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time image transmission with another information process-
ing device according to a Wi-Fi CERTIFIED Miracast
specification. The information processing device includes a
control unit. The control unit performs control such that
setting request information for performing a setting related
to the real-time image transmission is received from the
other information processing device via an access point. The
control unit performs control such that a setting request for
performing the setting based on the setting request informa-

HO04W 48/18 (2009.01) tion is transmitted to the other information processing device
HO04W 92/18 (2009.01) through direct communication.
COMMUNICATION SYSTEM
100
T aaiNG MR .
_DispLAY  IMAGING ‘r@'rgngglségﬁs :
S sl 500
; ;
A} [<]

200

INFORMATION
PROCESSING
DEVICE

INFORMATION H
PROCESSING
DEVICE
400

% 9

jumufel

SAMSUNG

Ex. 1004, Page 1



Patent Application Publication  Feb. 14,2019 Sheet 1 of 41 US 2019/0053149 A1
FIG.1
COMMUNICATION SYSTEM
100
L NEORIATIN
~"pispLaY  IMAGING  Boerfeois
, UNIT DEVICE
UNIT o
351 300
) ¢ g
)Y O
11 12
o ol
[
[ ]
INFORMATION '
PROCESSING
DEVICE
200 400
~F é ;;'
e
N DEVICE L 1O

SAMSUNG
Ex. 1004, Page 2



Patent Application Publication  Feb. 14,2019 Sheet 2 of 41 US 2019/0053149 A1

FIG.2
210
—
200
A
INFORMATION PROCESSING DEVICE
220 270 260 250
~ ~ ~ ~
WIRELESS STREAM 'M’Q%%I’Q)ND
COMMUNICATION TRANSMISSIONIS—| o SRESSION
UNIT UNIT
UNIT
IMAGE AND
AUDIO SIGNAL
GENERATION
230 240 ONIT
& b,
CONTROL
SIGNAL CONTROL
RECEPTION UNIT
UNIT
i

SAMSUNG
Ex. 1004, Page 3



Patent Application Publication  Feb. 14,2019 Sheet 3 of 41 US 2019/0053149 A1

FIG.3

4
A~

INFORMATION PROCESSING DEVICE
350
A
320 330 340 351
~ ~ ~ ~
IMAGE AND
WIRELESS STREAM
AUDIO DISPLAY
COMMUNICATION RECEPTION DECOMPRESSION UNIT
UNIT UNIT UNIT -
352
/:3/80 ﬁ3/7o ad
ubio
CONTROL OAUTPUT
SIGNAL CONTROL UNIT
TRANSMISSION UNIT
UNIT
| IMAGE AND AUDIO
OUTPUT UNIT
390 360
~ ~
MANAGEMENT USER
INFORMATION INFORMATION
RETENTION ACQUISITION
UNIT UNIT
SAMSUNG

Ex. 1004, Page 4



US 2019/0053149 A1

Feb. 14, 2019 Sheet 4 of 41

Patent Application Publication

(TANNVHD
SIA | dn-divm | 1aaw) | scamoz [awnouvis| e+ | e | eee | e | e | oo | zHOY 2 | OOVHG
NIVIY
(TINNYHD
ON | AGONVLS [W¥FHdW3d)| scawoz | FUGOW |« | «+ | === | ++ | == | -+ | 2H909 | 00ZOST
ans
S0 0
1SSH
JONIONOd asse) | A0 inaorown US| ze | iz _—
m%%m dN-DIVMNO| WHO4  [13ATT3SNNOLYWSOAM 0 H38AON TINGHD b
tohy| AGONYLS | AVdSIa | GNYE | 30430 NOLLYHON] INSVENNSYI ponanozf O -
LT NOILYOVdOYd IAVM OIavd
~7 Tl I 7 7 77 7 7~
86¢ 168 96¢  S6e Vg £6e 268 16¢
068
LINA NOLLNZLZY NOILYINHOANI INFWIOYNYI
¥°'Old

SAMSUNG
Ex. 1004, Page 5



Patent Application Publication  Feb. 14,2019 Sheet S of 41 US 2019/0053149 A1

FIG.5
INFORMATION
pispLay  MAGING  BROCESSING DEVICE
UNIT NT 300
351 é
) X
A Q
11
A~

v

INFORMATION
pispLay  IMAGING  BROCESSING DevicE
ONIT N7 s

351 i %

©
2

T

(a2

SAMSUNG
Ex. 1004, Page 6



Patent Application Publication  Feb. 14, 2019 Sheet 6 of 41 US 2019/0053149 A1

FIG.6
SETTING EXAMPLE OF MODE UNDER CONTROL OF SINK DEVICE
200 300
INFORMATION PROCESSING DEVICE " INFORMATION PROCESSING DEVICE |
; 201 202 301 302
i AR - - InE CONNOL INPUT Aﬂ
LINE CONTROL L TR N |
TRA&%ME&‘ON SYSTEM . | SYSTEM OUTPUT SYSTEM] |
S SUNRUTOPEEUDTTURUPOURE: SPSPEppIsEsIsR S 220 PP 501
SET PREVIOUS
QUTPUT FORM
¢ 503 | 502
SET OUTPUT. RECEIVE SETTING
FORM BASED ON WANIPUCATION
SETTING OF OUTPUT
MANIPULATION FORMBY USER
| 504
RETAIN
OUTPUT FORM
505 506
TRANSMIT MODE RECEIVE MODE
TABLE REQUEST TABLE REQUEST
| 508 I 507
RECEIVE COMMAND TRANSMIT COMMAND
INFORMATION INFORMATION
509 | 510
TRANSHIT HODE RECEIVE MODE
SETTING INFORMATION SETTING INFORMATION
< 511
512 4513
SETRESOLUTION AND SETLOW POWER
AUDIO QUALITY CONSUMPTION MODE
SET SUB MODE
;51 4
SLEEP FOR GIVEN TIME

© @

©
®)

