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(57) ABSTRACT

The communication device can easily serve as an extended
user interface such as a remote controller of a target apparatus
without causing any complicated operations to a user. The
communication device includes the following units. An appa-
ratus information obtainment unit (203) obtains apparatus
information from an apparatus. A position information
obtainment unit (206) obtains position information of the
communication device (102). An operation information
obtainment unit (212) obtains operation information based on
the apparatus information. A storage unit (213) stores the
position information as apparatus position information indi-
cating as a position of the apparatus, in association with the
operation information. A direction sensor unit (207) detects
direction of the communication device (102). A directional
space calculation unit (208) calculates a directional space of
the communication device (102). A selection unit (209a)
specifies the apparatus existing in the directional space based
on the apparatus position information and selects the opera-
tion information associated with the specified apparatus. An
operation information transmission unit (215) transmits,
based on the selected operation information, a control signal
to the specified apparatus so as to allow the communication
device to operate the apparatus.

1 Claim, 290 Drawing Sheets
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FIG. 6
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FIG. 7
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FIG. 9
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FIG. 10
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instruction 136 ON? /

Is terminal to which

medium (camera) is N
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FIG. 19
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with UID, (a) corresponding program such as a billing
program, (b) list including address or file name of
image data to be displayed, (c) image display
instruction information, (d) forced display instruction,
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data to be printed, based on above pieces of
information and/or procedure, and (iii) request
password entry if needed
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12 162c
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FIG. 20A
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yY 163c
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FIG. 21A s

Second RF-ID unit, on which URLs of relay servers are
recorded, is attached to or embedded in medium such
as post card. On outer surface of second RF-ID unit,
(a2) UID of second RF-ID unit and (b) information for
identifying first URL of a certain relay server are printed
to be displayed by two-dimensional bar-code.

Y 164b

There is camera capable of being connected to main
server. The camera has first RF-ID unit on which first
URL of main server is recorded. Optically read two-
dimensional bar-code, and convert readout information
to information for identifying (a) UID of second RF-ID
unit in post card and (b) second URL of different relay
serve

Y 164c
Record converted information onto memory in camera

Y 164d

Select specific set of images from images captured by
camera, and store set of images into specific first
directory in main server. At the same time, upload
information of first directory (first directory information)
as well as first URL of main server, to specific second
directory in relay server having second URL. Upload
information for associating UID of second RF-ID unit

with second directory, to relay server having second URL.

12 _—164e
Mail medium such as a post card to specific person

FIG. 21B
164f

The person receiving post card moves RF-ID unit of post card
into proximity of RF-ID reader of TV or the like. Thereby,
read second URL of relay server and UID of post card

1% 1649

(i) Access relay server having second URL, (ii) read (a)
program in second directory associated with UID and/or
(b) first URL and first directory information of main server
on which specific image data is recorded, (iii) download
image data from main server, and (iv) display image data
on screen
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FIG. 25

array picArray;

Main(void){ 6/006
Bool cn = ConnectServer(URL);

if(cnl=false){ 6007
/

SetDownloaded(DLcomplete);
picArray = DownloadedData(cn);

t
return; 6008

b
009 6010
void DLcomplete(void){
StartSlideShow(picArray);
return
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FIG. 27
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FIG. 32
(Start )
56541
Change to authentication
mode, generate
authentication
cryptography key, and
set timer
Y 56542
Write MAC address, key,
and authentication
command, into memory
in RF-ID unit
Y S6543
Transfer information
stored in memory of
RF-ID unit to RF-ID unit
of other terminal
S6544
Is response
received from
terminal to be authenticated
within predetermined time NO v 56549
period counted —
by timer? gqaondCeEI authentication
_S6545 Y 56550
Decrypt encrypted data l Display time out error

cryptography key using
authentication
cryptography key

\
Start communicating

using data cryptography
key

Is data
communication

__S6546

_S6547

successful?

NO

\ S6548

Display authentication
error
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FIG. 33

56560

Is authentication
command received from
RF-ID unit?

NO

V S6561

Perform other
—56562 processing

Encrypt data cryptography
key using authentication
cryptography key

v 56563

Transmit encrypted data
cryptography key to
terminal (camera) having
designated MAC address

\
End
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FIG. 35
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FIG. 36
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FIG. 39

( Start )

v S6601

Execute, by virtual
machine, program
read by RF-ID reader

56602

Does remote
controller have displa
' function?

NO

—56603

Is remote
controller paired
with transmission destination
(TV)?

YES
_—56604

Display "Display on
TV or on Remote
Controller?"

v /56605
User Input

56606
YES

Select "Display
on TV"?

Y

yNO _s6607 y 56608
| Execute rest Transmit program
~| processing of program to TV

/

End
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FIG. 40A

(a) Camera: Flowchart (Upload)

S5101

Capture images |~

v

Store captured 55102
images to third
memory

\

Second Memory 55103
Updating Process

communication
unit connectable
to Internet?

URL Generation | S5105
Process

v

Uploading Process

Y
Disconnect | S5107

communication unit
from Internet

55106

S,

Y

(End)
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FIG. 40B
(b1)
i Second Memory Updating Process:
 Casel :
.: Start
i \? _S5111 !
E Update final :
capturing time 68
: in second memory !
i v a
; End !
(b2)

Second Memory Updating Process:

Case 2
Cstart )

_S5121

Generate existence identifiers
64 of images not yet been
uploaded to server 42 among !

captured images, and store
generated existence identifiers
64 into second memory

End
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FIG. 40C

Second Memory Updating Process:

Case 3
( Start )

v S5131

Store not-yet-uploaded
image information hashed '

information 67 into
second memory

Y
End

(b4)

Second Memory Updating Process:

Case 4
( Start )
Y

Generate image serial numbers
| chronologically for captured

_S5141

images, and update final image
serial number 69 in second
memory
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FIG. 41

Camera: Flowchart (Upload)

URL Generation Process

( Start )

v 55201

Read, from second memory,
: server specific information 48
: (including server address

: information 81, login ID 83,
and password 84)

v /55202
Generate URL
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FIG. 42A

Uploading Process: case 1

( Start }
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final upload time to
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Time < Final
Capturing

Time ?
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Upload, to server,
images captured after
final upload time

Y

(End)
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FIG. 42B

Uploading Process: case 2

( Start )

Yy  S5231

Check not-yet-
uploaded image data
existence identifiers
64 in second memory

§5232

Is there any
image not yet been
uploaded?

S§5233

Upload images not
yet been uploaded,
to server

YV  _S5234

Update uploaded-
image information 67
in second memory

v
End
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FIG. 42C

Uploading Process: case 3

( Start )

Vv 55301

Check not-yet-
uploaded image
information hashed
information 67 in
second memory

yet-uploaded
image information
hashed information

67 in second memory the
same as hashed information ¢
that is generated
by hashing
NULL?

YES

NO  s5303

Upload images that are stored
in third memory but have not
yet been uploaded to server

v
End
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FIG. 42D

Uploading Process: case 4

( Start )

v __S5311
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image serial number of
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unique IDs newer than
unique ID received from
server

Y

End
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FIG. 46A

(a)
i Server Synchronization Examination: Case 1 i
i E
! S5701 i
! | Receive final upload date/time from server | !
E 55702 E
1 Final Updating !
H Date/Time < Final Capturing ;
! Date/Time 68 ? !
: W S5703 !
: NO Display, on display unit, :
! message indicating :
' synchronization failure '
i with server ;
: ! i
i Y i

(b)

Server Synchronization Examination: Case 2

(Start )

_S5711

Is there any
not-yet-uploaded image by
determination based on not-yet
-uploaded image existenc
jdentifiers 642

YES

NO Display, on display unit,
message indicating
synchronization failure
with server

_S5712

............................................................
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FIG. 46B

()
E Server Synchronization Examination: Case 3 E
: 55721 !
! Is not-yet- :
! ploaded image informatio NO !
i hashed information the same as a ;
! hashed value generated b '
! hashing NULL? 55722 :
i Display, on display unit, ;
! YES message indicating i
! synchronization failure !
; with server !
i | :
! Y :
! ( End ) ;

(d)

Server Synchronization Examination: Case 4

( Start )

v S5731

Receive, from server, image serial
number of image finally uploaded

55732

Final Image
Serial Number of Image
Finally Uploaded < Final Image
Seriall Nul?']bgr 69 oZIgnage
inally Captured 7
__S5733
NO Display, on display unit,
message indicating
synchronization failure
with server
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FIG. 47A
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Server Login ID 5903 | Server Login Password 5904
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to receive entry
of server
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Y _S531

Store server address
into storage unit

Y

S532

Complete
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of server login
ID?
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of electronic catalog
display

information?

_S539

Store electronic catalog
display information
into storage unit

Store server login ID
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Y
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Complete
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Y
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Complete
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entry of medium
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Store server login
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to receive entry
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display password?

__S537

Y
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user information

__s611

Obtain, as associated customer attribute
data, information of price range and
genre of products/services from customer
attribute database, based on gender and
age included in user information

v 5612

Obtain associated electronic catalog data
from electronic catalog database based on
information of price range and genre of
products/services included in customer
attribute data

v 5613

Transmit electronic catalog data to
terminal having electronic catalog
destination address

S614

Complete
transmission of electronic
catalog data?
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electronic catalog
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Decode encrypted
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Generate server URL from
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S633

Has electronic
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v 5634

Obtain electronic catalog
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(Data Download Mode)

Issue key signal of Decide
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(Catalog Operation Mode)
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Display electronic catalog
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FIG. 61
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FIG. 93
(Mobile AV terminal )
v ~S8300
‘ Press passing button I
S$8301
Is screen No
blankg =" v 58303
Yes Display selection
screen
58304
I n 1 ?
$8302 \ Voo s "get" selected
| Enter video get mode | No 58305
58306 Y |Enter video give mode]
Bring RFID unit of
terminal into proximity
of RFID unit of other
terminal
S8307 Y
Transmit video passing
request
58308
Is video No
assing response
D received? Vi _-S8309
Display error screen
indicating no response
S$8310
Is terrestrial No
channel information
_included in response _
information?
- 4 S8314
Is channel
Yes information of
BS/CS or cable TV
inclqdfgd in r(_asp_g)nse 58315
s8311 information?

Y

Enter wireless
LAN receiving
mode

Y ,—S58313
Enterfwirele(:jss LAN

transfer mode
S8312. Yes

Display designated
channel

Is mobile
AV terminal capable
of receiving terrestrial wave
(provided with tuner,
antenna)?

Yes
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FIG. 94

\I; S8320

Bring RFID unit of terminal
into proximity of RFID unit
of other terminal

Y S8321

Transmit video passing
request

(including video
information to be passed)

S8322

Is video
passing response
_received? _

No

v 58323

Display error screen
indicating no response

S8324

Does passing
response indicate passing
is enabled?

No

\ __S8325

Display error screen
indicating passing is

disabled
S8326
Is video
to be passed being No
received via terrestrial
?
waver \/ /_/58327

Yes Terminate video
communication via wireless
LAN

|
Y 58328

Clear screen display or
return to initial screen
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FIG. 95
S8340
Is wireless
LAN transfer
capable apparatus
information
held?
. 4
Yes Search for wireless |— >8341
LAN transfer
capable apparatus
S8342
Is wireless
LAN transfer capable
apparatus found?
Y
Transmit video transfer | S8344
request of
corresponding channel
to wireless LAN transfer
apparatus
S8344
Is transfer No
enable response S8343
received? Y

Yes

Y

Receive video packet
of designated channel
from other terminal via
wireless LAN

__S8345

Display error screen
indicating channel
passing is disabled

Y

Display desighated
channel

58346
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FIG. 96
S$8360
Are IP
address of
video server and video ID
and display time information
included in response
information?
Is IP address
of video server in
same subnet as IP address
of terminal?
Is display No
time correction function
unavailable? v 58363
Yes Correct display time in video
transmission request
I
58364
/ No | S8366
Transmit video transmission Does
request (including VideO ID retransmission Yes

58367

/

Is video
received from video

Display error
screen indicating
no server response

server?

Yes
| /58369

58368 | Transmit fast forward or
rewind control packet

Does time

of received video
coincide with time at

which video is to
be displayed?

No

S$8370

Display received video
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FIG. 97

58380

Are video URL and
display time information
included in response
information?

v S8383

Yes l Display error screen

58381 indicating response
Y et information is invalid

No

Perform name resolution
by DNS, and obtain IP
address of video server

58382

Is IP
address of video
server in same subnet as IP
address of terminal?
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FIG. 98

S8390

Is there

connectable home No

US REA45,980 E

access point other than currently
connected wireless
access point?

v —S8391

Reconnect to other
wireless access point
and obtain other IP
address

Are all
accessible home

and checked?

58392

Is IP address
of video serverin
same subnet as obtained
IP address?

access points connected

58393
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FIG. 99

58400

Is address of
video server a global
address?

