode. By
designating narrower area than area in which bright line is
captured as area of imaging, it is possible to keep capturing
bright line even when imaging direction changes due to hand
movement or the like

2354e

v

Detect movement of captured image. By moving area
of imaging in moving direction, it is possible to keep
capturing bright line even when imaging direction
changes

7354f

Obtain transmitted information
from pattern of bright line

end
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FIG. 329B

Istart|

Y

7355a
Detect part in which bright line is captured, from captured image

7355b

v
Set hand movement correction function to ON

7355cC

L

Switch to special imaging mode B in which imaging is performed
using only pixels of exposure lines in which bright line is captured.
In special imaging mode B, imaging is performed at high speed

by subjecting only area in which bright line is captured to imaging.
One or more pixels in direction perpendicular to exposure lines
may be omitted in imaging

7355d

\
Designate area of imaging in special imaging mode. By
designating narrower area than area in which bright line is
captured as area of imaging, it is possible to keep capturing
bright line even when imaging direction changes due to hand
movement or the like

7355e

\
Detect movement of captured image. By moving area
of imaging in moving direction, it is possible to keep
capturing bright line even when imaging direction
changes

7355f

Y

Obtain transmitted information from pattern of bright line

end
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FIG. 330B

lstart)

/7356a

Detect part in which bright line is captured, from captured image

7356b

y
Set hand movement correction function to ON

7356¢

Switch to special imaging mode C in which imaging is performed
using only pixels of exposure lines in which bright line is
captured. In special imaging mode C, imaging is performed
only in area in which bright line is captured, and imaging results
are arranged to form one image while ignoring original pixel
positions. One or more pixels in direction perpendicular to
exposure lines may be omitted in imaging. Since the number of
frames output from imaging unit is same as that in normal
imaging mode, special imaging mode C is suitable for receiver
that includes low-performance processor or receiver that
includes processor also engaged in other processes

~_7356d

Designate area of imaging in special imaging mode. By
designating narrower area than area in which bright line is
captured as area of imaging, it is possible to keep capturing
bright line even when imaging direction changes due to hand
movement or the like

v _7356e
Detect movement of captured image. By moving area of
imaging in moving direction, it is possible to keep capturing
bright line even when imaging direction changes

! -~ 7356f
Obtain transmitted information from pattern of bright line

y
end
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FIG. 332

356/536



uJaned
abueyd
Qoueulwn|
awes

leubis 1ybi <

leubis 3ybr <

Jamiwe ybn

\

Z1d

Jun uoneuUIwWJI}ap
uJaned
2bueyd sscueuIwNn

\

T1d

92IA3P UOIIEDIUNWWOD
uoilew.Jojut

pul

Spuodas||jiw £¢ ulyjim
uJoned swes 03 buipaodde ascueuiwn| abuey)d

\\

€149sS

uJayed paulwialep
03 buipiaodoe adueulwn| abueyd

7

Z1ds

JUBISUO0D S| ddueulwn| Jo (spuodasi||iw g 03 |enba
10 ueyy Jajealb yipim ul abelaae) abeiane buirow
Jeyy os uJtajied sabueyd dueUIWN| dUIWIDIDJ

\\

0Td

de€ee "'OlId

\\

T149S

Ces O

VEEE DI

357/536



(z4 Aouanbauy)

leubis Jybr] <
(14 Aouanbauy)

|leubis 1ybi] <

J9131we ybr

\k

€10
. jun
HUN SDUBYDY 5 110uiwsa30p
Aduanba.y Aduanba.q
4% 1o
92IA9p

UoIIEDIUNWWOD UOoIj_WLIOJU]

davee "Old

\

012

pud

SpU023SI||IW
€¢ 03 |lenba u10 uey)y ua3ea.ub
polad ul Aouanbauy abuey)

¢pasn sapuanbaly
1\

€10S

juelsuod

S| @dueulwn| Jo (Spuodasl||iw g
03} |enba 410 ueyjy 193ea4b6 yipim
ul abeaane) abeaaae buiarow
1ey3y os Aouanbauy paulwaalap
0} buipiaodoe aoueuiwn| abuey)d