SAMSUNG
Ex. 1004, Page 7



Patent Application Publication

Feb. 14,2019 Sheet 7 of 41

US 2019/0053149 A1

FIG.7
@ @ Q ®
515 516
TRANSMIT 4 RECEIVE 4
INQUIRY MESSAGE INQUIRY MESSAGE
[ 518 l 517
RECEIVE 4 TRANSMIT 4
RESPONSE MESSAGE RESPONSE MESSAGE
| £ 519 l 520
TRANSMIT STREAM RECEIVE STREAM
1 l 522 | o521
SLEEP FOR GIVEN TIME O%&%U/M%ﬁc? .
BASED ON
STREAM
532 531
SET OUTPUT RECEIVE SETTING
FORM BASED ON MANIPULATION OF
SETTING QUTPUT FORM
MANIPULATION BY USER
| 533
RETAIN
OUTPUT FORM
| ;534
SET CHANGE
TRIGGER
536 535
Sfan TRA &@g & ?\?y
St Sl
537 538
TRANSMIT 4 RECEIVE 4
RESPONSE MESSAGE RESPONSE MESSAGE
® ®
SAMSUNG

Ex. 1004, Page 8



Patent Application Publication  Feb. 14,2019 Sheet 8 of 41 US 2019/0053149 A1

FIG.8
® @ Q ®
539 540
TRANSMIT MODE RECEIVE MODE
TABLE REQUEST TABLE REQUEST
| 542 1 541
RECEIVE COMMAND TRANSMIT COMMAND
INFORMATION INFORMATION
l (543 i 544
TRANSMIT MODE RECENVE HODE
SETTING INFORMATION SETTING INFORMATION
545
546 £ 547
SET RESOLUTION SET NORHAL POWER
AND AUDIO QUALITY CONSUMPTION MODE
SET MAIN MODE
548 549
TRANSMIT STREAM RECEIVE STREAM
550
OUTPUT IMAGE]
AND AUDIO
BASED ON
STREAM

SAMSUNG
Ex. 1004, Page 9



Patent Application Publication

Feb. 14,2019 Sheet 9 of 41

US 2019/0053149 A1

FIG.9
SETTING EXAMPLE OF MODE UNDER CONTROL OF SOURCE DEVICE
200 300
INFORMATION PROCESSING DEVICE | INFORMATION PROCESSING DEVICE
201 202 | 301 302
AT LINE CONT/EOL LINE CON'FEOL INPUT AQB
TRA&%#E@'ON SYSTEM SYSTEM OUTPUT SYSTEM
.................................................... o
SET PREVIOUS
OUTPUT FORM
563 | 562
SET OUTPUT RECEIVE SETTING
FORN BASED ON WANIPULATION
SETTING OF OUTRLT
MANIPULATION FORMBY USER
| 564
RETAIN
OUTPUT FORM
566 [ 565
RECEIVE MODE TRANSHIT MODE
STATUS NOTIFIGATION STATUS NOTIFICATION
i 567 i 568
TRANSMIT MODE RECEIVE MODE
SETTING REQUEST SETTING REQUEST
= T S]!MO 5 20
m g
COMMAND 571 AD
572 573 |
SET RESOLUTION AND SETLOW POWER
AUDIO QUALITY CONSUMPTION MODE
,,,,, SET SUB MODE '
574
SLEEP FOR GIVEN TIME
SAMSUNG

Ex. 1004, Page 10



Patent Application Publication

Feb. 14, 2019 Sheet 10 of 41

US 2019/0053149 A1

FIG.10
@ ' (675 1 l 576
TRANSMIT STREAM RECEIVE STREAM
| i 578 | o577
OUTPUT IMAGE
SLEEP FOR GIVEN TIME ANDAUDIO
BASED ON STREAM
582 581
SET QUTPUT RECEIVE SETTING
FORM BASED ON MANIPULATION
SETTING OF OUTPUT
MANIPULATION FORMBY USER
| 583
RETAIN
OUTPUT FORM
585 584
RECFIVE MODE STATUS TRANSMIT MODE STATUS
CHANGE NOTIFICATION CHANGE NOTIFICATION
l 586 l 587
TRANSMIT MODE RECEIVE MODE
CHANGE REQUEST CHANGE REQUEST
589 | 588
NE T
B T
D 590 :
.......................................................................................... AN
591 592
SET RESOLUTION AND SET NORMAL POWER
AUDIO QUALITY CONSUMPTION MODE
SETMAINMODE | .
593 594
TRANSMIT STREAM RECEIVE STREAM
] 595
QUTPUT IMAGE
AND AUDIO
BASED ON STREAM|

SAMSUNG

Ex. 1004, Page 11



Patent Application Publication  Feb. 14,2019 Sheet 11 of 41  US 2019/0053149 A1l

FIG.11
SETTING EXAMPLE OF MODE UNDER CONTROL OF SOURCE DEVICE

200
~

. INFORMATION PROCESSING DEVICE |

300
7

" INFORMATION PROCESSING DEVICE |

201 202 301 302 |
~ ~ ~ ~
TRA&@AS,ON LINE CONTROL LINE CONTROL INPUTAND |
) SYSTEM SYSTEM OUTPUT SYSTEM|
................... ;56 1
SET PREVIOUS
OUTPUT FORM
¢ 563 l ;562
SET OUTPUT RECEJVE SETTING
FORM_BASED ON MANIPULATION
SETTING OF OUTPUT
MANIPULATION FORMBY USER
t 564
RETAIN
OUTPUT FORM
566 | 565
RECEIVE MODE TRANSMIT MODE
STATUS NOTIFICATION STATUS NOTIFICATION
851 | 852
TRANSHIT MODE STATUS RECEIVE MODE STATUS
NOTIFICATION APPROVAL NOTIFICATION APPROVAL
;853 1 854
TRANSMIT MODE RECEIVE MODE
TABLE REQUEST TABLE REQUEST
| 856 } 855
RECEIVE COMMAND TRANSMIT COMMAND
INFORMATION INFORMATION
[ 857 { 858
TRANSMIT HODE RECEIVE MODE
SETTING INFORVATION SETTING INFORMATION
571
572 573
SET RESOLUTION AND SETLOW POWER
AUDIO QUALITY CONSUMPTION MODE
SET SUB MODE
574
SLEEP FOR GIVEN TIME
® B ®
SAMSUNG

Ex. 1004, Page 12



Patent Application Publication  Feb. 14,2019 Sheet 12 of 41  US 2019/0053149 A1l

FIG.12

START
- 8901

/l
TRANSMIT MODE
TABLE REQUEST

5902

COMMAND INFORMATIO
RECEIVED?