Y /,/58401

Display address error
screen

Yes

58402

Is access
method (protocol) to
designated video
server known?

\ /,/58403

Display error screen
indicating access
method is unknown

58404

Is video
server treatable
same as home
~._ Server? _

\ /,/58405

Perform processing
according to access
method and obtain
video

v ~S8406

Display received
video
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\y $8410
Bring RFID unit of other
terminal into proximity of
RFID unit of terminal
\1( _—S8411
Receive video passing
request
S8412
Is terminal No
receiving video?
S8413 S8415

Is video get
command included in
video passing
request?

Is video get
command included in
video passing
request?

Transmit video
passing response
indicating video
passing is disabled

Enter video give mode

7 S8417

Is video being
received via terrestrial
wave?

58418

Display error screen
indicating passing is
disabled

Return video passing

response including channel
information

58419

v

Clear screen display or
return to initial screen

58420
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FIG. 101

58430

Is video

No

being received via
_BS/CS or cable TV?_

Yes
/58431

Return video passing
response including channel
information (IP address of
terminal may be included in
wireless LAN transfer mode)

\’ 58432

Clear screen display or return
to initial screen

Vi S8433

Return video passing
response including video
information (video server IP
address, video ID, and video
display time, or video URL
and video display time)

Vi /_/58434

Terminate video
communication via wireless

LAN

y S8435

Clear screen display or return
to initial screen
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FIG. 102

58440

Is double
screen display function
available?

_—58442

Y

Display selection
screen for selecting
whether or not to
get video

Yes

58443

IS ugetu
selected?
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\

, __S8444

Y S8441 disabled

Return video
passing response
indicating video
passing is

Enter video get mode

58445

Is channel
information of
terrestrial wave, CS/BS,
or cable TV included
in request
jnformation?

58447

Are IP
address of
video server
and video ID and
display time information
Nincluded in request
information?

Yes

S8446—_

Display designated
channel

Are video

information?

URL and display
time information
included in response

58448

/_/58449

Display information
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FIG. 109

( Start ’

Y
Add HF-RFID to —MO020
assembled product

Y
Record product serial }—M021
number in HF-RFID

Y
M022
Package product o

Y

Add UHF-RFID
to package

Y
Obtain corresponding |- M024
actual article number from
product serial number

Y

Write, to UHF-RFID, product serial - M026
number written in HF-RFID (or
corresponding actual article number)
and existence identification information
indicating HF-RFID is added

Y
End

—-MO023

M025

Management
server
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FIG. 110

( Start )

Read product serial number (or
actual article number) from UHF-RFID
and register shipment completion in
management server and status M016,
upon factory shipment

Vi _—MO032

Read product serial number (or
actual article number) from UHF-RFID
and register shipment completion

in management server and status
MO016, upon distribution center
shipment

__Mo025

Y /M034

Read product serial number (or
actual article number) from UHF-RFID
and register shipment completion

in management server and status
M016, upon retailer shipment

v M036

Read product serial number from
HF-RFID by RFID reader (46)

of TV remote controller or the like
and register product serial number in
management server in association
with TV identification information,

in installation site of product

Y
End
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(Cstat ) FIG. 112

9001aw VS
Is "image output button™ N
of terminal pressed?
VY

S001b
Is video or data obtained via
network displayed on terminal?

YY

Obtain information such as URL of server | —9001c
transmitting video, stream ID, stream
reproduction time information, and TV channel

v _9001d

Start power transmission and reception
from terminal antenna

Y 9001e
Is terminal in proximity
of apparatus antenna?

, VY . _9001f
Transmit power or signal from terminal

antenna to apparatus antenna

Y
001
Activate apparatus when apparatus is —9 g

not in operation
Y

Read apparatus attribute information (video display | —29001h
capability, audio capability, maximum communication
speed of Internet inside and outside, TV channel
connection, Internet and communication line type) via
apparatus antenna

]

9001i
Is video source TV and
connected to TV antenna?g¢” N " /9001j

<

Y < Connected to Internet?
_—9001k VY N\/

Set video rate and resolution according Display "video
to attribute information, and transmit output disabled"
server address, server ID on DLNA on display unit of
network, stream ID in server, and terminal
stream reproduction time information
to apparatus via RF antenna \9001m

o >
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FIG. 117
( Start )
Y
Receive registration }— M1301
command and
device UID
_—-M1302
Have home ID?
N
© Yy —M1303
VES Home ID
Obtainment
I
Y
Generate registration |— M1304
information
Y
Transmit registration f— M1305
information
M1306
Receive
registration
_response?. NO v
~ Notify registration | —M1307
failure
Y
M1308 End
User reply OK for

registration? " NO
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Home ID | -M1303 FIG. 118
Obtainment

Y

home ID?
Notify user of |- M1403
registration failure
Select M1404 End
automatic
generation
function
M1407
_~M1405 y ,-M1406 -
Generate Generate home ID Generate home
home ID using § |using unique ID using
position identifier of
information communication device random number
I |
Y

Transmit generated
home ID to server

_M1408

Receive
information
regarding generate

Register home ID
into communication
device itself

M1409

_M1411

End
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FIG. 121

Receive sharing -M1701

command and
home ID

M1702

Hold home
ID in receiving

communication
device?

NO

)

US REA45,980 E

, _M1703

M1704

Register received home
ID as home ID to receiving
communication device

Compare
held home ID to

received home
1D

identical \

different End
M1705

Select received Ask

home ID / M/1/710 registration
Select held d server to
home 1D B iy select M1706

icati ome ID
_M1709 communication Y /

device

Transmit held home Y

Transmit held
home ID and

ID as home ID and
received home ID
as sharing home ID
to server

Transmit previously
held home ID as
sharing home ID and
received home ID as
home ID to server

received home
ID to server as
sharing
information

\M1711

/

Receive sharing
response

_M1707

M1708

User reply
OK for sharing?
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FIG. 122

Y

Transmit sharing }—M1751
command and
home ID

M1752

Receive sharing
response?

NO

End

- M1753

Update home ID




US REA45,980 E

Sheet 131 of 290

Apr. 19,2016

U.S. Patent

92]AB( UOREJIUNWWOD
MJOMIDN SWOH

32IASQ UOiRIIUNWWO)D
ssa|aJIM Allwlixodd

]

Jea1 swon — 9l SWoH
I—I
v~ aI BwoH
[v_a1 swoy
| FEYNERS 921N 221A2Q
uonetisibay UOI1RIIUNWWOD UOIIedIUNWWIO)D
/ / /
S00TW UTOTTI STOTTW

€¢T 'Ol



U.S. Patent Apr. 19,2016 Sheet 132 of 290
FIG. 124
( Start )
Y
Detect connection f— M1801
to home network
Y
Broadcast request  f—M1802
for home ID sharing
M1803

Receive sharing

US REA45,980 E

Y
End

response? NO J /M1303
Home ID
YES ~—M1804 Obtainment
Register received home Processing
ID to transmitting
communication device Y
End
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FIG. 125

( Start )

Y

Receive request for  |—M1851
home ID sharing

M1852

Is receiving
communication device
a master terminal selected
in home network?

NO

End

Transmit home ID in — M1853

receiving communication
device in response to
request

End
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FIG. 137A

(2) Product Information

YO1U

Part Number ID (TV Part
Number, Color Information)

YO1lUn

UID (Product Serial Number)

YOan\_\

Address of Registration Server
(www.panasonic-server.com)

Server Login ID

Server Login Password

Operation Program
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FIG. 137B

(3) Server Registration Information
Part Number ID (TV Part
Number, Color Information)
UID (Product Serial Number)

Position Information of Mobile
Terminal N20

Server Login ID
Server Login Password
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FIG. 138A
Part Number UID Position Information
(Latitude, Longitude,
Altitude)
Latitude 139° 46.
Model Number Product Serial Lsr:glfltu?je 35° 41_ab?3
of TV N10A Number of TV N10A Altitude 1.cc [m]
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FIG. 138B

Sheet 148 of 290

Part Number

ulbD

Position Information
(Latitude, Longitude,
Altitude)

Model Number
of TV N10A

Product Serial
Number of TV N10A

Latitude 139° 46.aa
Longitude 35° 41.bb
Altitude 1.cc [m]

Model Number
of BD Recorder
N10B

Product Serial
Number of BD
Recorder N10B

Latitude 139° 46.dd
Longitude 35° 41.ee
Altitude 1.ff [m]

Model Number
of Air Conditioner
N10C

Product Serial
Number of Air
Conditioner N10C

Latitude 139° 46.gg
Longitude 35° 41.hh
Altitude 1.hh [m]

Model Number
of Air Conditioner
N1Q]

Product Serial
Number of Air
Conditioner N10J

Latitude 139° 46.kk
Longitude 35° 41.1I
Altitude 1.mm [m]

Model Number
of FF Heater
N10K

Product Serial
Number of FF Heater
N10K

Latitude 139° 46.nn
Longitude 35° 41.o00
Altitude 1.pp [m]
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FIG. 139

( Start )

\

NOO1

Receive
power from antenna
Ni1

NO

NOO2
Generate product —
information

Y

NOO3
Transmit product —
information from
antenna N11

Y
End
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FIG. 140 @

Y

Supply power from RF-ID
reader/writer N21 to RF-ID unit

US REA45,980 E

- NO04

__N0O5

Receive
product information by RF-ID
reader/writer N21

No

v Yes

Analyze production information

- NO06

Y

Determine position

- NOO7

Y

Generate server registration
information

- NOO8

Y

Transmit server registration
information

- NOO9

B

NO10

Receive server
registration completion
notification?

No

\V; Yes

Analyze server registration
completion notification

- NO11

Y

Display registration completion
on display unit N25

- NO12

Y
End
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FIG. 141

( Start )

Y

NO13

Receive
server registration
information

Not Received

Y

Analyze server registration
information

|- NO14

Y
Store product information — NO15

Y
Generate server registration
completion notification
Y
Transmit server registration
completion notification

Y
End

- NO16

| NO17
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FIG. 143A

(1) Positional Information

Position Information
Second Server Login ID
Second Server Login Password
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FIG. 143B

(2) First Product Control Information

Part Number ID (Part Number, Color
Information of Air Conditioner N10J)

UID (Product Serial Number of Air
Conditioner N10J)

Product Control Command (Power
ON)
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FIG. 143C

(3) Second Product Control Information

Part Number ID (Part Number, Color
Information of TV N10A)

UID (Product Serial Number of TV
N10A)

Product Control Command (Power
OFF)
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FIG. 155
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FIG. 156
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FIG. 159
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FIG. 162
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FIG. 173

Obtain direction information by integrating
data of angular velocity sensors

Y
Obtain position information by integrating
data of acceleration sensors

Y

Calculate absolute coordinates of position
of mobile device

Y

Correct absolute coordinates by using data
of GPS or magnetic compass

Y

No

Is RF-ID detected?

Obtain coordinate information of mobile
device when detecting RF-ID

The mobile device reads a first server URL, service ID, product ID,

a MAC address, and an authentication key from the RF-ID, and
transmits the service ID and the product ID to the first server URL to
record the coordinate information corresponding to the product ID
onto the first server. The mobile device obtains a URL of the second
server corresponding to the service ID, connects to the second
server, and transmits the coordinate information of the mobile
device, a product name, product ID, a MAC address, and an
authentication key to the second server.

The second server encrypts (@) address information of the coordinate
information corresponding to the product ID or (b) 3D building
coordinate information of a building stored in the building coordinate
database, and transmits the encrypted information to the mobile
device via the first server.

Y

The mobile device performs user authentication for the encrypted
building coordinate information by finger print authentication or the
like, and if the authentication is successful, decrypts the encryption
to obtain the building coordinate information.

The mobile device displays, on the display unit of the mobile device,
an icon or mark of a device such as a TV, an air conditioner, or a fire
alarm, in which the RF-ID tag is stored, so that the icon or mark is
positioned at the current coordinate information of the mobile device.
Then, the mobile device also displays a 3D wireframe image of a
building, overlapping the 3D coordinates of the device.

>
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FIG. 174 ?

Pattern matching between (a) building coordinate information and
(b1) coordinate information generated by the mobile phone or (b2)
trajectory information indicating a travel of the coordinate information
can calculate errors in the coordinate information. Thereby, the
position information correction unit and the direction information
correction unit can calibrate the absolute coordinate information of
the mobile device.