\

¢10S

sapuanbaly Jo Ajljedn|d e auiwJialaq

\
s (Camis

VvEE DI

358/536



29S 000E/T 39S 0000T/T

9powW 2eIpawIau] SpowW uoiedIUNWWO Y61 3|GISIA

O N O Y

qEe 'Ol

paads 1933nys
39S 00T/T ~ o ojdwexg

opow bBuibew |ewJloN

C O N

359/536



SpOoW UOIEeIIUNWWOD
abew Ae|dsip pue ped |eubis asodwiiadns 4611 31qIsIA ul buibew] apow Buibew jewJlou u Buibews

— O N (O (OO

e —

0008 0008

uoneaunwwod| bHuibew uonedunwwod| bBuibew co_umw_,c:EEou m_.__m_mE_
4bI| 3IqISIA|  |eWJON bl 3IqISIA|  |ewJON bl 3|QISIA|  |ewJON

apow buibew]

Tawn

9¢g 'Ol

360/536



9pow uoljediunwuwod
4611 31qIsIA ul buibew]

C O O N 0 O N

abew Aejdsip pue pued |eubis asodwiiadng apow bBuibew jewuou ul buibew]

uonesIunwwod ybi| 3|gISIA 70 eRwe)

buibew| jew.aon Te) JaWe)

1D esawe)

apow buibewt VOQ

@ \\\ ZeD) esswen

LEE "OIA

361/536



uoIeWISS 2due)sIp abewl 0a13)s 10 SeJawed JO uoneuiquod abueyd

uonesiunwwod ybi| a|qisin buibewi jew.iopn buibew| |ewJdoN

Bbuibew jewJoN uoesunwwod jybi| 91qISIA buibew |ew.ioN

Bbuibew jewJoN Buibew jewJaoN uonedunwwod 3ybi| 3|qISIA

ced esswe)

ZeD euswe)

TED edswe)

apow bBuibew]

“oun )
J8EE "Dl
buibew jew.uou ul pabebua sessawed Ag pauieiqo
sabew wouy Adoosoauals buisn aosueisip ajewinsy
buibew) jew.opn £eD) eJawe)
buibew jew.opn ZeD elawe)
uolediunwwod 1ybi| 9|qisIA TeD esdwe)
apow buibew]
“Bwn

d8¢t€ "Old

sesawed Jo Ajjean|d e Aq Buibew) jewdou Bulnp
sobew wouj Adodsoauaals buisn aduelsip alewilsy

] 1

Buibew
|elWJoN

uonedunwwod Buibewl uopiediunwwod Buibewl uoniesiunwwod Buibewi
b1 3|qIsIA|  [eWION b1 3|qIsIA]  |eWION W61 31qisIA|  [elWwJoN

SeJawed 234y} JO 9sed ay) ul

ZeD esawe)

1eD eiawe)

apow buibew

“awn Seldawed OM] JO ased ay] uf

v8EE 'Ol

362/536



eJawed Jayjo buisn uonediunwwod 3ybi| 91qisiA wJoyad pue ‘iaylo yoes
woJj Aeme 1sayiie) sedawed Buisn uoiewWIISS IdULISIp abewl 0949)S WI0I9d

~U
ced

p’d
0008

O

@\?

_€eD

’

el

0008

T€D

~
(4]

O )

O & O

e

Ted

uonedIuNWWod 3ybi| 3|qISIA 10J £8D

seJawed 23443
JO 9sed ayy U

uonewsa aduelsip abewi oalals
Huiw.oiad Jo 9sed ayjl ul 19Yjo yoes wol) Aeme Ajgelasald ale sespwe)

\

ced

X

0008

)

veee "Old

selawed oM}
JO 9sed a3 U]

363/536



buibew jew.ou burinp
abeuw malaald se Aem sawes u| paAe|dsip

aq 03 se 0s abew Aejdsip anow pue -4OSUSS SIXe-6 JO an|eA pue buissadoud uonewIIss
2onpas/abaejua pue ‘JaA19094 Jo abueyd abew| wouy JaA19034 Jo dbueyd uonyisod-jjas wuopiad pue
UOI3034Ip pUe JUSLWSAOW 31eWIIS] uoIlDaldIp pue juawsAowW ajewlllsy ‘uoneaiunwiwod 1ybi| 9|gISIA Ul
buibew jew.sou bulinp abewl Aejdsiq uonew.ojul Yy Aeidsiq Janiwisuesy wodj [eubis aA1e0Yy