Yes
{ TRANSMIT MODE SETTING INFORMATION}
| 5904

SET MODE BASED ON
COMMAND INFORMATION
T

- s9
TRANSMIT STREAM | _s— S905
ACCORDING TO SETTING

LOW POWER

[SLEEP FOR GIVEN TIME]
| 908

TRANSMIT

INQUIRY MESSAGE

SAMSUNG
Ex. 1004, Page 13



Patent Application Publication  Feb. 14,2019 Sheet 13 of 41  US 2019/0053149 A1l

FIG.13

( START )

L S921
ACQUIRE MANAGEMENT
INFORMATION AND USER INFORMATION

| — 5922
DECIDE OUTPUT FORM BASED ON

MANAGEMENT INFORMATION
AND USER INFORMATION

S923

1§
THERE SOURCE
DEVICE FOR WHICH PER S
EQUALTO OR LESS THAN
THRESHOLD
ALUE?

Yes

—-S9024
DECIDE CHANGE REQUEST
FOR INCREASING RESOLUTION
OF SOURCE DEVICE

$925 l

5
THROUGHPUT OF
EACH LINK EQUAL TOORLESS
THAN THRESHOLD
YALUE?

S926

No

8927
DECIDE CHANGE REQUEST
FOR DECREASING RESOLUTION

5928 OF SOURCE DEVICE

CONSUMPTION
MODE?

DECIDE REQUEST FOR l
SETTING LOW POWER CONSUMPTION
MODE OF SOURCE DEVICE

SAMSUNG
Ex. 1004, Page 14



Patent Application Publication  Feb. 14,2019 Sheet 14 of 41  US 2019/0053149 A1l

FIG.14

COMMUNICATION EXAMPLE OF WFD capability negotiation USING RTSP PROTOCOL

Source

Sink

L3 Connectivity completes successfully
Both the peers have an IP address at this point

M1—RTSP OPTIONS Request

M1—RTSP OPTIONS Response

*

M2—RTSP OPTIONS Request

M2 —RTSP OPTIONS Response

840
ndd

M3—RTSP GET_PARAMETER Request

M3 Response—OK

M4 —RTSP SET__PARAMETER Request
(capability exchange indudes wfd —presentation—url)

M4 Response—OK

The peer devices have completed Capability Exchange

SAMSUNG
Ex. 1004, Page 15



Patent Application Publication  Feb. 14,2019 Sheet 15 of 41

FIG.15

US 2019/0053149 A1

COMMUNICATION EXAMPLE OF SETTING standby MODE

820
A~

SOURCE
DEVICE

M12—RTSP SET_ PARAMETER Request
{(wfd —standby)

M12—RTSP SET__PARAMETER Response

M12—RTSP SET_PARAMETER Request
(wfd —standby)

M12—RTSP SET__PARAMETER Response

830
p;
SINK DEVICE
SAMSUNG

Ex. 1004, Page 16



Patent Application Publication  Feb. 14,2019 Sheet 16 of 41  US 2019/0053149 A1l

FIG.16

COMMUNICATION EXAMPLE OF CANCELLING standby MODE

820 830
SOURCE/ .
DEVICE SINK DEVICE
Standby
€ e e N

CERANPLE T

| WHICH SOURCE

DEVICE TRANSMITS

WAKE.UPREQUEST RTSP M5 Request(RTSP SET__PARAMETER Request)
{(wfd—trigger—method: PLAY)

RTSP M5 Response(RTSP OK)

RTSP M7 Reqguest(RTSP PLAY Request)

RTSP M7 Response(RTSP OK)

S— ) e,
P,

{EXAMPLEINTTT
WHICH SINK DEVICE
i TRANSMITS
RTSP M7 Request(RTSP PLAY Request) WAKE-UR REQUEST
RTSP M7 Response(RTSP OK)
SAMSUNG

Ex. 1004, Page 17



Patent Application Publication  Feb. 14,2019 Sheet 17 of 41  US 2019/0053149 A1l

ACCESS POINT
701

702
DISPLAY §

UNIT INFORMATION
711 PROCESSING DEVICE
A 710
Vo4 730
~

COMMUNICATION SYSTEM
700

/

DISPLAY UNIT
732  DISPLAY DEVICE
r\ 731
A~

kY

1
- INFORMATION
<« - |PROCESSING
£ ~ DEVICE

721 DEVICE
1

w
o157+

INFORMATION
PROCESSING DEVICE

..........

INFORMATION
PROCESSING DEVICE
L 704

SAMSUNG
Ex. 1004, Page 18



Patent Application Publication  Feb. 14,2019 Sheet 18 of 41  US 2019/0053149 A1l

FIG.18
NETWORK}— - 702 CLASSROOM
—7 ~
730—
- 740
701 TEACHERY CONTROL
AESIEIE\ISTS 1) DEVICE
31
INFORMATION | 710 &
B PROCESSING SEAT |
DEVICE
32
Cruoent INFORMATIONF— 720 =2
[ (>*5" |PROCESSING SEAT |
DEVICE
i 33
INFORMATION |-— 703 e
I PROCESSING SEAT|
DEVICE
o rorvaToN— 704
[ (STURENTIPROCESSING SEAT |
\* | DevicE
35
o \|INFORMATION— 705 2
| |STURENT | PROCESSING SEAT )
\ 2/ pevice
36 READERWRITER
0 eice [ %7
L] ENTRANCE

SAMSUNG
Ex. 1004, Page 19



Patent Application Publication  Feb. 14,2019 Sheet 19 of 41  US 2019/0053149 A1l
FIG.19
740
A~
CONTROL DEVICE
743
..... TN AND a4
OUTPUT UNIT 734 85
DISEERY INPUT UNIT 741
742
/://46 /'\]/47 b
MANIPULATION WIRELESS
RECEPTION CONTROL COMMUNICATION
UNIT UNIT

750

i
GROUP

MANAGEMENT

INFORMATION
RETENTION

UNIT
SAMSUNG

Ex. 1004, Page 20



Patent Application Publication  Feb. 14,2019 Sheet 20 of 41  US 2019/0053149 A1l
FI1G.20
GROUP MANAGEMENT
INFORMATION RETENTION UNIT
750