Y

The mobile device reads, from a RF-ID tag, coordinate accuracy
identification information indicating an accuracy of coordinate
information registered in the RF-ID tag or the first server. The
determination unit determines that accuracy is high if the coordinate
accuracy identification information indicates level 4 or higher among
5-stage levels. If accuracy is high, the coordinate information
generated by the mobile phone is calibrated by using the coordinate
information registered in the first server.

v

The mobile device Is brought to touch the first device such as a TV in
order to determine the first coordinate position of the TV. The
mobile phone stores the first coordinate position into the position
information recording unit. Then, the mobile device is brought to
touch a RF-ID unit of the second device such as an air conditioner to
obtain second coordinate information. Thereby, the relative position
calculation unit can obtain coordinate information of relative positions
of the first and second devices. In this case, the determination unit
examines accuracy indicated by the coordinate accuracy identification
information of one of the first and second devices. If it is determined
that absolute accuracy of the information is high, it is possible to
determine, with high accuracy, absolute coordinate information of
the other device by using the coordinate information of the former
device.

Y

The mobile device is brought to touch the first device in order to read
a MAC address and an authentication key and also brought to touch
the second device in order to read a MAC address and an
authentication key, in order to perform authentication. Thereby,
connection authentication between the first and second devices can
be performed on a network. In this case, relative positions of the
two devices can be determined. Since a physical position relationship
between the plural devices connected via the network are known, the
distance calculation unlit calculates a distance between the devices.
Thereby, devices on the physically shortest path between the devices
are powered ON to perform communication such as wireless
communication between the devices. As a result, a communication
speed can be increased and power consumption can be reduced.
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FIG. 184

 Start )

Y

1 Set apparatus connection mode of
S5081 mobile terminal

<
T~

\

Display "Please make mobile terminal touch
| (be close to) home appliance control device"

S5082
S5083
Establishment of No
Near Field Communication
Yes
S5085
\ /

Change current mode to a mode for "setting of connection
to another apparatus”, and download connection setting
program corresponding to home appliance control device
from server

S5086
Al /

Display "Please touch a target apparatus to be connected
within one hour" on mobile terminal
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FIG. 185

7

Measure distance between mobile terminal and
home appliance control device (SEG)

J
55087 Is traveling time or distance of No
mobile terminal is long?
S5088 y Yes

Turn setting mode OFF
S$5089 - J

Y

Turn setting mode ON, when position
| information of mobile terminal becomes close
S5091( to position information of target apparatus

A

)

0

VS
$5093—"| n =n +1

s5092—"| "

Y

Perform proximity wireless communication
between mobile terminal and n-th apparatus

S5094

Y

Reads, by mobile terminal, information from
SSOé memory of target apparatus via NFC
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FIG. 186

?

Determine, by mobile terminal, whether

/ ortrplot home:cap[grl]iance cfc%ntrol device a)nd
n-th apparatus (hereinafter, apparatus
55096 can communicate with each other

v

Do home appliance control device No
and apparatus have respective S5098

different communication protocols?

S5097 Y
Yes Is communication NO
protocol of apparatus old?
vYes

Perform, by mobile
termina(, version-up of
> communication protocol
of apparatus
/
Download, by mobile terminal, \
/ communication protocol data S5099
S5101 corresponding to apparatus from

the server,

Y
No Has the new protocol already \
been installed onto home <
appliance control device? /
S$5102

Yes \

S5103 Detect that switch (button) for "start of

\ connection between home appliance
control device and apparatus” is pressed

,\\
T Issue, by mobile terminal, secret key §~_ T
@ (with limited effective time period) 55104 @
Y

Transmit secret key from mobile terminal
to home appliance control device (SEG) | ~-S55105
\

Transmit secret key and transmission instruction I™~_g510g
from mobile terminal to apparatus by NFC

A
End
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FIG. 187

( Start )

A Determine, by mobile terminal, A
whether or not apparatus and home
appliance control device communicate
directly with each other

55111\\ v

Change a radio strength of the short-distance radio according
to a distance L between the n-th apparatus and the home
appliance control device, in order to increase the security and
save energy

S5112 \
N Perform mutual authentication between

home appliance control device and apparatus

Y Y

Transmit authentication Make mobile terminal
result from home appliance touch apparatus so that
control device to mobile mobile terminal obtains
terminal via server authentication result

S5114

\
——NL—<IS authentication OK?> <Is authentication OK'.)NO—

Yes Yes “S5116

S5117 \A

Has connection authentication of
n-th apparatus already been completed?

Yes
S5118 v
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FIG. 188

S5119
Al

Move mobile terminal to location of (n+1)th apparatus

<
.-~

Obtain, by mobile terminal, physical
relative or absolute 3D position
information

S5121 /
\

S5122

Y

Display, by mobile terminal, image information or
coordinate information which indicates pieces of position
information of first to (n+1)th apparatuses on screen

S5123
Completion WO
< /

Yes
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FIG. 190

( Start )

Y
Set reading mode of mobile terminal

/SSZOla

Establish proximity wireless communication | 55201b
with home appliance control device (SEG)

Y

Read, by mobile terminal, data of home |~ 55201c
appliance control device (SEG)
Y S5201d
Have sever address been \<No
obtained from home appliance
control device (SEG)? /
Yes >
S5201e
Access the sever Access sever address
address by mobile of manufacturer or
terminal product number of
home appliance
/5520” control device (SEG)

Is connection \No
<successful? > Y /55201h
Display, on menu
Yes screen, manufacturer
and product number
of home appliance

control device (SEG)
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FIG. 191

(10)
/SSZOli

Display initial menu on mobile terminal

A S5201k
Is there new version of software\< NoO

or firmware of home appliance

control device (SEG)? /

Yes S5201m
//

Y

Download, by mobile terminal, new
version of software form server

Y /SSZO].I’\

Has user selected "Installation"\ No -
button on mobile terminal?

Yes
S5201p

X ol

Perform, by mobile terminal, version-up of
home appliance control device (SEG) after
performing authentication between home

appliance control device (SEG) and server
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FIG. 192
S5201
~ .
Is home appliance control device (SEG) Yes
connected to server?
No <

$5201r— |~ y 220t

Download, by mobile Perform, by mobile

terminal, new-version terminal, authentication

appliance control device
(SEG) and server

v S5201s
S5202a

Yes Y
>le Cause home
V\ gppliané:g Cé))ntrol
- - evice (SEG) to
S5202¢ pisplay Please touch install new-version
home appliance control software from the
device (SEG) for m server
seconds."” on mobile
terminal \” S5202b
S5202d
Y ~ { Completed? No
Establish proximity wireless
No /' communication with home Yes
appliance control device
(SEG)
Yes
v S5202e

Transmit new-version software
from mobile terminal to home
appliance control device (SEG) by
proximity wireless communication

v S5202f
éas already been installed>NL
Yes

Y

©
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FIG. 193

II e S$5202g
Is home appliance control No
device (SEG) connected to
server?

\ /Yes

Connect mobile —55202h _
terminal to home v /35202|

appliance control - -
device (SEG) via Connect mobile terminal
server to home appliance control
device (SEG) via wireless
Intranet
Y $5202j
Set "apparatus connection mode" }— J
on menu screen or the like of
mobile terminal
v /SSZOZK
Is manufacturer name, model No
number, or product number of target
apparatus to be connected known?
Yes
V /55203m

Transmit manufacturer name, model number,
or product number inputted or selected on
screen, from mobile terminal to server

Y

Determine whether or not normal
communication is possible by using
communication protocol of home
appliance control device (SEG) and
communication protocol of target
apparatus to be connected

No
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FIG. 194

% 5202

Transmit new-version communication protocol
from server to mobile terminal or home
appliance control device (SEG)

<
Y
Display "Do you wish to download a new-version
communication protocol?” on mobile terminal

v

§)oes user wish to download>Nﬁ/ /552021:
S5202s

Yes Display "The home appliance
control device (SEG) cannot
be connected to the
apparatus to communicate.”
on mobile terminal

__S5202r

Y
Determine whether or not home S5202u
No appliance control device (SEG) is
connected to server and data of
communication protocol is large

Tves __S5203a

Start, by mobile terminal, communication
between home appliance control device
(SEG) and target apparatus

Y
_ L
Is communication successful?
S5203b €s
> 14}

) ? _S5203¢

Transmit downloaded communication protocol from
mobile terminal to home appliance control device
(SEG), and causes home appliance control device
(SEG) to install communication protocol

Y

ﬁs installation successful'.>NO
S5203d

©
14
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FIG. 195
D)
) /55203e
Has user selected mode for No

performing "connection setting
for a new apparatus”

Yes

\! /552031:

Establish cryptographic communication
between mobile terminal and home
appliance control device (SEG)

N /552039

Display "Please move to the location
of the apparatus within n minutes.”
on mobile terminal

S5203h

L4 ~
Start moving of mobile terminal by operator
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FIG. 196

<
Y .
S
Obtain, by mobile terminal, relative 3D coordinate //5203|

information of mobile terminal with respect to
home appliance control device (SEG)

\y S5203j
< Has mobile terminal reached target apparatus?}N—
0
vYes S5203k
Does target apparatus include
: No first wireless communication Yef
unit and the like <
v S5203n
S5203l Establish proximity wireless
Y et communication between
Input apparatus mobile terminal and target
in ormaltign to mott>)lle q apparatus
terminal by using bar-code
reader \y ~— $5203p
Read apparatus information by
Y S5203n mobile terminal and transmit
— apparatus information from
Transmit input apparatus mobile terminal to server
information from mobile W S5203
terminal to server g
Transmit 3D coordinate position

S5203z | information of target apparatus

oot : from mobile terminal to server
erform change
routin for S5203r
communication N Does target apparatus have
protocol of home 0/ the same communication
Y |appliance control protocol as that of home
<16) device (SEG) appliance control device (SEG)?
1 >| Yes
2V S5203t

Issue secret key from mobile terminal,
and transmit secret key and also
transmission instruction to target
apparatus by proximity wireless
communication such as NFC.

v S5203U

Cause, by mobile terminal, home
appliance control device (SEG) and
target apparatus to start authentication

S5203x

Is authentication successful?)W—-

y Yes °
CConnection Completion)
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FIG. 197

(19
S5204a

Examine, by server, protocol information such as
communication standard, middleware, and application
of each of target apparatus and home appliance contro
device (SEG), based on apparatus information

S5204b

N ~

Is normal communication is possible by

using communication protocol of home Yes
appliance control device (SEG) and @
communication protocol of target apparatus?

No
Y L~

Search, by server, for communication protocol of
the home appliance control device (SEG) which
has a version suitable for target apparatus

L 55204d

S$5204c

Y
Display "Do you wish to download communication
protocol suitable for the target apparatus?”

on mobile terminal

<Does user wish to download?>—
S5204f
Yes Y

Display "The home
appliance control
device (SEG) cannot
communicate with this
apparatus" on mobile
terminal
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2
; /55 04g
Is home appliance control device
No \(SEG) connected to server?

VYes L~ S5204h

Is mobile terminal capable of
performing cryptographic

No communication with home appliance
contro| device (SEG)

v Yes /55204i

Install communication protocol for target
apparatus from mobile terminal onto home
appliance control device (SEG),

FIG. 198

\7 S5204j
<Is installation successful?\l(
<) Yes
v - $5204k

Start authentication process between target
apparatus and home appliance control device
(SEG) by using optimum communication
protocol via wireless communication except NFC

v —55204m

Display screen for persuading user to issue
instructions to target apparatus to start
connection

\
Display "Please move § S5205a
and touch home

appliance control
device (SEG)" @

Y
Establish proximity | S5205b
wireless communication
between mobile
terminal and home
appliance control
device (SEG)
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FIG. 199
(19)
Y
Cause home appliance control device /55204'3
(SEG) to continue cryptographic
communication for predetermined
time period
S5204
Continue, by target apparatus, }— '
cryptographic communication for
predetermined time period
Y
S5204s
Determine, by mobile terminal, whether }—
or not home appliance control device
(SEG) and target apparatus have
performed mutual authentication
Y S$5204t
<Is mutual authentication successful%
0
Yes
y —S5204u y — S5204x
Display "Completion of connection] | Display
between home appliance control "Connection
device (SEG) and apparatus" on failure” on
mobile terminal mobile terminal
|
Y

End
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FIG. 200

( Start )
/55206a

Is it difficult for target apparatus and
home appliance control device (SEG) to
communicate directly with each other

" /55206b

Obtain, from server to mobile terminal, position
information of relay device between target

apparatus and home appliance control device
(SEG)

Does mobile terminal have network configuration Yes
information of home appliance control device (SEG)?

No - S5206e

Establish proximity wireless communication between
mobile terminal and home appliance control device

(SEG), and provide network configuration information
to mobile terminal

<
T~

\

&)

\
Internet I—iServer|
PAN ID2

PAN ID1

MAC Address 1

nother

A
A

Relay
Device

Another
Apparatus 2
NS

L MAC Address 5 MAC Address 2 MAC Address 3 y

MAC Address 6
MAC Address 4
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FIG. 201

&)

<

\’ /552061‘

Mobile terminal establishes proximity wireless
communication with relay device, and sets relay
device so that target apparatus is connected to home
appliance control device (SEG) via relay device.

v L~ S$5206g
Has connection between target No
apparatus and relay device been
completed?
Yes [€
\ — S$5206h

Record, onto relay device, connection information
of mobile terminal, server, or home appliance
control device (SEG)

v L~ S$5206i
<Has connection between relay device No

and home appliance control device
(SEG) been completed?

v res 55206

Has connection authentication
between target apparatus and No
home appliance control device

(SEG) been completed?