O N 2 O N 7 O N

\/ mimimy J ] ]
buiiels

\/ obe sAep / :1saAleH

IIegnA :BaJe uoidINpold

obe sAep / :1soAleH
IJegnA :BaJe uoidNpo.d uonewIoul Yy

0008 0008 T 0008

VRERIIGIWIR) TONe3IUNUITI0S
buibew jew oN U1 s1asin burbew jewoN 1 sasin

apow buibew]

Tawn

o€ "'Old

364/536



uoneuwJojul :
opsogPy

TPE "OId

365/536



uonew.ojul Aejdsip Jo

PaAI223a1 JO 9dA} 10 sua)3IwIsued] Jo Jagquinu
03 buipiodoe suoionpoudad Jo Jaquinu pue
‘Dwiy uononpoudad ‘@dAl punos abuey)d

uondaonad |eubis uodn pue Jaj31wisue.)
J0 AU9A02SIp uodn punos AQ AJIlON

0008

S((

¢ve 'Ol

366/536



0008

| &

7O N
Bl

Mmodae JO uolijoadip

ul doys uoneis-y
0] SJ932W /G

uodno)

\J =/

eve 'Ol

367/536



0008

/

€6ETH HE :apn1buoj 3583
Z6T0E"SET apniibuol 1se3

wo(Qg> :Jdodij
€°/8 ‘yanwizy
WIZT =opnmy

:uonisod jualin)

\

=/

vv€ "Old

368/536



0008

C O N

/

€6ETH PE :opnubuo| 3se3
Z6TOE SET apnmibuo| 3se3

€'/8 :yinwizy
wzT :apnnjy

ruonisod juatin)

\

=/

Sve 'Ol

\

uiebe bupybi 1e jeuruis)
juiod uayl pue adeys ,,co,, Ul

[euiwId) aAow aseald ‘Aj@jeandoe

2Jow uonisod auluLRp 01

sbuiaybi omy uo
paseq uoiisod
9jewns3

369/536



O
IRl

MOJ1le JO uondalIp
ul doys uoneys-y
0] SJ912W /§

U93.42S 33 apIsIno wodj adims

de|

wQT :923uesiq
WwZT :apnyyy
PBETH'pE :apnyuo| 1583
£6T0€°SET 3pnye] YN

27 Z0T :daIl
0008

wg :aoueisiqg
WZT :apnyyy
£6€TH"pE :apnyibuo) 1523
Z610€°SET 3pnge] YN

10T :dl

N J

370/536




2ouelsip Aejdsiq

\

O

sJ9jow
00€

\ 0008

LYE "OIA

U93.42S ay3 apIsIno

wod) 2dims

371/536



O N

Sow GT :sdn-300] Jo Jaquinp
UsA Qg6 :22uejeq pieda.d
a|ge|leAe s1eas
99JJ00 Y :|e1dads s,Aepo]

°9jeD d

\2 —/

177
0008

T008

0008

8¢ 'Ol

Jeg
d

JuRINeISAY
Y

abeubis

\

=/

372/536



1330 U283 J3IM UOTBWIO;UI
JuawAed pue “4asn

' ]IS URJ) 91RIDOSSY
. |I.I|||||||||J..I.I|||Jl1”url
uonew.Jojul
UOISSIWIDd

uonew.ojul buibieyd
UOIIBWLIOJU| pJed JIpaJ)

ar Jeniwsued |
plomssed

al |eulwia]
dl 495N
pJed WIS

uoIleWLIOoUl UOISSIWID

2108 %"

6v¢ "Old

373/536



P0OCO8

q0¢208
0s€ 'Ol

e0c08

1208

374/536



TS€ "'OId

0€08

sso.d uopng }e3s

375/536



uonisod buibewi pue uonisod Ae|dsip Jo Juswubly

32412 sIy3 e dijuabuly unoA aoe|d ases|d

N

T€08

0€08

¢S€ 'Ol

376/536



dejl 9|gnop Jo de]