751 752 753 754 755 756

o~ L o r ~ o

TERMINAL GROUP AVAILABLE GROUP
USER COMMUNICATION OUTDOCR
IDENTIFICATION PARTICIPATION PARTICIPATION
INFORMATION | INFORMATION) — MIODE STATE USE TilE
IMAGE
0001 STUDENT 1 | TRANSMISSION MODE | PARTICIPATING | PERMITTED |  ALL DAY
(PERIPHERAL CHANNEL)
IIMAGE NOT 201402086.
0002 STUDENT 2 |TRANSMISSION MODE| PARTICIPATING | pERMITTED 10:00 TO 15:00
{(MIDDLE CHANNEL)
STANDBY ONLY

0003 STUDENT 3 MODE PARTICIPATING | PERMITTED | 54140206

NOT 20140206,
SAMSUNG

Ex. 1004, Page 21




Patent Application Publication  Feb. 14,2019 Sheet 21 of 41  US 2019/0053149 A1l
FIG. 21
INPUT AND OUTPUT UNIT CONTROL DEVICE
743 740
\
{
STUDENT STUDENT STUDENT STUDENT STUDENT
16 17 18 19 20
STUDENT STUDENT STUDENT STUDENT! STUDENT
11 12 13 14 15
STUDENT STUDENT STUDENT STUDENT STUDENT
6 7 8 9 10
STU?ENT STU%ENT STU%ENT STUE)ENT STUE’ENT
749 748
{70 TEACHER 1 LoT0
i STANDBY PRESENTATION:
SAMSUNG

Ex. 1004, Page 22



Patent Application Publication

Feb. 14, 2019 Sheet 22 of 41

US 2019/0053149 A1

FIG.22
STANDBY MODE
..................... DISPLAY DEVICE
CDF L 731
PERIPHERAL
CHANNEL REGION DISPLAY UNIT
734 — o~ i ABC i 732
MIDDLE CHANNEL
b REGION
1 tn  —T733
a
IMAGE TRANSMISSION MODE (PERIPHERAL CHANNEL)
...................... DISPLAY DEVICE
* L~ 731
CH}ZJE\&IEFEE%]I-ON DISPLAY UNIT
734 — 4 C[? ("B) (g {732
— i (I? q MIDDLE CHANNEL
o~ REGION

IMAGE TRANSMISSION MODE (MIDDLE CHANNEL)

PERIPHERAL
CHANN E%SthEG!ON

—

DiSPlé/‘}Y DEVICE

,/1,/7

DISPLAY UNIT
-~ 732

MIDDLE CHANNEL
REGION

i~ —— 733

o)

SAMSUNG
Ex. 1004, Page 23



Patent Application Publication

Feb. 14, 2019 Sheet 23 of 41

US 2019/0053149 A1

FIG.23
610 611 612
~ ~ ot
SOURCE
DEVICE ACCESS POINT SINK DEVICE
DURING CONNECTION WITH
STANDBY SINK DEVICE VIA ACCESS POINT
H
T 813
D1
IMAGE DURING CONNECTION WITH SINK DEVICE VIAP2PDIRECT 614
TRANSMISSION
MODE
SAMSUNG

Ex. 1004, Page 24



Patent Application Publication  Feb. 14,2019 Sheet 24 of 41  US 2019/0053149 A1l
FIG. 24
710 730
r’ ol
INFORMATION INFORMATION
PROCESSING DEVICE PROCESSING DEVICE
(SOURCE DEVICE) (SINK DEVICE)
615
r~
Device Discovery
............................................................ 620
....... ol
621
GO Negotiation Request ,\/
622
GO Negotiation Response ~
623
GO Negotiation Confirmation -/
. OPERATE OPERATE
AS CLIENT AS GO
624
r’
WPS exchange
625
4—way handshake /J
et ettt s et e s srmem e n et st ben b aens ses saeh i eennreins 616
/\/:
Operation
SAMSUNG

Ex. 1004, Page 25



Ex.

Patent Application Publication  Feb. 14,2019 Sheet 25 of 41  US 2019/0053149 A1l
FIG. 25
710 701 730
INF R%ﬂ”‘/ o INFOR ﬂ(gN/
ACCESS POINT g %‘%
ARSI 3970 e
631
ACTIVATE
APPLICATION
I 632 633
TRANSMIT CONNECTION RECEIVE CONNECTION
REQUEST TO SINK DEVICE REQUEST TO SINK DEVICE
[ }/634 /(635
TRANSMIT CONNECTION RECENE CONNECTION
REQUEST FROM SOURCE DEVICE REQUEST FROM SOURCE DEVICE
; 636
GROUP AUTHENTICATION
PROCESS
638 [ 637
RECEIVE CONNECTION TRANSMIT CONNECTION
PERMISSION INFORMATION PERMISSION INFORMATION
/(640 I 639
RECEIVE CONNECTION TRANSMIT CONNECTION
PERMISSION INFORMATION PERMISSION INFORMATION
| 641 | 642
TRANSMIT Capabily RECENEC abiﬁ%lNFORMATIONIO
INFORMATION TO SINK DEVICE BE TRANGHITTED TO SINK DEVICE
| 643 644
TRANSHIT Cababilig RECENE Ca abmé
INFORMATION OF SOURCE DEVICE INFORWATION OF SOURCE DEVICE
l 646 [ 645
RECEIVE SETTING TRANSMIT SETTING
REQUEST INFORMATION REQUEST INFORMATION
648 ! 647
RECEIVE SETTING TRANSMIT SETTING
REQUEST INFORMATION REQUEST INFORMATION
649
SET IMAGE
TRANSMISSION MCDE
| 650 651
DISCONNECTION PROCESS DISCONNECTION PROCESS
[ 652 653
P2P CONNECTION PROCESS P2P CONNECTION PROCESS
@® @ @
SAMSUNG

1004, Page 26



Patent Application Publication  Feb. 14,2019 Sheet 26 of 41  US 2019/0053149 A1l

FIG. 26
® o O
654 655
TRANSMIT SETTING RECEIVE SETTING
REQUEST BASED ON REQUEST BASED ON
SETTING REQUEST SETTING REQUEST
INFORMATION INFORMATION
657 { < 656
RECEIVE TRANSMI
CONFIRMATION CONFIRMATION
INFORMATION INFORMATION
| 658 | 659
DATATRANSMISSION DATA
AT O TR ED > RECEFTION
SETTING REQUEST PROCESS
660
SET 3
STANDBY MODE
1 /(661 /(662
DISCONNECTION DISCONNECTION
PROCESS PROCESS
1 663 /(664
CONNECTION CONNECTION
PROCESS PROCESS
|
SAMSUNG