Yes

Y
End
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FIG. 204

( Start )

Y
Generate, by mobile terminal,

rough position information by
using GPS

56001

Y _ S6002
Obtain position information by
mobile terminal,

Y

Calculate, by mobile terminal, position |—
of mobile terminal by using traveling
direction and traveling distance

calculated on step length information

56003

Y

Register, by mobile terminal, [ —S6004
calculated position information
to database

Y

Mobile terminal serves as remote [, —
controller when TV is on normal line
passing 3D coordinates of mobile terminal
in direction measured by mobile terminal,
if mobile terminal is pointed to TV.

5

56005
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FIG. 206

— S6017
Mobile terminal learns past data to
increase accuracy of traveling distance |
calculation and generates accurate 3D
position information.

Y /56018

Is accumulated error of \ NG
r than

3D position information greate
predetermined value? /

Yes

Correct error in 3D position information
(reference position)
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FIG. 210

6140a
CBD Coordinate Mapping)/

% _6140c

Mobile terminal transmits GPS information to server
and thereby obtains 3D absolute coordinates.

Y 6140d

Mobile terminal switches position determination by GPS
to position determination by motion sensor, thereby
calculating 3D coordinates.

\/ L~ 6140e

Mobile terminal records 3D coordinates of mobile
terminal establishing proximity wireless communication.

\ 6140f

Mobile terminal further calculates 3D coordinates based
on the number of steps, step length, and direction of
the user.
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FIG. 211

561409

Mobile terminal updates 3D position information of
apparatus, and records high-accuracy position information
identifier in association with updated 3D position information.

Y S6140h
3D Coordinate Accumulated Error PE >
Predetermined Value? No @
Yes )
V] L S6140i

Mobile terminal searches neighborhood for apparatus
assigned with high-accuracy position identifier, and
displays, on screen, instructions "Please touch the antenna
unit of the NFC of the apparatus” in addition to
searched-out apparatus.
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FIG. 215
o) S9301
Y 59302

Obtain, by mobile device, position information of mobile device itself

Vi 59303

Point mobile device to A

Y

59304

Extract, by mobile devic
existing in pointed direction from database

e, apparatus candidates

Y

S9305
<Are there plurality of apparatus candidates§

Yes

Y

59306

Display list of apparatus candidates with their
position relationships on mobile device

Y

S9307
<Is direction pointed by mobile device changeé

Yes
Y

59308

Change display of a
according to changed direction

pparatus candidates

Y —59309
Does mobile device detect
pressing of Lock button?

e 59310

Specify, by mobile device, certain

apparatus selected by user, and obtain
or download network connection
information of apparatus from database

b
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FIG. 216
?< \
__S9401
Is mobile device connected to No

apparatus via network?
7 Yes — 59402

Is only communication information
obtained from database? No

v Yes

Inquire about performance — 59403
capability of apparatus
" 59404
Execute control program

Y
Display thumbnails and the like of
TV channel broadcast programs

Y

Issue instruction to display selected
program, from mobile device to apparatus

| 59405

| S9407

Y

Receive, by mobile device, video data
having quality according to performance
capability from TV

59408

Y

Display received video data on mobile
device

| S9409

Y
Display next channel program on mobile | —-59410
device display screen and TV screen, when
user flicks to the right on mobile device

display screen
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7

Display certain program on display
screen of mobile terminal

FIG. 217

| 59501

Y

Extract, by mobile device, apparatus § ~ S9503
candidates in pointed direction from

database
Y —59504
Qre there plurality of apparatus candidates?
\! Yes
L— S9505

Display list of apparatus candidates with
their position relationships on mobile device

\ S9506
<s direction pointed by mobile device changed§
\ Yes
|- S9507

Change apparatus candidate displayed at center
of display screen according to changed direction

A

59508
Does mobile device detect pressing
of Move button?

Yes

Y
Specify, by mobile device, certain |~ 59509
apparatus in pointed direction when
pressing of Move button is detected

\

Obtain or download, by mobile device, | S9510
network connection information and the
like of specified apparatus from database

5
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59601

<Does apparatus have capability of recording>

\ /Yes

Transmit, from mobile device to apparatus,| ~ 59602
content source information, authentication
information, recording range information
together with recording instruction

Y

Receive, by mobile device, information
of content recorded on apparatus

L 59604

Y

Display details of the content recorded
in the apparatus on mobile device

- 59605

S
<recording be continued?

hould apparatus

Yes

\ __S9606

:>>g9____

\ — 59608 Y

59607

Cause apparatus to
continue recording

Cause apparatus
to stop recording

Y

Display on mobile device, information of
previously-displayed apparatus again,

when mobile device is disconnected from
apparatus (recorder)

- S9609




U.S. Patent Apr. 19, 2016 Sheet 231 of 290 US RE45,980 E

FIG. 219

(4
59701

Display, on mobile device, same video as
that displayed on TV

v 59702

Does mobile device detect
pressing of remote control

mode button?

Y
Voo 59703
Switch to remote control mode for TV
Y 59704
Is communication rate No
or use frequency low?
v 'es 59705

Switch to wireless communication standard
resulting in lower power consumption

SAA

)

Is pressing of unlock \NO
button detected?
S9706
Yes

Y 59707
Release connection from TV

Y
Return to initial screen 59708

Y
End
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FIG. 220

9113

9000
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FIG. 222
( start )
Y
Obtain position information of mobile 59912
device
\ —59901
Display cooking recipe selected by user
on mobile device
A 59902
Point mobile device to target apparatus
y
Extract, by mobile device, apparatus candidates - 59903
in pointed direction from database
Y —59904
<Are there plurality of apparatus candidates?>
ers
L 59905

position relationships on mobile device

Display list of apparatus candidates with their

y

<Is direction of mobile device changed?

559906

\ Yes

according to changed direction

Change display of apparatus candidates

- 59907

g

/

N—<Is release of Move button detected
0

?559908

Yes

v

Obtain or download, by mobile device,
network connection information and the
like of target apparatus selected by
user, from database

- 59910

Y
®
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FIG. 223

S9001

/
Does apparatus have
capability of cooking?

VYeS

Transmit, from mobile device to apparatus, 59002
authentication information, recipe information,
and recipe source information together with
recording instruction

Y

Receive, by mobile device, recipe cooking — 59004
details which are recorded on apparatus

Y

Display, on mobile device, cooking |~ 59005
details to be performed by apparatu

Y _— 59006
Should cooking start No
by apparatus?
v €S _ 59008 v 59009
Cause apparatus Cause apparatus
to start cooking to stop cooking
Y

Display information of previously-displayed ,—59010
apparatus (TV or the like) again on mobile
device, when the mobile device is disconnected
from target apparatus (microwave)

5
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FIG. 227

/402a

Yes / Is GPS sensor or function of
detecting radio waves in
building in mobile device running?

No ~_402b

User at entrance of building (user’s home)
selects "indoor position determination
mode" on UI of the mobile device.

> 402c

Mobile device determines whether
or not current position coordinates
of mobile device which are detected
by GPS sensor are close to

No/ previously-registered building, or the
mobile device detects waves emitted
from apparatus in the building
(user's home), in order to detect
whether or not mobile device is
close to the building.

Yes 402d
Activate angular velocity sensor, geomagnetism sensor,
and acceleration sensor, if they are not running
' 402e

Can map and reference poin
information be obtained from map \ Ng
management server on Cloud

system or from SEG (server in

user’s home)?

Yes _~402f
Obtain map and reference point information
<
> - 402g

Detect predetermined characteristic

change pattern (motion of sliding doo
indicated by repetition of previously-
measured angle change, or move on No
stairs indicated by vertical acceleration
change, for example)

| Yes 402h

No Is "similar characteristic change
pattern" registered in mobile
device?
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FIG. 228

Specify target reference point (entrance, for example) |~ 403a

based on data change pattern, and obtain a coordinate
value (a relative coordinate value with respect to
arbitrary reference point as initial position, an absolute
coordinate value based on latitude/longitude and sea
level, or the like) of reference point

Write coordinate value of reference point over current 403D

position information stored in mobile device

Start measuring move of mobile device from reference | —403c

point by using sensors in mobile device (angular
velocity sensor, geomagnetism sensor, and
acceleration sensor, for example)

Repeat determination of current coordinate information |~ 403d

of mobile device on 3D space based on move
information of move from reference point

- - - 403e
Determine based on the move information whether
or not mobile device moves without obvious

ascending action using stairs or lift on map

Mobile device determines whether or not current | 403f
coordinate information is higher than height information.
The height information is a height of the user which is
obtained from mobile device or from server (SEG, server
on Cloud system, or the like). If height information
cannot be obtained, average height (170 cm, for
example) in corresponding country or region i obtained
from preset information in SEG, server, or mobile device.
If current coordinate information is higher than the
height, the coordinate information is modified to be

lower than the height.
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404a

No\\\

Are area information (coordinate value)

indicating respective areas such as living
room and bedroom previously set in map
information?

V7 Yes

~__404b

Obtain area information indicating
rooms on map, with reference to map
information stored in mobile device

404c

Specify room where mobile device exists

(X1,Y1,Z1 < Xm, Ym, Zm < X2,Y2, Z2)
based on coordinate information of mobile
device and area information

404h

Specify controllable
apparatuses existing in
direction pointed by
head of mobile device,
with referenc to map
information stored in
mobile device

Display room name (living room,
for example) of specified room
on screen of mobile device

. 404d

Specify controllable apparatuses
existing in direction pointed by
head of mobile device with
reference to map information
stored in mobile device

__404e

404f

device exists.

Determines, based on previously-set coordinate value
of equipped position of each of specified apparatuses,
whether or not apparatus is in room where mobile

It is also possible to make the determination based on
previously-set room name, if any.

Y 404i

Generate apparatus
list to be presented to
user

Generate apparatus list to be
presented to user. In apparatus
list, apparatuses in room where
mobile device exists are
distinguished from apparatuses
not in the room, by includes Ul
group of apparatuses in room.
For example, different groups of
apparatuses are displayed in
respective different color frames.

4049

o,
>

®
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FIG. 233

VV@

No

Obtain current coordinate
value of mobile device

Determine, based on map, whether
or not there is any reference point or
any attention point in range within 3
meters from current coordinate
information on the map

I Yes

__408a

408b

Refer to list of sensors to be used near
reference point or attention point

__408c

Obtain detection information detected
by target "angular velocity sensor"
and time information (10 seconds, 5
seconds after arrival)

__408d

Release sleep mode of angular velocity
sensor and start measurement

__408e

S

Y

>

Is pattern of detection result

No /' of sensor regarding reference

408h point or attention point

detected?

No / Has time period
of 10 seconds
passed?

Yes

<

408f

T~

| Yes

408g

Count discovery
rate within time

period (- 1 count)

Yes

408j

the list.

Overwrite the time information End
on the list to be extended.
When the list is obtained from
the server, the mobile device
notifies the server of the time
information to be written over

408 Has predetermined
time period of 5
seconds passed? No
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FIG. 235

( Start ’

il
N

Determine whether or not the mobile device 4102

detects (a) coordinates of a range near the

user’'s home by GPS, (b) an access point of No
a wireless LAN in the user’s home, or (c)

one of access points of the wireless LAN in

the user’s home which have previously been
detected in the user’s home

Yes

Specify a sensor for detecting a reference | 410D

point passing in entering the home from a
reference point detection sensor priority list

If the mobile device specifies the acceleration | —410c
sensor, then it is determined that the mobile
device is currently positioned at coordinate
information (coordinate value) of a previously-
registered reference point when G
(acceleration) in a Z-axis direction, which
indicates a registered acceleration pattern

(for example, three steps of stairs), is
detected, and then the coordinate value is set
in the mobile device.

©
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/412h
<Is amount of acceleration

components in plus direction

Sheet 249 of 290

Is amount of acceleration
components in minus directio
No \ along Z-axis is large?

L

?