PE08

€S¢€

OId

0€08

330 %0T
doys v

208

377/536



Jabul) yam aja410u3

7€08

440 %0T
doys v

rS€ "Old

0€08

2e0s

378/536



aw paulwJialapald 10 Julod

€08

SG¢€ 'Ol

0€08

330 %0T
doys v

2eos

379/536



ul3J2s ayl
9pISINO wou) 2dIMS

7€08

9G¢ 'Ol

0£08—

330 %0T
doys v

ce08

380/536



9zeb buiyoadip a|iym bupjullq usym -

aw} paulwJialapald
10j 9zeb buidesy usym -

LSE 'Ol

0£08 —

330 %0T
doys v

381/536



10SUas SIXe-g U0 paseq moJle Jo

uonoaldip Ul pesy JO JusW=A0W 2uUlllldala(

€08

8G¢ 'Ol

0£08—=2

30 %0T
doys v

ce08

382/536



~17
€e0s

Jaseda pue uad 31| asn 0]
‘ssaad uojing buranp uolang (uoissiwa 3ybi|)
uoissiwsuely Aq |eubis jJuauaayip yjwsued|

2€€08 uonng 21
qe€08 uonng -

ol

ecEO8 Jonwsued]

D 0

v6SsE "Old

383/536



uad sn|A3s 1] @sn

e0e08

d6S€ 'OId

384/536



FIG. 360

8030

L

8030b 8030a

385/536



19¢ "Old

386/536



30 %0T
doys vy

¢9¢ 'OlId

ce0s8

387/536



8¢€08

\\1\\\1\1\1

aJnjsab
/€08 aimded  epg

d4¢£9¢ 'Ol

- N

i440 9%0T 396 pue 43351694 ysed Jo juody ul
Kmmcc INOA Yiim aul| paAe|dsip-molaq muﬂt{

0£08 =5
V¢9¢ 'Ol

388/536



o

8€08
-
108 24n3sab aunyde)
LE0B 0€08
d+9¢ "Old

uolIssiwJaad uonedunNWwWod 104 Jabuly 1NoA
/ yiim aul| paAe|dsip-mo|aq aded) wmmm_a\

0£08 —2=

V+9o€E 'Ol

adeys siyy ui
papn|oul SI uoljew.Jojut

389/536



awin Jayng

390/536

eubl \ eubi eubl eubi 7 eubl 7 eubi
ra _m&ﬁ_ IS |1 zieubis Tleubls 7 z| _m%j IS
,;.mE_u
d469¢ 'OIA
sadA] Juauaylip Jo s|eubis Jiwsuedy AjRjeulally
Z leubis T |eubis Z leubis T |eubis Z leubis T |eubis
Am._‘c_u_

VvSot 'Ol



v__wwm_w T e1eq |1 ssaippy| @|queald
129PIS | € >poig | 2 woig | T >poig |alqweasd | I2UBIS e spolg | 2 ¥o0ig | T ol | alqweaid
“oun

99¢ 'OlA

391/536



T Yoo|g

€ 2d0Id

Z A20|d

Z A20Id

T %20Id

€ d0Id

€ X20Id

Z A20|d

T >oolg

Lwn

/9€ "OI4

392/536



S|02030.d 10 salpuanbauy Juasayip Jo sjeubis buipiwsuedy Aq
9OUDJIDDIUI INOYIM PBAISDRL 9F ued Si)3iwsued) pauonisod Agleapn

* A
,
/

ﬁmomkynv mBomanV

89¢ 'Ol

393/536



Janiwisuely 1ayjo wody jeubis uoissiwsuedy yiim buaaliajul
woJj |eubis uoissiwsuedy sy Jusaaald o3 ‘|eubis buiayiwisuedy Jou S| Ja331wIsues} 19yyo yoiym buinp poriad uj
|leubis sjiwisued) 4o |02030.4d uoissiwsuel) sabueyd pue ‘Jajiuwisuel) 1ayjo wod) |eubis saAledal Joniwsued |

: !
; : i
s . !
/ \ [
S : i
' |
A | ]
K |
. | !
i Voo
; | !
\
. ' 1
. ' i
' I
/ \ :
S ' |
’ 1) N
K : !
K | [Tp]
e ' | ~
; |
| <
, Voo (o))
/! Vo ™
VoL
. vl
i Vo
P
’ -_ _
; Lo
K |
vl
v
, Vo
. 1 .
S [
S L
\
/ vl
i Vol
, e
S [
Vo
I
S Vol
/. .__ i
/ HE |
v
;

eTS08 \V,DV

69¢ 'Ol



q1S08

yibuauls |eubis 03 buipiodoe
Aj23ededas sabueyd aoueulwN| PaXIW dAIS0Y

3
m 0S08

B

eTS08

04€ 'Ol

395/536



suonisod Jo Ajjeanid e
U29M]2Q SdUBUIWN| Ul DUIDIP
wloJ4} Jopiwsued] Jo uonisod a3ewins3