Ex. 1004, Page 27



Patent Application Publication  Feb. 14,2019 Sheet 27 of 41  US 2019/0053149 A1l

FI1G. 27

—$1038

|
[DISCONNECT CONNECTION WITH AP}
— 1039

START DIRECT CONNECTION
WITH SINK DEVICE

51040

TRANSMIT CONNECTION
REQUEST TO SINK DEVICE VIA AP

TRANSMIT Capabity
INFORMATION TO SINK DEVICE VIA AP

START P2P
COMMUNICATION

S1035

S1043

HAS
SETTING REQUEST
NFORMATION BEEN RECENVED
FROM SINK DEVICE

VIAAP?

e
TRANSMIT DATA OF SETTING
CONTENT OF SETTING
REQUEST TRANSMITTED
TO SINK DEVICE

S1036

HAS
STANDBY MODE BEEN
SET?

ASLINE BEEN DISCONNECTED?

No 51048
DISCONNECT DIRECT
CONNECTION WITH SINK DEVICE

[START CONNECTION WITH AP)
|

END

SAMSUNG
Ex. 1004, Page 28



Patent Application Publication

.\u

Feb. 14, 2019 Sheet 28 of 41

US 2019/0053149 A1

FIG. 28
768
762
BASE
sw@
DISPLAY UNIT
711 v
STUDENT /
710
INFORMATION
PROCESSING DEVICE
0 R M= 761

(ﬁsuo

NETWORK

CLASSROOM

30 L 705

SAMSUNG
Ex. 1004, Page 29



Patent Application Publication  Feb. 14,2019 Sheet 29 of 41  US 2019/0053149 A1l

FIG.29

TRANSMIT CONNECTION
REQUEST TO SINK DEVICE VIA AP

S
CONNECTION
PERMISSION INFORMATION
BEEN REClEl\éE? FROM SN
J
CONNECTION
USE PERMISSION?
Yes -~ 51055 51064
GIVE NOTIFICATION INDICATING GIVE NOTIFICATION INDICATING
OUTDOOR USE IS PERMITTED OUTDOOR USE IS NOT PERMITTED
! — 51056 1 —— 51065
TRANSMIT PUBLIC NETWORK TRANSMIT Capabilty
SERVICE INFORMATION AND INFORMATION TO SINK DEVICE VIA AP

Capability INFORMATION TO
SINK DEVICE VIA AP

f83057 15/81066

COMMUNICATION COMMUNICATION
PROCESS PROCESS

SAMSUNG
Ex. 1004, Page 30



Patent Application Publication  Feb. 14,2019 Sheet 30 of 41  US 2019/0053149 A1l

FIG.30

S10569

HAS
CONTINUOUS
USE INPLAGE AFTER MOVEMENT

1060
CONNECTION PROCESS
WITH SINK DEVICE VIA BASE
STATION INSTALLED IN PLACE
AFTER MOVEMENT

Yes

51061

DATA COMMUNICATION WITH
SINK DEVICE VIA BASE STATION

DISCONNECT CONNECTION WITH
SINK DEVICE VIA BASE STATION

END

SAMSUNG
Ex. 1004, Page 31



Patent Application Publication

START DIRECT CONNECTION
WITH SINK DEVICE

; —~S1073

SERVE ASP2P CLIENT AND
FOLLOW WIRELESS PARAMETER
RECEIVED FROM SINK DEVICE

I —— 51074

ACQUIRE
iP ADDRESS

S1075

HAS
CONNECTION
PERMISSION INFORMATION BEE
RECEIVED FROM SINK
DEVICE?

Yes

51076
TRANSMIT Capability
INFORMATION TO SINK DEVICE
5l

S1077

HAS
SETTING
REQUEST INFORMATION BEE
RECEIVED FROM SINK
DEVICE?

S1078 - ves

Feb. 14,2019 Sheet 31 of 41  US 2019/0053149 A1

51080

|
[START P2P COMMUNICATION]
S 51081

TRANSMIT DATA OF SETTING
CONTENT OF SETTING REQUEST
TRANSMITTED TO SINK DEVICE

§1082

HAS
IMAGE TRANSMISSION
MODE BEEN SET?

Ne $1083

A
NFORMATION PROCESSING
DEVICE LEFT GROP?

No 51084
RECEIVE AP CONNECTION
INFORMATION FROM SINK DEVICE

g —— 51085

DISCONNECT DIRECT
CONNECTION WITH SINK DEVICE

Yes

S1086

I s
[ START CONNECTION WITH AP|
1

Wi

TRANSMIT SETTING REQUEST TO
SINK DEVICE BASED ON SETTING
REQUEST INFORMATION

ey

S1079

AS
CONFIRMATION
INFORMATION BEEN RECEIVED

EROMSINK DEVICE?

Yes $1088

HAS
STANDBY MODE BEE
SET?

S1089

Yes

£ LINE BEEN DISCONNECTED?
S1090

[DISCONNECT CONNECTION WITHAP|
]

END

SAMSUNG
Ex. 1004, Page 32



Patent Application Publication  Feb. 14,2019

Sheet 32 of 41

TRANSHIT CONNECTION
REQUEST TO SINK DEVICE VIA AP

TRANSMIT Capabilty INFORMATION
TO SINK DEVICE VIAAP

S1035

SETTING
REQUEST INFORMATION BEEN
RECENED FROM SINK
DEVICEVIAAP?

— 51036
STANDBY IO hioe BEER

|
[ DISCONNECT CONNECTIONWITHAP ]
l

US 2019/0053149 A1

~ —$1038

51039

START DIRECT CONNECTION
WITH SINK DEVICE

TRANS
REQUEST TO SINK DEVICE
ASED ON SETTING
REQUEST INFORMATION

GONFIRMATION
INFORMATION BEEN RECEIVED
FROM SINKDEVICE?