4
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12a

)

I Yes
Determine that the user is

412b

ascending stairs

<

-~

Count the number "n" of
user’s steps on the stairs

412c¢

|~

I ,/412d

Determine a position of the user based
on a radio field strength and a phase
oints of the wireless LAN,
and specify stairs A from among plural

of access

along the Z-axis large? 412j |sets of stairs
Yes__412i ( [
Determine that Determine that] [Determined whether or not {412f
user is user is walking the number "n" of the user’s
descending stairs horizontally steps reaches the number "m"
of steps of the stairs A that is
< obtained from the memory in  {NO
/412k the server or the mobile
device, or whether or not the
Count the number of atmospheric pressure sensor
user’s steps on the stairs detects a certain atmospheric
l /412m pressure
Determine a position of the user | Yes
based on a radio field strength Determine that the user is i12g

and a phase of access points of
the wireless LAN, and specify
stairs A from among plural sets

of stairs
I

Determine whether or not the
number of the user’s steps
reaches the number "m" of
steps of the stairs A that is
obtained from the memory in
the server or the mobile
device, or whether or not the
atmospheric pressure sensor
detects a certain atmospheric
pressure

|Yes

Determine that the user is at
the bottom of the stairs, and
obtain coordinate information
of the bottom step and a
coordinate accuracy evaluation
point Vs of the coordinate
information from the server

at the top of the stairs, then
obtain coordinate
information of the top step
and a coordinate accuracy
evaluation point Vs of the

12
412n coordinate information from
the server
No
| _412p
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FIG. 238

i 413a

Retrieve the coordinate accuracy
evaluation point Vm of the
coordinate information measured
by the mobile device, from the
mobile device

I

Is Vs greater than Vm? in 413b
other words, Is the coordinate
information registered in the

No\ server accurate more than the

coordinate information stored
in the mobile device?

IYes 413c

Rewritten coordinate information
stored in the mobile device by
the coordinate information
registered in the server

\% 413d

Not written the coordinate
information stored in the mobile
device by the coordinate
information registered in the server

Is an automatic rewriting flag for 413e
automatically rewriting the

coordinate information registered

in the server as the coordinate No
information stored in the mobile

device ON? or does the user agree

(OK) with the screen display "Can

it be written?"

[Yes

Rewrite the coordinate information
registered in the server as the
coordinate information stored in
the mobile device

Y Y VY 4139

Complete the setting of the coordinate information of the
reference point at the stairs

|
@

_413f
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FIG. 239
414a

Pattern in the case where the user ascends stairs

Z-axis (Vertical) Direction
4
Small

N e
VAN

Pattern in the case where the user descends stairs

Z-axis (Vertical) Direction

NAVAVE
WV

> Time t

414c¢ Small

Pattern in the case where the user walks horizontally

FRWP

Z-axis (Vertical) Direction
A
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FIG. 240 (st )

The mobile device determines whether or not
the mobile device detects (a) coordinates of a
range near the user’s home by GPS, (b) an No
access point of a wireless LAN in the user’s

home, or (c) one of access points of the

wireless LAN in the user’s home which have
previously been detected in the user’s home.

[Yes _415b

Specify a sensor for detecting a reference point in
user’s entrance from the "reference point detection
sensor priority list"

415a

| 415¢

If the sound sensor is specified from the obtained
list, the user’'s mobile device accesses a previously-
registered mobile device (for example, family mobile
device) that is going to enter the building (the user’s
home), via proximity wireless communication such
as a cellular network, a wireless LAN, or a booster
transformer éBT). Then, the user’'s mobile device
inquires the family mobile device whether or not the
family mobile device is near the building.

If there is such family mobile device near the 415d
user’'s mobile device and the family mobile device
is permitted to enter the building to receive
position determination services, the user’s mobile
device inquires a coordinate value of the family
moblle device. Then, the user’s mobile device
determines whether or not a distance between the
family mobile device (the obtained coordinate
value) and the reference point is longer than a
distance between the user’s mobile device and
the reference point.

near

| far 415e

The user’s mobile device determines whether or not
sound emitted at the current position of the user’s
mobile device matches previously-registered sound
(sound of a door knob, or sound of a key). If the
determination is Yes, the user’s mobile device
determines that the current position of the user’s
mobile device is a reference point and sets a
coordinate value of the reference point into the
user’s mobile device.

/415f

Examine the reference point detection
sensor priority list to select another
detection method except sound

| 415g

Detect, based on by the selected detection
method, that the family mobile device
moves to a reference point, then set
coordinate value of the reference point to
the user’s mobile device
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FIG. 241

416a
/

An amount of a move of the mobile device from

a reference point is calculated for each
predetermined time period (10 ms) by the
acceleration sensor, the angular velocity sensor,
and the geomagnetism sensor, so that an
estimated coordinate value (estimated coordinate
information) of the mobile device is registered in
the mobile device for each of the calculation by
using an automatic navigation method.

41
__416b

The user’s walk is detected based on results of
detecting the Z-axis accelerations, a time at
which the user’s foot touches the floor is
detected, one or more sounds occurred at a
target time are detected, and a moment at which
sound is changed is detected.

416¢

_—

A pattern of the sound change is compared
with previously-registered patterns resulting
from differences between floors, such as a
difference between a wooden floor and a
carpet.

not similar

similar 416d
/

A moving direction of the mobile device is
detected by the geomagnetism sensor and the
angular velocity sensor. Then, coordinate
information of the mobile device is corrected to
an intersection between (a) the moving direction
and (b) a straight line drawn from a coordinate
value (coordinate information) that is currently
registered as current position information in the
mobile device (or corrected to a position that is
the closest to the intersection.

-
T

9
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FIG. 242

417a

Detection Data of Acceleration/
Sensor on Z-axis (Vertical Direction)

] L L N
egg

Extract sound in these
sections as walking sound

417d
Walking Sound

HHm HHm il il

l” ” ¢ W A'lll’lllllh "'I“Yll‘lﬁ"’ 'A’llllx‘n'l” Time t

7
|

417e
Sound Change Point ~
(wooden floor — carpet floor)

Wooden Floor/ Carpet Floor

(European-
(Living Room) style Room)

417f

Japanese- .
style Room fBoundary between living room and

European-style room which is detected
based on sound change point (wooden

floor — carpet floor)
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FIG. 245
420a\\
. Reference
Coordinate
Accuracy 100 85 60
Evaluation Point
420b 420c
/ /
Path 1 Path 2
100 85 60
Reference TV-A TV-B

Point A
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FIG. 246

i _—421a

Detect first reference point

/421b

Rewrite coordinate value of current
position of mobile device by
coordinate value of first reference point

421c
Obtain, from reference point information,
coordinate accuracy evaluation point
information indicating accuracy of
coordinate value of first reference point
as original reference point in path list
> 421d

Measure move information by angular velocity
sensor, geomagnetic sensor, and acceleration
sensor, and store the move information

No / Has mobile device arrived
at second reference point, or
touched an apparatus?

Yes _ 421f

Obtain reference point information
or apparatus information

421e

__421g

Obtain coordinate accuracy evaluation point information

of the second reference point or the apparatus based on
the reference point information or the apparatus
information. The coordinate accuracy evaluation point
information is obtained from the server (SEG, for example)
or from the mobile device itself, in the same manner as
described in the case where the mobile device touches the

apparatus.
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FIG. 247
(&)

422a

Calculate coordinate accuracy
evaluation point of the second
reference point based on path
information

422b

/

Is the coordinate accuracy
evaluation point calculated by
No the mobile device higher than
coordinate accuracy evaluation
point that has been previously
calculated and registered?

Yes /422c

Write 3D coordinate information and
coordinate accuracy evaluation point of
the second reference point or the
apparatus which are currently
calculated, over 3D coordinate
information and coordinate accuracy
evaluation point which are registered

- 422d

Obtain 3D coordinate
information of second reference
point or target apparatus

_ 422e

Overwrite obtained 3D
coordinate information as
coordinate value of current
position of mobile device
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FIG. 248

423a

Does the user arrive at a \ No
position of a lift?

Yes

_—423b N
< Has the user enter the Iift?>L——

Yes 423c

Determine, based on position information, which lift the user
enters and on which floor (floor number) the lift currently exists

| __423d
The mobile device obtains "characteristic information" of the
target lift from the server. The characteristic information
includes: (a) a time period required to ascend or descend
from the n-th floor to the m-th floor; (b) Ts; (c) load change
characteristics; (d) an absolute or relative height of each
floor; and (e) a position of a lift door on each floor.

Ny
-

|Measure vertical acceleration along the Z-axis

If an acceleration in the same direction as the gravity | —423f
direction is increased, or if atmospheric pressure is

decreased, it is determined that tﬁe user starts
ascending in the lift. Therefore, measurement of an
elapsed time of the ascending starts.

If an acceleration in the same direction as the gravity | _ 423¢g
direction is decreased, or if increase of atmospheric
pressure stops, it is determined that the ascending
stops. Therefore, the measurement of the elapsed
time is stopped to calculate the elapsed time Ta.

423e

Information of a "time period required from the n-th 423h
floor to the m-th floor" is calculated based on (a) the
floor from which ascending starts, (b) the elapsed
time Ta, and (c) the required time period information
of the lift, and then information of a "floor (floor
number) at which the mobile device arrives" is
determined based on the "time period required from
the n-th floor to the m-th floor".

No /Is the mobile device moved 423
\outside the lift?

®
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FIG. 249

424a

Height information or floor number information of
the above-described "floor (floor number) at which
the mobile device arrives" is recorded as Z
information in the current 3D coordinate information
of the mobile device.

h 424b
Does the user go out by a few No
steps from a door of the lift?
Yes
__424c

The mobile device obtains (a) position information
of the lift door on the floor and (b) coordinate
accuracy evaluation point Vs of the lift door, which
are previously stored in the server or the memory
in the mobile device. In addition, the mobile device
obtains coordinate information of the current
position of the mobile device measured by sensors
and the like in the

mobile device.
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FIG.253
QO+
T 452
451 | a
Vi 2\ pp—
457 1
" 451b 452b
' 3 = =
Power V2 e
supply| 43385 —
Unit N E
_.A/DI. 2> |
454 | a53p 451c _____//452c
V3 aN p—
‘A/ V3+Vz a—
456 | [PV D
] 453c
NFC v
3
\ LA/D
455
() —
/74
In the case of In the case of In the case of
trouble in 452a trouble in 452b trouble in 452¢
V \Y V

W00 . [HE.

Vi V2 V3 Vi V2 V3 Vi V2 V3
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To |

Displax "Please

Home
Appliance CPU

Regularly record
data onto
memory in tag

_~951f

Read data from

Y

touch.

951n

Receive a tag ID,

a signature, a key ID, an
apparatus model, an error
code, a use history (the
number of uses), log data,
a product serial number,
an operating state (current
state) of the home
appliance, a URL, position
information, and an on-
sale mode identifier

951q

Is mobile
terminal within service

—

memory in tag

Is it necessary
to access home
appliance CPU?

/9519

[ Yes

Access home
appliance CPU

__951h

| ,_951]

Read information
by accessing
home appliance
CPU

| 951k

Provide
information

Y VY

Transmit
information to
mobile terminal

of home appliance
CPU to memory in
tag, or store
information into
home appliance

I

No

range?

951s

951r

Receive the user ID,
the tag ID, the
signature, the key
ID, the apparatus
model, the error
code, the use history
(the number of
uses), the log data,
the operating state
(current state) of the
home appliance, the
position information,
and the on-sale
mode identifier

Transmit
to server

 —

Transmit, to server
having an address of
the above URL, a user
ID, the tag ID, the
signature, the key ID,
the apparatus model,
the error code, the use
history (the number of
uses), the log data, the
operating state (current
state) of the home
appliance, the position
information, and the
on-sale mode identifier

@




U.S. Patent Apr. 19, 2016 Sheet 267 of 290 US RE45,980 E

FIG. 255

@ 952a

Does mobile terminal have \
an application program es
corresponding to the / 952j

apparatus model? -
N Activate the
0 lication ¢
__952b application program

Activate general local
processing routine

l 952¢
Display a part of the -~
information read from the tag

I 952d
No / Does the error code
indicate "error"?
Does mobile terminal hold pieces
of attribute information each No
indicating details and the like of 952g
a corresponding error code? -
Display the apparatus
Yes /952f model and the error

Display information for ggﬁseor;elgttt:reg; the

explaining details of the error error code

based on the error code

1 952h

Does mobile terminal hold a
telephone number, an e-mail No
address, or a URL for inquiring

an apparatus model?

|Yes

O 9
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FIG. 256

Server | Mobile Terminal !