eTS08

Mieq

TLE "OId

396/536



Uotrss

°0TSL

[~~F~ elauwed Juodj

AQ 9zeb a3ew]s3

eOTSL

¢LE 'Ol

-

uonew.ojul
. 77 _p0o1Ss 924nos 3ybi| wouy
1x\f_.‘\\ uoI}eWIISD SIXe-9
r J.-\-vﬂ........ /_“—_
e gl
- ™ -— I \\\ .-....-.....
~agl- -

elowed yoeq .
AQ 9AI909Y 92uNn0S -

& ..Em_n_
qoTss

20TSZ . ;

397/536



juiod azeb Jo

JUSWIDAO|A
A _ 9TTSL
_”. § / /a ....w ......
(T152 N S
/ i = V/ o . =
. \M () \ (7 ) \
30 %071 et
. 1152 | {00 U 3PeN
1 _rff §
ITTSL /_/xr ® O /% PTISZ. ® © )
> /z /e 1 / r__... )
22.1N0S 221N0S
ybn 617
UrIss OT1SZ
b11S5/ JT1SL qriIsy/ BTTIG/

€LE

OId

398/536



-
.
’
’
’
»
.

. 9CT1SL
T e
22.1N0S
617
e <
Yz1ss
> J21SL
2Z1SL
N
. -
I eZISL
_ -
“(924n0s
b
>
e
pPZ1SL
qz15.-%"

vLE "Dl

399/536



Jabue| si
ybi1| bunywa sieadde ey Med
IN0 umo|q aJe saybiybiy on

wsid / a3e|d uoisnyiq

§ I
PETSL

A

m e 110 m
! 9€TSL _
i 224N0S i
i JETaL Y017 i
m 4 m
! 003 ‘Jed xJep ul !
I 3no umolq aJte syybiybry ‘ybiy m
1 AJ9AISSDOXD S| @dukUIWN| DDUIS !
m qc1SL S5I0S m
m g R m
" BETSL "
m MO[Sq W01y MIIA MSTA UOD9S _

400/536



wiJojiun si soueuiwn

opTSL

WJ0JIun JouU S| adueulwn’

wsid / 23e|d uoisnyig

PPTISL

92.1N0S 22.N0S
Sp1ss” | Loaubn b1
" 4
221N0S 221N0S
prrd ybn b
er1S/

M3IA UOID3S

401/536



9G9TSL

AN E

402/536



A
4 oL Jeyd
/ 91eld
Loy

691G/

wsd / 93ejd uoisnyiq

9152

924n0S . 321N0S
1ybl e
po1<s” =t 49157 b

. ]

wsid / @3e|d uoisnyia

99T1G/L . _
UoTSL
21e|d / \
uollo=|joy 2731N0S 221N0S
2\ 34bI 7 LLN

8¢ 'Ol

403/536



_—

22.4N0S

V'd #__m_._

A
je|d uonoayey 4L1SL

A
BLISL

64& "OId

404/536



e ek B e i i e R R R R SRR
mUlh : Om e B R i R e R R R R R e S SRR
R R R N N RS

SRR SRR, SRR
“—l_ D_J R R o A A N RN
* SRS T A . A

7~ “
PSTIS/ °815L

21e|d uonos|ay

224N0S
Y617

S T A S R S N W R A A A e e

08€ 'OI4

405/536



|leubls aAI9294 pue ul WoozZ

I8¢ 'Ol

406/536



FIG. 382

(start}

] 8101
Receiver receives signal by illuminance sensor
l - 8102

Receiver obtains information such as position
information from server, based on received signal

, 28103

Receiver activates image sensor capable of capturing
light reception direction of illuminance sensor

8104

Y
Receiver receives all or part of signal by image
sensor, and determines whether or not signal is same

as signal received by illuminance sensor

8105

y T

Receiver estimates position of receiver, from position
of transmitter in captured image, information from
9-axis sensor, and position information of transmitter

end
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FIG. 383

|start|

‘ . 8111

Receiver recognizes periodic change of luminance
from sensor value of illuminance sensor

! 8112

Receiver activates image sensor capable of
capturing light reception direction of illuminance
sensor, and receives signal

end
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FIG. 425
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