START P2P
COMMUNICATION

TRANSMIT DATA OF SETTING
CONTENT OF SETTING
REQUEST TRANSMITTED
TO SINK DEVICE

$1041

Yes 51042

S1043

Ex.

No 51037 DISCONNECT DIRECT
o CONNECTION WITH SINK DEVICE
FORMATION PROCESSING DEVIC - \ 51047
LEFT GROLR? [START CONNECTION WITHAP |
Yes !
END
SAMSUNG

1004, Page 33



Patent Application Publication

Feb. 14, 2019

FIG.33

-S114
PERFORM P2P DIRECT CONFIRM CONNECTION
CONNECTION UNTILIP CONNECTION| | STATE WITH SINK DEVICE
-S1113 —-Si115
PERFORH DEVICE DISCOVERY PERFORW DEVICE DISCOVERY
PROCESS FOR SINKDEVICE VIAAP| |PROCESS FOR SINK DEVICE VIA AP

$1084—, ves

HAS
CONNECTION

RECENED FROM SNK
DEVICEVIAAP?

TRANSMIT Capabilty INFORMATION
TO SINKDEVICE VIAAP

No

HAS

SETTING
EQUEST INFORMATION BEE
RECEIVED FROM SINK
EVICE VIA AP

S1035

Sheet 33 of 41

US 2019/0053149 A1

51038
[DISCONNECT CONNECTION WITH AP

[ e 51039
START DIRECT CONNECTION
WITH SINK DEVICE

S1040

TRANSMIT SETTING
REQUEST TO SINK DEV!CE
BASED ON SETTING
REQUEST INFORMATION

S1041

CONFIRMATION
INFORMATION BEEN RECEVED
EROM SINK DEVICE?

Yes

- S1042
START P2P
COMMUNICATION

S1043

s
TRANSMIT DATA OF SETTING
CONTENT OF SETTING
REQUEST TRANSMITTED
TO SINK DEVICE

DISCONNECT DIRECT
CONNECTION WITH SINK DEVIGE

S1047

l s
]START CONNE!CT!ON WITH AP!

END

SAMSUNG

Ex. 1004, Page 34



Patent Application Publication  Feb. 14,2019 Sheet 34 of 41  US 2019/0053149 A1l

FIG.34

WFD IE FORMAT EXAMPLE

. Size Value s
Field (octets)| (Hexadecimal) Description
Element ID 1 DD IEEE 802. 11 vendor specific usage
Length of the following fields in the IE in
. octets. The length field is variable and set
Length 1 |Variable to 4 plus the total length of WFD
subelements.
QUI 3 50-6F-BA WFA Specific OUI
Identifving the type or version of the
OUI Type 1 OA WED IE. Setting to Ox0A indicates WFA
WFD v1. 0
WFD Variable One or more WFD Subelements appear in
subelements the WFD IE
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FIG.35

General Format Of a WFD Subelement EXAMPLE

US 2019/0053149 A1

body field

. Size Value L L.
Field (octets)] (Hexadecimal) Deseription
Subslement 1 Identifying the type of WFD subelement.
ID The specific value is defined in Table 5—3.
Length > Variable Length of the following fields in the
subslements
Subelements |\, ple Subelement speocific information fields
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FIG.36
WFD Subelement D Definitions EXAMPLE
Subelen"\ent 1D Description
(Decimal)
0 WFD Device Information
1 Associated BSSID
2 WFD Audio Formats
3 WFD Video Formats
4 WFD 3D Video Formats
5 WFD Content Protection
] Coupled Sink Information
7 WFD Extended Capability
8 Local IP Address
9 WFD Session Information
10 Alternative MAC Address
11 New Device Information
12-255 Reserved
SAMSUNG

Ex. 1004, Page 37



Patent Application Publication

FIG.37

Feb. 14,2019 Sheet 37 of 41  US 2019/0053149 A1

New Device Information Subelement EXAMPLE

Field Size Value Description
(octets)
Subelement
ID 1 11
Length 1 Variable Length of the following fields in the
subelements.

New Device
Information

SAMSUNG
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FIG.38

New Device Information Field EXAMPLE

Size

\J A
(octets) alue Description

Field

. [OIWIRELESS USE(1:Connected 0:Non-use)
1:0 3 Inira CONNECTION | [ 13 CABLE USE(1:Connected 0:Non-use)

(5 THETSOIOIEGTNF SHE FELBCI L 1
, £+ THE VSN CONNECTION OF IFERENT FRECUENCY CHENNELS 10K 036)
5:2 WRELESS CAPABIUTY | 37 SLTANEOUS CONNECTION OF SHVE FREQUENCY CHANNEL (10K CG)

[ 2] SHULTANEQUS COMECTIONOF DIFERENTFRECUENCY CHANNELS 10K 036)

Source 10:Infra USE(1:0OK 0:Non-Available)
10:8 Capabilit 9:P2P USE(1:0K 0:Non-Avaitable)
P Y 8:TLDS USE(1:0K 0:Non-Available)

13:Infra USE(1:0K 0O:Non-Available)

Sink
13:11 - 12:P2P USE (1:0K 0O:Non-Available)
Capability 11:TLDS USE (1:0K 0O:Non-Available)
2314 Frequency |DESCRIBE Channel NUMBER WHEN WIRELESS
: Channel USE IS Connected IN [1:0]

SAMSUNG
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FIG.39

Payload OF ASP message EXAMPLE

Size

(octets) Value Description

Field

. (0] WIRELESS USE(1:Connected 0:Non-use
1:0 S Inra CONNECTION [1] CABLE USE(1:Connected O:Non-useg

Co EDTEONOECTIN ST GITE 001
| £ 2 THE DIVISION COMNECTION OF DFFEREAT FREQUENCY CHANNELS 10K CG)
5:2 WIRELESS CAPABILITY| 2 7 SHULTANEQLS CONNECTION OF SAKE FREQUENCY CHANNEL [£0K NG)

[ SULTANEOUS COECTION OF DIFFERENT FRECUENCY CHAMNELS (10K 016

Sour 10:Infra USE(1 :OK 0:Non-Available)
10:8 Ca“a‘fjm o: P2P USE(1:0K O:Non-Available)
P 4 8: TLDS USE(1:0K 0:Non-Available)

13:Infra USE(1 :OK 0O:Non-Available)