@ /9533

Does on-sale mode identifier have
a value indicating that "On-sale
mode is ON"? The on-sale mode
identifier is recorded on a data
region for data downloaded from
server or encrypted data in tag.
The home appliance can read the

Yes

953k data region even if the home
Hasi the téariminal ID_)been \ appliance is OFF.
registered in server? Y
Or Can specific S > No /953u
authentication be
obtained form server? Is privacy protection \| Yes
e method identifier ON? & 953y
No Has terminal ID been
Y 953b ves / registered in server?
Display menu screen for Or Can specific .
on-sale mode on mobile authentication be obtained
terminal screen form server?
o
< No
v _esm 953t [ __ 953w
" " Search a database in the server Not output product
Display demonstration for a target home appliance serial number or
menu or video of the based on the tag ID and the history information
product f°é a certain apparatus model, and thereby
time perio determine whether or not the \y _953x
user of the home appliance -
953n  jor/and the server of the SWItCIi] to 4
< Has the certain time ) gggﬁrségéggehdas already on-sale mode

period passed?
953d

ers —253P Does server hold \ 253
Display more menus > ver No | [ Display user
| = I <{ﬁg'itgﬁfé°2pdp?it§nggv I ~ | registration screen
i 953q '
Is product registration Yes
menu selected? 953¢ 953h
Yes ; Is there positio
< Are a user ID of the mobile is there p n
V\ 953r No /' terminal and the user ID 'nf°br.'|“att'°n of tlhe
= registered in the server identical mﬁ’. ]he' edmg‘”? d
Require or belong to the same family? ‘t’)" Iépsl,s etﬁc Iek 5
autl enticatéon ; - y or the like:
or password entry es Yes .
__953f _953j
Display menu screen Is mobile terminal
corresponding to general positioned at a specific
apparatus model region such as a
building in which a

target apparatus (an
Change to product apparatus model of a
target home

registration mode
(5) appliance) is on sale?

5
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FIG. 257

QP 954a @

Display, on screen, the above-mentioned telephone
number, e-mail address, or URL

954b__ <
Connect to the server and determine whether or No
not there is data to be exchanged with the server 954d
Yes —
954c < End

Display "Move to the service range" to
persuade the user

954e — \

Cause the data read from the tag to be
in a "savable state" where the data can
be saved in a memory

954f

Is mobile terminal is in\ No
the service range? 4

9549 Yes

Connect to the server having the URL recorded
on the tag or on the mobile terminal

954h\ %
User Authentication
954j\

Transmit, to the server, the data read from the
tag or information generated based on the data,
or process the data or the information by

executing an application program provided from
the server
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FIG. 258
Server Mobile Terminal
i _ 955a
Is it possible to determine position of a No

mobile terminal by using GPS or the like?

Yes 955b

Does the position information of the

No /' mobile terminal almost match one of pieces
of position information registered in the
server?

Y
es /,955c

No / Does the server hold an identifier
indicating that "Other users (other user
IDs) are accepted”

Yes

__955d

Switch to a guest mode

Y 955e
Stop o
| 955f
Display, on screen, a question such as No
"Has the address been changed?" or
"Has the owner been changed?"
Yes /955h

955 ;
Display an address change 9559 (Continue )

menu or an user change menu
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FIG. 259

] Server l l Mobile Terminall Tag
956a
Is mobile terminal in \ N0
target region? y 4 I 956¢
ers _ 956b Perform user
Perform user registration

I
I
I
I
l
I
|
l
I
I
|
1
authentication 506 !
Y 9564 996f | Yoo
; No 'é'ratnstmit user inplét '
s user ata to server, an I
< authentication OK? register prod uet !
number and serial '
YYes 956 number to server '
Require input of password of |~ € |
retail store or manufacturer !
of target home appliance :
i
Y 956¢ '
Perform user § :
authentication !
% - 956h 956k H
1
Is user No '
< authentication OK? |
1
YYes __ 956] |
No .
< Is password correct? 956n )
1
VYes !
- /956m
Switch to on-sale Tag I
mode
Y 956p 7 956t
Inquire the user whether —
oo keodonsale’ YNo | [Ferfor authentiation by
mode identifier onto the and key as wall S P Koy
tag or the server stored in the tag
Yes 56U
Set the on-sale mode — 936a I - No
identiﬁtehr ON in the < Is authentication OK? 3 956w
tag or the server
Yes
] 9561 956V
Transmits on-sale mode identifier to the Record a value representing
server, or encrypt the identifier ON onto the memory region
information, a password, and a key, for the on-sale mode
and transmit the encrypfed information identifier in the tag

to the tag, so that the encrypted
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FIG. 273
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FIG. 274

Mobile Device

i _5202a

(User notices
illuminated mark or
warning sound of
home appliance

T b5|52°2k < __5202b
ransmit, to mobile - ——

terminal, application Activate application
program for readout program

which has a function of \ 5202¢
displaying, on display Ve

screen, a mark such as
cross bars at antenna
position when position
coordinate information
of antenna is inputted

Display touch instruction mark
on display unit by application
program. The touch instruction
mark is cross or circle having the
center at target part of display

unit. The target part is almost
the center of NFC antenna unit

at rear side of display unit.

V _5202d

Transmit radio from mobile
terminal via antenna unit
\'Z _~5202e

(User attempts to match the touch
instruction mark on mobile terminal
to antenna display mark on home
appliance, by seeing them)

Y
| Perform polling
Y _~5202h

Has communication
starts within Yes
predetermined time

period?
No 5202
Y /

Stop
polling

52029




U.S. Patent Apr. 19, 2016

Sheet 287 of 290

FIG. 275
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FIG. 276
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FIG. 277
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COMMUNICATION DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This application is a continuation reissue of application
Ser. No. 14/482,538, which is an application for reissue of
U.S. Pat. No. 8,560,012.

TECHNICAL FIELD

The present invention relates to communication devices,
and more particularly to a communication device that uses
proximity wireless communication to serve as an extended
user interface for a home appliance.

BACKGROUND ART

There has been disclosed a communication device which
reads apparatus information out from an Integrated Circuit
(IC) tag on an apparatus by using proximity wireless commu-
nication, then registers operation information corresponding
to the readout apparatus information, so that the communica-
tion device can serves as a remote controller of the apparatus
(for example, Patent Reference 1). This communication
device has operation units each of which enables the commu-
nication device to serve as a remote controller that remotely
controls a predetermined target apparatus to be controlled.
The communication device includes an IC tag reader unit and
a Central Processing Unit (CPU). The IC tag reader unit
reads, from an IC tag on the target apparatus, apparatus infor-
mation corresponding to the target apparatus. The CPU
executes aregistration program for registering a control infor-
mation data file and the apparatus information read by the IC
tag reader unit. In the control information data file, the appa-
ratus information is stored in association with control infor-
mation. The CPU also executes the registration program for
obtaining the control information associated with the appa-
ratus information from the control information data file, and
for registering various control instructions of the obtained
control information to the respective operation units. Then,
when one of the operation units is pressed, the communica-
tion device transmits, to the target apparatus, a specific con-
trol instruction corresponding to the pressed operation unit
from among the registered control instructions of the control
information.

There also has been disclosed a remote control user inter-
face using proximity wireless communication which has been
conceived in consideration of operation simplicity and usabil-
ity (for example, Patent Reference 2). This remote control
user interface includes an operation sheet and a remote con-
troller. The operation sheet holds wireless tags in respective
regions segmented for respective different operation items. In
each of the tags, information necessary to operate an external
electronic device is stored. By using the operation sheet, the
remote controller transmits a command signal to the elec-
tronic device. Then, the remote controller side reads the infor-
mation from the wireless tag on the operation sheet not with-
out being in contact with the operation sheet, and transmits a
command signal based on the readout information to the
electronic device.
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There still has been disclosed a control device that allows a
user to select necessary information by a simple operation, for
example, by pointing by a remote controller to a button (se-
lected button) on a display of a display unit (for example,
Patent Reference 3). This control device includes a remote
controller unit, a display coordinate unit, a selected-button
recognition unit, and a screen display control unit. By using
an angular sensor included in the remote controller, the
remote controller unit detects and measures an angle change
amount between two directions which is caused when the user
(operator) holding the remote controller moves the remote
controller. The display coordinate unit calculates, from initial
coordinates and the angle change amount, two-dimensional
(2D) coordinates of the button selected on the display of the
display unit by the remote controller. The selected-button
recognition unit determines the selected button based on the
calculated 2D coordinates and button position information
stored in a button information storage unit. The screen display
control unit displays buttons on respective positions on the
display of the display unit and displays the selected button by
hot spot. When the operator intends to decide the button
selected by the screen display control unit, the operator
presses a decision button on the remote controller to transmit
a decision signal. This control device can select necessary
information by such a simple operation.

PRIOR ART
Patent Reference

Patent Reference 1: Japanese Unexamined Patent Applica-
tion Publication No. 2007-134962

Patent Reference 2: Japanese Unexamined Patent Applica-
tion Publication No. 2004-145720

Patent Reference 3: Japanese Unexamined Patent Applica-
tion Publication No. 2000-270237

DISCLOSURE OF INVENTION
Problems that Invention is to Solve

However, the above-described conventional technologies
have the following problems.

In Patent Reference 1, when a user intends to operate the
target apparatus by the communication device, the user needs
to select the target apparatus to be controlled (operated) by the
communication device, via a display unit, buttons, and keys
of the communication device. More specifically, there is a
problem that complicated operations such as plural various
operations are necessary for the communication device in
order to cause the communication device to serve as a remote
controller for the target apparatus when the target apparatus is
selected.

In Patent Reference 2, different operation sheets are nec-
essary for different electronic devices to be operated. In other
words, with the increase of electronic devices which a user
wishes to control, the number of operation sheets for the
electronic devices is also increased.

In Patent Reference 3, the remote controller transmits an
angle change amount regarding a move of the operator to the
control device, and the control device determines a location
pointed by the operator based on the angle change amount.
Therefore, the control of the target apparatus requires the
remote controller, the control device, and the display device.
In short, Patent Reference 3 has a problem that a plurality of
devices are required to control the apparatus. Moreover,
Patent Reference 3 does not consider the situation where a
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plurality of target apparatuses are to be operated, and neither
discloses nor suggests a method of registering a target appa-
ratus selected by the operator and instructions corresponding
to the target apparatus.

In order to solve the above-described problems of the con-
ventional technologies, an object of the present invention is to
provide a communication device that can easily serve as an
extended user interface, such as a remote controller, of a
target apparatus, without causing any complicated operations
1o a user.

Means to Solve the Problems

In accordance with an aspect of the present invention for
achieving the object, there is provided a communication
device including: an apparatus information obtainment unit
configured to obtain, from an apparatus, apparatus informa-
tion for uniquely identifying the apparatus; a position infor-
mation obtainment unit configured to obtain position infor-
mation indicating a position of the communication device; an
external communication unit configured to perform external
communication; an operation information obtainment unit
configured to obtain, via the external communication unit,
operation information for allowing the communication
device to operate the apparatus, based on the apparatus infor-
mation; a storage unit configured to store the position infor-
mation and the operation information in association with each
other, the operation information being obtained by the opera-
tion information obtainment unit, and the position informa-
tion being obtained when the apparatus information obtain-
ment unit obtains the apparatus information and being
considered as apparatus position information indicating a
position of the apparatus; a direction sensor unit configured to
generate direction information indicating a direction to which
the communication device faces; a directional space calcula-
tion unit configured to calculate a directional space based on
the position information obtained by the position information
obtainment unit and the direction information generated by
the direction sensor unit, the directional space being a space
pointed by the communication device facing the space; a
selection unit configured to (i) specify the apparatus existing
in the directional space based on the apparatus position infor-
mation stored in the storage unit, and (ii) select, from the
storage unit, the operation information associated with the
apparatus position information ofthe specified apparatus; and
an operation information transmission unit configured to
transmit, based on the operation information selected by the
selection unit, a control signal to the apparatus specified by
the selection unit so as to allow the communication device to
operate the apparatus.

With the above structure, the communication device
according to the aspect of the present invention can store the
position information of the communication device and the
operation information of the apparatus in association with
each other. In addition, the use of the position information of
the apparatus to be operated by the communication device
enables the user to operate the apparatus merely by pointing
the communication device such as a mobile device to the
apparatus. As a result, the aspect of the present invention can
provide a communication device that can easily serve as an
extended user interface, such as a remote controller, of the
apparatus, without causing any complicated operations to the
user.

Furthermore, the communication device may further
include a proximity wireless communication unit configured
to perform proximity wireless communication, wherein the
apparatus information obtainment unit is configured to obtain
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the apparatus information regarding the apparatus via the
proximity wireless communication unit.

With the above structure, the communication device
according to the aspect of the present invention can easily
obtain the operation information of the apparatus such as a
home appliance by single pressing of a button, by using via
proximity wireless communication without causing any com-
plicated operations to the user.

Still further, the selection unit may include: an apparatus
direction calculation unit configured, when there are a plural-
ity of apparatuses including the apparatus in the directional
space, to calculate plural pieces of apparatus direction infor-
mation based on the position information of the communica-
tion device and plural pieces of apparatus position informa-
tion including the apparatus position information, the plural
pieces of apparatus direction information each indicating a
direction from the communication device to a corresponding
one of the apparatuses, and the plural pieces of apparatus
position information being stored in the storage unit and each
indicating a position of the corresponding one of the appara-
tuses; a difference calculation unit configured to calculate a
difference between the direction information of the commu-
nication device and each of the plural pieces of apparatus
direction information; and an apparatus decision unit config-
ured to decide, as the specified apparatus existing in the
directional space, an apparatus having the difference that is
smaller than a predetermined value from among the appara-
tuses, the difference being calculated by the difference cal-
culation unit.

With the above structure, even if there are a plurality of
apparatuses in an oriented direction of the communication
device according to the aspect of the present invention, the
communication device can appropriately select, as a target
apparatus to be operated by the communication device, an
apparatus closer to the oriented direction pointed by the com-
munication device from among the plurality of apparatuses.

Still further, the selection unit may include: a space infor-
mation storage unit configured to store space information
indicating (a) a space and (b) an arrangement of the apparatus
in the space; and an apparatus decision unit configured, when
there are a plurality of apparatuses including the apparatus in
the directional space, to (i) obtain the space information
including information of a space in which the communication
device exists from the space information storage unit based
onthe position information of the communication device, and
(1) decide, as the specified apparatus existing in the direc-
tional space, an apparatus existing in the space in which the
communication device exists based on the obtained space
information.

With the above structure, the communication device
according to the aspect of the present invention can use the
space information such as room arrangement information of
a building. As a result, it is possible to decrease a possibility
that the user selects a wrong apparatus to which the user does
not intend to point.

Still further, the communication device may further
include a display unit, wherein the selection unit includes: a
pitch angle detection unit configured to generate pitch angle
information indicating an angle of a pitch direction of the
communication device; a pitch angle information storage unit
configured to store the pitch angle information in association
with the apparatus information; and an apparatus decision
unit configured to decide, as the specified apparatus existing
in the directional space, an apparatus selected by a user from
an apparatus candidate list displayed on the display unit,
wherein the display unit is configured to display, as the appa-
ratus candidate list, apparatuses existing in the directional
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space, based on plural pieces of apparatus position informa-
tion including the apparatus position information stored in the
storage unit and plural pieces of pitch angle information
including the pitch angle information stored in the pitch angle
information storage unit, and the pitch angle detection unit is
configured to store the generated pitch angle information into
the pitch angle information storage unit in association with
the apparatus decided by the apparatus decision unit.

With the above structure, the communication device
according to the aspect of the present invention can consider
habits of the user in consideration of an angle change in a
pitch direction of the communication device. As a result, it is
possible to increase an accuracy of selecting the target appa-
ratus to be operated by the communication device.

Still further, the communication device may further
include an apparatus state obtainment unit configured to
obtain an operation state of the apparatus, wherein the display
unit is further configured to display, based on the operation
state obtained by the apparatus state obtainment unit, (a) the
apparatus candidate list and (b) plural pieces of operation
information including the operation information associated
with respective apparatuses in the apparatus candidate list.

With the above structure, if a plurality of apparatuses are
specified as candidates to be operated by the communication
device, the communication device according to the aspect of
the present invention can change the operation information
depending on the operation state of each of the apparatuses.
As a result, pieces of information to be displayed on the
communication device can be simplified.

Still further, the apparatus information obtainment unit
may further include: an absolute position generation unit
configured to generate absolute position information of the
communication device; and a relative position generation unit
configured to generate relative position information of the
communication device, the relative position information indi-
cating a position moved from a position indicated by the
absolute position information, wherein the position informa-
tion is generated from the absolute position information and
the relative position information. Still further, the communi-
cation device may further include a still determination unit
configured to obtain move information of the communication
device from the relative position information and the direc-
tion information, and determine, based on the move informa-
tion, whether or not the communication device is still,
wherein the direction sensor unit is configured to generate the
direction information indicating a direction to which the com-
munication device faces, when the still determination unit
determines that the communication device is still.

With the above structure, the communication device
according to the aspect of the present invention can operate
the apparatus, at the timing where the user points the com-
munication device to the apparatus and stops a move of the
communication device to be still.

Still further, when it is determined based on the apparatus
information that it is possible to obtain the apparatus position
information from the storage unit, the position information
obtainment unit may (i) store, into the storage unit, the abso-
lute position information generated by the absolute position
obtainment unit as the apparatus position information, and (ii)
initialize the relative position information generated by the
relative position generation unit.

With the above structure, the communication device
according to the aspect of the present invention can decrease
accumulated errors of the relative position information gen-
erated by the relative position generated unit such as an accel-
eration sensor.
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Still further, the communication device may further
include a display unit, wherein, when it is determined, based
on the direction information and the position information,
that the communication device is outside a communicable
range where the operation information transmission unit is
capable of transmitting the control signal to the apparatus, the
display unit is configured to display a fact that the communi-
cation device is outside the communicable range, when the
operation information transmission unit is to transmit the
control signal to the apparatus.

With the above structure, if the communication device
according to the aspect of the present invention is outside the
communicable range of the operation information transmis-
sion unit, the communication device can warn the user to
persuade the user to be back to the communicable range. For
example, since a communicable range of infrared communi-
cation is limited due to narrow directionality, the above struc-
ture can improve usability.

Still further, the communication device may further
include a sound sensor unit configured to detect sound infor-
mation produced by the apparatus, wherein the communica-
tion device determines, based on the sound information
detected by the sound sensor unit, whether or not the trans-
mission of the control signal to the apparatus is successful.

With the above structure, the communication device
according to the aspect of the present invention can allow the
operation information transmission unit to perform reliable
one-way communication without requesting a feedback
response.

Still further, the communication device may further
include an operation history obtainment unit configured to
obtain an operation history including a history of the trans-
mission of the control signal to the apparatus, wherein the
communication device transmits the operation history to a
server by performing the external communication, when it is
determined that the transmission of the control signal to the
apparatus is successful.

With the above structure, even if the apparatus does not
have a means for communicating via a general-purpose net-
work such as the Internet, the communication device accord-
ing to the aspect of the present invention can transmit the
reliable operation history of the apparatus to a server.

Still further, the apparatus information may further include
individual identification information for identifying a user of
the communication device, and the communication device
may control the display on the display unit, based on the
individual identification information.

With the above structure, the communication device
according to the aspect of the present invention can serve as a
remote control interface suitable for each user. For example,
if the user does not require detailed operations, the commu-
nication device displays a simple interface.

Still further, the operation information obtainment unit
may obtain external communication operation information of
the apparatus for allowing the communication device to oper-
ate the apparatus via the external communication unit, when
it is determined, based on the position information obtained
by the position information obtainment unit, that the appara-
tus does not exist in a range where the operation information
transmitting unit is capable of transmitting the control signal
to the apparatus, and the communication device may operate
the apparatus via the external communication unit based on
the external communication operation information.

With the above structure, the communication device
according to the aspect of the present invention can easily
serve as a remote control interface of the apparatus connected
to a general-purpose network such as the Internet, even if the
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communication device is outside a building. For example,
when the communication device is pointed to a direction of
user’s home, the communication device can serve as a remote
controller of an operable apparatus in the user’s home.

Still further, the apparatus information obtainment unit
may include a reading unit configured to read the apparatus
information from an image regarding the apparatus informa-
tion, the image being provided on the apparatus.

With the above structure, the communication device
according to the aspect of the present invention can obtain the
apparatus information, when a simple information image
such as a two-dimensional (2D) bar-code is provided on the
apparatus.

Effects of the Invention

The present invention can realize a communication device
that can easily serve as an extended user interface, such as a
remote controller, of a target apparatus, without causing any
complicated operations to a user. For example, use of position
information of the target apparatus enables the user to operate
the target apparatus merely by pointing the communication
device to the target apparatus. In addition, if the communica-
tion device has a proximity wireless communication function,
use of the proximity wireless communication enables the user
to easily obtain operation information of the target apparatus
such as a home appliance by single pressing of a button.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates an entire system of an image capturing
device according to a first embodiment of the present inven-
tion.

FIG. 2 illustrates external views of the image capturing
device according to the first embodiment of the present inven-
tion.

FIG. 3 is a block diagram of the image capturing device
according to the first embodiment of the present invention.

FIG. 4 is a block diagram of a second memory in the image
capturing device according to the first embodiment of the
present invention.

FIG. 5 is a block diagram of the second memory in the
image capturing device according to the first embodiment of
the present invention.

FIG. 6 is a block diagram of image display method instruc-
tion information of the image capturing device according to
the first embodiment of the present invention.

FIG. 7 is a flowchart of processing performed by the image
capturing device and a TV, according to the first embodiment
of the present invention.

FIG. 8 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 9 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 10 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 11 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 12 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.
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FIG. 13 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 14 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 15 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 16 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 17 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 18 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 19 is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 20A is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 20B is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 21A is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 21B is a flowchart of the processing performed by the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 22A is a diagram presenting a display method of the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 22B is a diagram presenting a display method of the
image capturing device and the TV, according to the first
embodiment of the present invention.

FIG. 23 is a block diagram of a RF-ID unit in the image
capturing device for storing an operation program, a remote
controller of the TV, and the TV.

FIG. 24 is a flowchart of processing for transferring and
executing the operation program stored in the RF-ID unit.

FIG. 25 presents an example of description of the operation
program for downloading image and executing slide show.

FIG. 26 is a block diagram of (a) the TV changing process-
ing of the operation program according to a language code,
and (b) a server storing the program.

FIG. 27 is a flowchart of processing for changing process-
ing of the operation program according to a language code.

FIG. 28 is a block diagram of a home network 6500 con-
necting the image capturing device 1 to the TV 45 by a
wireless LAN.

FIG. 29 presents an example of an authentication method
without using RF-ID unit.

FIG. 30 presents an example of an authentication method
using RF-ID unit.

FIG. 31 presents an example of an authentication method
used when it is difficult to move a terminal into proximity of
another terminal.

FIG. 32 is a flowchart of an example of processing per-
formed by a camera.

FIG. 33 is a flowchart of an example of processing per-
formed by the TV.



US RE45,980 E

9

FIG. 34 is a block diagram of (a) a first processing unit
generating the operation program in the image capturing
device 1 to be executed by the TV, and (b) a second memory
unit.

FIG. 35 is a flowchart of processing performed by a pro-
gram generation unit 7005 in the first processing unit.

FIG. 36 is a flowchart of an example of a program gener-
ated by the program generation unit 7005.

FIG. 37 is a block diagram of (a) the first processing unit
generating the operation program in the image capturing
device 1 to display a use status of the image capturing device
1, and (b) the second memory unit.

FIG. 38 illustrates a use example where the program gen-
erated by the image capturing device 1 is executed by an
external device (apparatus).

FIG. 39 is a sequence where the program generated by the
image capturing device 1 is executed by a remote controller
with display function.

FIG. 40A shows a flowchart of uploading steps in a camera
according to a second embodiment of the present invention.

FIG. 40B shows flowcharts of uploading steps in the cam-
era according to the second embodiment of the present inven-
tion.

FIG. 40C shows flowcharts of uploading steps in the cam-
era according to the second embodiment of the present inven-
tion.

FIG. 41 is a flowchart of uploading steps in the camera
according to the second embodiment of the present invention.

FIG. 42A is a flowchart of uploading steps in the camera
according to the first embodiment of the present invention.

FIG. 42B is a flowchart of uploading steps in the camera
according to the first embodiment of the present invention.

FIG. 42C is a flowchart of uploading steps in the camera
according to the first embodiment of the present invention.

FIG. 42D is a flowchart of uploading steps in the camera
according to the first embodiment of the present invention.

FIG. 43 is a flowchart of operation steps of a RF-ID unit in
the camera according to the second embodiment of the
present invention.

FIG. 44 is a block diagram of a TV according to the second
embodiment of the present invention.

FIG. 45 is a flowchart of RF-ID communication between
the camera and the TV, according to the second embodiment
of the present invention.

FIG. 46 A shows flowcharts of details of FIG. 45.

FIG. 46B shows flowcharts of details of FIG. 45.

FIG. 47A presents a data format of the RF-ID communi-
cation between the camera and the TV.

FIG. 47B presents a data format of the RF-ID communi-
cation between the camera and the TV.

FIG. 48 is a schematic diagram of an electronic catalog
display system.

FIG. 49 is a block diagram of an electronic catalog server
information input device.

FIG. 50 is a flowchart of steps of processing performed by
the electronic catalog server information input device.

FIG. 51 is a block diagram of a RF-ID unit of an electronic
catalog notification card.

FIG. 52 is a block diagram of a TV displaying an electronic
catalog.

FIG. 53 is a block diagram of an electronic catalog server.

FIG. 54 is a flowchart of steps of processing performed by
the electronic catalog server.

FIG. 55 is a flowchart of steps of processing performed by
a TV displaying the electronic catalog.

FIG. 56 is a diagram illustrating screen display of the
electronic catalog.
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FIG. 57 is a table of a data structure of a customer attribute
database.

FIG. 58 is a table of a data structure of an electronic catalog
database.

FIG. 59 is a schematic diagram of a RF-ID-attached post
card mailing system.

FIG. 60 is a block diagram of a TV in the RF-ID-attached
post card mailing system.

FIG. 61 is a diagram illustrating screen display in image
selection operation by the RF-ID-attached post card mailing
system.