13:11 gink bilit 12:P2P USE(1:0K 0:Non-Available)
apabiity 11:TLDS USE(1:0K 0:Non-Available)
5314 Frequency DESCRIBE Channel NUMBER WHEN WIRELESS

Channel USE IS Connected IN [1:0]
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INFORMATION PROCESSING DEVICE,
INFORMATION PROCESSING SYSTEM,
AND INFORMATION PROCESSING
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation of U.S.
patent application Ser. No. 16/022,149, filed Jun. 28, 2018,
which is a divisional of U.S. patent application Ser. No.
15/663,875, filed Jul. 31, 2017 now U.S. Pat. No. 10,034,
234, issued on Jul. 24, 2018, which is a continuation of U.S.
patent application Ser. No. 15/112,319, filed Jul. 18, 2016,
now U.S. Pat. No. 9,775,107, issued on Sep. 26, 2017 which
is a National Stage Application based on PCT/IP2014/
081810, filed Dec. 2, 2014, and claims priority to Japanese
application no. 2014-024016, filed Feb. 12, 2014; the entire
contents of each of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The present technology relates to an information
processing device and more particularly, to an information
processing device, an information processing system, and an
information processing method in which various kinds of
information are exchanged using wireless communication.

BACKGROUND ART

[0003] In the related art, wireless communication tech-
nologies for exchanging various kinds of data using wireless
communication are blown. For example, information
exchange devices that interchange various kinds of infor-
mation through wireless communication between two wire-
less communication devices have been proposed (for
example, see Patent Literature 1).

CITATION LIST

Patent Literature

[0004] Patent Literature 1: JP 2008-278388A
SUMMARY OF INVENTION
Technical Problem
[0005] According to the above-described technologies of

the related art, various kinds of information can be inter-
changed between two information processing devices
through wireless communication even when connection is
not established by wired lines. For example, an image based
on image data transmitted from a transmission side infor-
mation processing device can be displayed on a display unit
of a reception side information processing device.

[0006] Here, for example, when various kinds of informa-
tion are interchanged between two information processing
devices using wireless communication, a case in which
communication is performed directly between the two infor-
mation processing devices and a case in which communi-
cation is performed indirectly between the two information
processing devices are assumed. Further, the case in which
communication is performed indirectly between the two
information processing devices includes, for example, a case
in which communication is performed indirectly between

Feb. 14,2019

the two information processing devices through another
communication device (for example, an access point or a
base station).

[0007] For example, when communication is performed
directly between the two information processing devices,
transition is assumed to be performed so that communication
is performed indirectly between the two information pro-
cessing devices. Further, when communication is performed
indirectly between the two information processing devices,
transition is assumed to be performed so that communication
is performed directly between the two information process-
ing devices. When switching of communication is per-
formed as described above, it is important to perform
appropriate control.

[0008] The present technology was made in light of the
foregoing, and it is an object of the present technology to
perform appropriate control when communication is per-
formed between a plurality of information processing
devices.

Solution to Problem

[0009] The present technology was made to solve the
problem, and a first aspect thereof is an information pro-
cessing device, an information processing method thereof,
and a program for causing a computer to execute the
information processing method, the information processing
device performing real-time image transmission with
another information processing device according to a wire-
less fidelity (Wi-Fi) CERTIFIED Miracast specification
(technical specification Wi-Fi Display), and including: a
control unit configured to perform control such that setting
request information for performing a setting related to the
real-time image transmission is received from the other
information processing device via an access point, and a
setting request for performing the setting based on the
setting request information is transmitted to the other infor-
mation processing device through direct communication.
Thus, there is an operation in which setting request infor-
mation is received from another information processing
device via an access point, and a setting request is trans-
mitted to another information processing device through
direct communication.

[0010] According to the first aspect, the control unit may
interchange capability information related to the information
processing device with the other information processing
device via the access point. The other information process-
ing device may generate the setting request information
based on the capability information. Thus, there is an
operation in which capability information related to the
information processing device is interchanged with another
information processing device via the access point, and
another information processing device generates the setting
request information based on the capability information.
[0011] According to the first aspect, the control unit may
perform control such that, when switching between a con-
nection state with the other information processing device
via the access point and a connection state with the other
information processing device through the direct communi-
cation is performed, a connection process is performed using
at least one of port information and IP information related to
a connection before the switching. Thus, there is an opera-
tion in which, when switching between a connection state
with another information processing device via the access
point and a connection state with another information pro-
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cessing device through the direct communication is per-
formed, a connection process is performed using at least one
of port information and IP information related to a connec-
tion before the switching.

[0012] According to the first aspect, the control unit may
perform control such that image transmission according to
the Wi-Fi CERTIFIED Miracast specification is performed
through the direct communication after the setting request is
transmitted to the other information processing device.
Thus, there is an operation in which the image transmission
according to the CERTIFIED Miracast specification is per-
formed through the direct communication after the setting
request is transmitted to another information processing
device.

[0013] According to the first aspect, the control unit may
perform control such that an image displayed on a prede-
termined region in a display unit is transmitted through a
wireless transmission path of a low frequency band, and an
image displayed on a region larger than the predetermined
region in the display unit is transmitted through a wireless
transmission path of a high frequency band. Thus, there is an
operation in which an image displayed on a predetermined
region in a display unit is transmitted through a wireless
transmission path of a low frequency band, and an image
displayed on a region larger than the predetermined region
in the display unit is transmitted through a wireless trans-
mission path of a high frequency band.

[0014] According to the first aspect, the control unit may
perform control such that the setting request is transmitted to
the other information processing device through the direct
communication based on a manipulation of a user. Thus,
there is an operation in which the setting request is trans-
mitted to another information processing device through the
direct communication based on a manipulation of a user.
[0015] According to the first aspect, the control unit may
perform control such that, when there are a plurality of
information processing devices configured to perform image
transmission through the direct communication, the setting
request is transmitted to the other information processing
device through the direct communication based on a prede-
termined order. Thus, there is an operation in which, when
there are a plurality of information processing devices
configured to perform the image transmission through the
direct communication, the setting request is transmitted to
another information processing device through the direct
communication based on a predetermined order.