FIG. 62 is a flowchart of steps of processing performed by
an image server in the RF-ID-attached post card mailing
system.

FIG. 63 is a block diagram of a system according to a fifth
embodiment of the present invention.

FIG. 64 is a diagram illustrating examples of fixed infor-
mation of a mailing object according to the fifth embodiment
of the present invention.

FIG. 65 is a flowchart of processing for associating an
image capturing device with an image server, according to the
fifth embodiment of the present invention.

FIG. 66 is a flowchart of processing for registering the
image capturing device with a relay server, according to the
fifth embodiment of the present invention.

FIG. 67 is a diagram illustrating an example of a mailing
object attached with a 2-dimensional code.

FIG. 68 is a flowchart of processing using a 2-dimensional
bar-code of the image capturing device according to the fifth
embodiment of the present invention.

FIG. 69 is a flowchart of processing performed by a TV
according to the fiftth embodiment of the present invention.

FIG. 70 is a flowchart of processing performed by the relay
server according to the fifth embodiment of the present inven-
tion.

FIG. 71 is a schematic diagram of an image transmitting
side according to a sixth embodiment of the present invention.

FIG. 72 is a schematic diagram of an image receiving side
according to the sixth embodiment of the present invention.

FIG. 73 is a flowchart of processing performed by a TV
transmitting image according to the sixth embodiment of the
present invention.

FIG. 74 is a flowchart of processing performed by a TV
receiving image according to the sixth embodiment of the
present invention.

FIG. 75A is a flowchart of another example of processing
performed by the TV transmitting image according to the
sixth embodiment of the present invention.

FIG. 75B is a flowchart of another example of processing
performed by the TV transmitting image according to the
sixth embodiment of the present invention.

FIG. 76 is a table of an example of information recorded in
a mailing object memory unit according to the sixth embodi-
ment of the present invention.

FIG. 77 is a block diagram of a recorder according to a
seventh embodiment of the present invention.

FIG. 78 is a block diagram of'a RF-ID card according to the
seventh embodiment of the present invention.

FIG. 79 is a flowchart of steps of registering setting infor-
mation to a server.

FIG. 80 is a table of pieces of setting information registered
in the server.

FIG. 81 is a table of pieces of apparatus operation infor-
mation registered in the RF-ID card.

FIG. 82 is a flowchart of steps of updating setting informa-
tion of a recorder by the RF-ID card.
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FIG. 83 is a flowchart of steps of obtaining the setting
information from the server.

FIG. 84 is a table of apparatus operation information reg-
istered in the RF-ID card used in the recorder.

FIG. 85 is a table of apparatus operation information reg-
istered in the RF-ID card used in a vehicle navigation device.

FIG. 86 is a block diagram of a configuration where a
remote controller of a TV or the like has a RF-ID reader,
according to the seventh embodiment of the present inven-
tion.

FIG. 87 is a flowchart of processing performed by the
above configuration according to the seventh embodiment of
the present invention.

FIG. 88 is a diagram of a network environment.

FIG. 89 is a functional block diagram of a mobile AV
terminal.

FIG. 90 is a functional block diagram of a TV.

FIG. 91 is a sequence diagram in the case where the mobile
AV terminal gets video (first half, control performed by get
side).

FIG. 92 is a sequence diagram in the case where the mobile
AV terminal gives video (second half, control performed by
get side).

FIG. 93 is a basic flowchart of the mobile AV terminal.

FIG. 94 is a flowchart of a give mode of the mobile AV
terminal.

FIG. 95 is a flowchart of a get mode of the mobile AV
terminal.

FIG. 96 is a flowchart of a wireless get mode of the mobile
AV terminal.

FIG. 97 is a flowchart of a URL get mode of the mobile AV
terminal.

FIG. 98 is a flowchart of server position search by the
mobile AV terminal.

FIG. 99 is a flowchart of a mode in which the mobile AV
terminal gets video from an external server.

FIG. 100 is a basic flowchart of the TV.

FIG. 101 is a flowchart of a give mode of the TV.

FIG. 102 is a flowchart of a get mode of the TV.

FIG. 103 is a sequence diagram in the case where the
mobile AV terminal gets video.

FIG. 104 is a sequence diagram in the case where the
mobile AV terminal gives video.

FIG. 105 is a sequence diagram in the case where passing
is performed by a remote controller.

FIG. 106 is a sequence diagram in the case where a video
server performs synchronous transmission.

FIG. 107 is a schematic diagram illustrating processing of
HF-RFID and UHF-RFID upon apparatus factory shipment.

FIG. 108 is a schematic diagram illustrating a recording
format of a memory accessible from a UHF-RFID tag M005.

FIG. 109 is a flowchart of a flow of processing of copying
a product serial number and the like from HF-RFID to UHF-
RFID upon factory shipment of an apparatus M003.

FIG. 110 is a flowchart of a flow of processing in a distri-
bution process of the apparatus M003.

FIG. 111 is a block diagram according to a thirteenth
embodiment of the present invention.

FIG. 112 is a flowchart according to the thirteenth embodi-
ment of the present invention.

FIG. 113 is a flowchart according to the thirteenth embodi-
ment of the present invention.

FIG. 114 is a diagram of a network environment in home
1D registration.

FIG. 115 is a hardware diagram of the communication
device in the home ID registration.
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FIG. 116 is a functional block diagram of the communica-
tion device in the home ID registration.

FIG. 117 is a flowchart of the home ID registration.

FIG. 118 is a flowchart of home ID obtainment.

FIG. 119 is a sequence diagram of the home ID registra-
tion.

FIG. 120 is a functional block diagram of communication
devices in home ID sharing.

FIG. 121 is a flowchart of processing performed by a
receiving communication device in the home 1D sharing (us-
ing proximity wireless communication).

FIG. 122 is a flowchart of processing performed by a trans-
mitting communication device in the home ID sharing (using
proximity wireless communication).

FIG. 123 is a sequence diagram of the home ID sharing
(using proximity wireless communication).

FIG. 124 is a flowchart of processing performed by the
receiving communication device in the home 1D sharing (us-
ing a home network device).

FIG. 125 is a flowchart of processing performed by the
transmitting communication device in the home 1D sharing
(using the home network device).

FIG. 126 is a sequence diagram of the home ID sharing
(using the home network device).

FIG. 127 is a block diagram of a device management sys-
tem according to a sixteenth embodiment of the present
invention.

FIG. 128 is a sequence diagram of the device management
system according to the sixteenth embodiment of the present
invention.

FIG. 129 is a schematic diagram of a structure of a device
management database according to the sixteenth embodiment
of the present invention.

FIG. 130 is a schematic diagram of display of the device
management system according to the sixteenth embodiment
of the present invention.

FIG. 131 is a functional block diagram of a RF-ID unit N10
according to a seventeenth embodiment of the present inven-
tion.

FIG. 132 is a functional block diagram of a mobile device
N20 according to the seventeenth embodiment of the present
invention.

FIG. 133 is a functional block diagram of a registration
server N40 according to the seventeenth embodiment of the
present invention.

FIG. 134 is a diagram illustrating an example of an
arrangement of networked products according to the seven-
teenth embodiment of the present invention.

FIG. 135 is a diagram illustrating an example of a system
according to the seventeenth embodiment of the present
invention.

FIG. 136 is a sequence diagram for registering information
ofa TV N10A into a registration server N40, according to the
seventeenth embodiment of the present invention.

FIG. 137A is a table illustrating an example of a structure
of product information according to the seventeenth embodi-
ment of the present invention.

FIG. 137B is a table illustrating an example of a structure
of server registration information according to the seven-
teenth embodiment of the present invention.

FIG. 138A is a table illustrating an example of a structure
of product information stored in a product information man-
agement unit N45 according to the seventeenth embodiment
of the present invention.
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FIG. 138B is a table illustrating an example of product
information managed in the product information manage-
ment unit N45 according to the seventeenth embodiment of
the present invention.

FIG. 139 is a flowchart illustrating an example of process-
ing performed by a RF-ID unit N10 to perform product reg-
istration according to the seventeenth embodiment of the
present invention.

FIG. 140 is a flowchart illustrating an example of process-
ing performed by a mobile device N20 to perform product
registration according to the seventeenth embodiment of the
present invention.

FIG. 141 is a flowchart illustrating an example of process-
ing performed by a registration server N40 to perform product
registration according to the seventeenth embodiment of the
present invention.

FIG. 142 is a sequence diagram illustrating an example of
controlling power for an air conditioner N10Jand a TV N10A
according to the seventeenth embodiment of the present
invention.

FIG. 143A is a table illustrating an example of a structure
of positional information according to the seventeenth
embodiment of the present invention.

FIG. 143B is a table illustrating an example of a structure
of first product control information according to the seven-
teenth embodiment of the present invention.

FIG. 143C is a table illustrating an example of a structure
of second product control information according to the sev-
enteenth embodiment of the present invention.

FIG. 144 is a diagram illustrating a product map generated
by a position information generation unit N48 according to
the seventeenth embodiment of the present invention.

FIG. 145 is a table illustrating an example of a structure of
product information stored in the product information man-
agement unit N45 according to the seventeenth embodiment
of the present invention.

FIG. 146 is a diagram illustrating a product map generated
by the position information generation unit N48 according to
the seventeenth embodiment of the present invention.

FIG. 147 is a table illustrating examples of an accuracy
identifier according to the seventeenth embodiment of the
present invention.

FIG. 148 is a diagram illustrating an example of a system
according to the seventeenth embodiment of the present
invention.

FIG. 149 is a schematic diagram showing a communication
system according to an eighteenth embodiment of the present
invention.

FIG. 150 is a block diagram showing a structure of a
communication device according to the eighteenth embodi-
ment of the present invention.

FIG. 151 is a block diagram showing a minimum structure
of the communication device according to the eighteenth
embodiment of the present invention.

FIG. 152A is a block diagram showing an example of a
detailed structure of an apparatus specification unit according
to the eighteenth embodiment of the present invention.

FIG. 152B is a block diagram showing another example of
a detailed structure of the apparatus specification unit accord-
ing to the eighteenth embodiment of the present invention.

FIG. 152C is a block diagram showing still another
example of a detailed structure of the apparatus specification
unit according to the eighteenth embodiment of the present
invention.

FIG. 153 is a table showing an example of a data structure
stored in a storage unit according to the eighteenth embodi-
ment of the present invention.
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FIG. 154 is a graph showing an example of a method of
calculating a directional space by a directional space calcu-
lating unit according to the eighteenth embodiment of the
present invention.

FIG. 155 is a flowchart of a summary of processing per-
formed by the communication device according to the eigh-
teenth embodiment of the present invention.

FIG. 156 is a flowchart of registering operation informa-
tion onto a storage unit of the communication device accord-
ing to the eighteenth embodiment of the present invention.

FIG. 157 is a flowchart of setting remote control informa-
tion into the communication device to serve as a remote
controller, according to the eighteenth embodiment of the
present invention.

FIG. 158 is a flowchart of setting remote control informa-
tion into the communication device to serve as a remote
controller, according to the eighteenth embodiment of the
present invention.

FIG. 159 is a flowchart of an example of processing of
specifying a terminal apparatus existing in a direction pointed
by the communication device according to the eighteenth
embodiment of the present invention.

FIG. 160 is a flowchart of an example of processing of
operating a target terminal apparatus by using, as a remote
controller, the communication device according to the eigh-
teenth embodiment of the present invention.

FIG. 161 is a sequence of data flow in registration of
operation information performed by the communication
device according to the eighteenth embodiment of the present
invention.

FIG. 162 is a sequence of data flow where the communi-
cation device serves as a remote controller to operate a ter-
minal apparatus, according to the eighteenth embodiment of
the present invention.

FIG. 163A is a diagram showing the case where a two-
dimensional (2D) bar-code is provided as apparatus informa-
tion of the terminal apparatus 101, according to the eighteenth
embodiment of the present invention.

FIG. 163B is a diagram showing an example of the case
where the apparatus information of the terminal apparatus
101 is read from the 2D bar-code, according to the eighteenth
embodiment of the present invention.

FIG. 164A is a diagram showing a display example of a
display unit in the case where a plurality of illumination
apparatuses are operated.

FIG. 164B is a diagram showing a display example of a
display unit in the case where a plurality of illumination
apparatuses are operated.

FIG. 165A is a diagram showing a display example in the
case where a user is persuaded to select which apparatus
among a plurality of apparatuses should be operated by a
communication device 102 as a remote controller.

FIG. 165B is a diagram showing an example in the case
where the communication device 102 sets operation informa-
tion according to a current operating status of the terminal
apparatus 101.

FIG. 166 is a schematic diagram of remote control opera-
tion for the second floor, according to the eighteenth embodi-
ment of the present invention.

FIG. 167 is a diagram illustrating an example of an entire
system according to a nineteenth emb