[0016] According to the first aspect, the control unit may
perform control such that permission information indicating
whether or not a connection with the other information
processing device via an access point other than the access
point or a base station is permitted is interchanged via the
access point, and when the permission information indicat-
ing that the connection is permitted is received, an inter-
change with the other information processing device via the
access point other than the access point or the base station
is performed. Thus, there is an operation in which permis-
sion information is interchanged via the access point, and
when the permission information indicating that the con-
nection is permitted is received, an interchange with another
information processing device via another access point or a
base station is performed.

[0017] According to the first aspect, the control unit may
perform control such that, when the permission information
indicating that the connection is permitted is received, at
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least one of image data, and audio data is received from the
other information processing device via the access point
other than the access point or the base station and output.
Thus, there is an operation in which, when the permission
information indicating that the connection is permitted is
received, at least one of image data and audio data is
received from another information processing device via
another access point or a base station and output.

[0018] According to the first aspect, the control unit may
perform control such that information for performing the
direct communication is interchanged using near field com-
munication. Thus, there is an operation in which information
for performing the direct communication is interchanged
using near field communication.

[0019] A second aspect of the present technology is an
information processing device, an information processing
method thereof, and a program for causing a computer to
execute the information processing method, the information
processing device performing real-time image transmission
with another information processing device according to a
Wi-Fi CERTIFIED Miracast specification, and including: a
control unit configured to perform control such that setting
request information for performing a setting related to the
real-time image transmission is transmitted to the other
information processing device via an access point, and a
setting request for performing the setting based on the
setting request information is received from the other infor-
mation processing device through direct communication.
Thus, there is an operation in which setting request infor-
mation is transmitted to another information processing
device via an access point, and a setting request is received
from another information processing device through direct
communication.

[0020] A third aspect of the present technology is an
information processing device, an information processing
method thereof, and a program for causing a computer to
execute the information processing method, the information
processing device including: a control unit configured to
perform control such that, when real-time image transmis-
sion is performed between a sink device and a plurality of
source devices according to a Wi-Fi CERTIFIED Miracast
specification, any one communication mode of a standby
mode in which the sink device and the source devices are
connected via an access point and an image transmission
mode in which the sink device and the source devices are
connected through direct communication is set in the source
devices. Thus, there is an operation in which any one
communication mode between a standby mode and an image
transmission mode is set in a source device.

[0021] According to the third aspect, the control unit may
perform control such that an image indicating the plurality
of source devices is displayed on an input and output unit,
and the communication mode is set in the source device
based on an manipulation input in the input and output unit.
Thus, there is an operation in which an image indicating a
plurality of source devices is displayed on an input and
output unit, and the communication mode is set in the source
device based on a manipulation input in the input and output
unit.

[0022] According to the third aspect, the control unit may
perform control such that the communication mode is set in
the source device based on a predetermined order. Thus,
there is an operation in which the communication mode is
set it the source device based on a predetermined order.
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[0023] A fourth aspect of the present technology is an
information processing system, an information processing
method thereof, and a program for causing a computer to
execute the information processing method, the information
processing system including: a sink device configured to
perform real-time image transmission with a source device
according to a Wi-Fi CERTIFIED Miracast specification and
perform control such that a setting request information for
causing the source device to perform a setting related to the
real-time image transmission is transmitted to the source
device via an access point, and a setting request for per-
forming the setting based on the setting request information
is received from the source device through direct commu-
nication with the source device; and a control device con-
figured to perform control such that, when the real-time
image transmission is performed between the sink device
and the plurality of source devices, any one communication
mode of a standby mode in which the sink device and the
source devices are connected via the access point and an
image transmission mode in which the sink device and the
source devices are connected through the direct communi-
cation is set in the source devices. Thus, there is an operation
in which a sink device transmits setting request information
to a source device via an access point and receives a setting
request from the source device through direct communica-
tion, and a control device sets any one communication mode
between a standby mode and an image transmission mode in
the source device.

Advantageous Effects of Invention

[0024] According to the present technology an excellent
effect that appropriate control can be performed when com-
munication is performed between a plurality of information
processing devices can be obtained. The effect described
herein is not necessarily limited, and any effect described in
the present disclosure may be included.

BRIEF DESCRIPTION OF DRAWINGS

[0025] FIG. 1 is a block diagram illustrating a system
configuration example of a communication system 100
according to a first embodiment of the present technology
[0026] FIG. 2 is a block diagram illustrating a functional
configuration example of an information processing device
200 according to the first embodiment of the present tech-
nology.

[0027] FIG. 3 is a block diagram illustrating a functional
configuration example of an information processing device
300 according to the first embodiment of the present tech-
nology.

[0028] FIG. 4 is a diagram schematically illustrating a
content example retained in a management information
retention unit 390 according to the first embodiment of the
present technology.

[0029] FIG. 5is a diagram illustrating a transition example
of'images displayed on a display unit 351 of the information
processing device 300 according to the first embodiment of
the present technology.

[0030] FIG. 6 is a sequence chart illustrating a communi-
cation process example between devices included in the
communication system 100 according to the first embodi-
ment of the present technology.

[0031] FIG. 7 is a sequence chart illustrating a communi-
cation process example between devices included in the
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communication system 100 according to the first embodi-
ment of the present technology.

[0032] FIG. 8 is a sequence chart illustrating a communi-
cation process example between devices included in the
communication system 100 according to the first embodi-
ment of the present technology.

[0033] FIG. 9 is a sequence chart illustrating a communi-
cation process example between devices included in the
communication system 100 according to the first embodi-
ment of the present technology.

[0034] FIG. 10 is a sequence chart illustrating a commu-
nication process example between devices included in the
communication system 100 according to the first embodi-
ment of the present technology.

[0035] FIG. 11 is a sequence chart illustrating a commu-
nication process example between devices included in the
communication system 100 according to the first embodi-
ment of the present technology.

[0036] FIG. 12 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 200 according
to the first embodiment of the present technology.

[0037] FIG. 13 is a flowchart illustrating an example of a
processing procedure of a data transmission speed control
process performed by the information processing device 300
according to the first embodiment of the present technology.
[0038] FIG. 14 is a sequence chart illustrating a commu-
nication process example between a source device and a sink
device according to the first embodiment of the present
technology.

[0039] FIG. 15 is a sequence chart illustrating a commu-
nication process example between a source device and a sink
device according to the first embodiment of the present
technology.

[0040] FIG. 16 is a sequence chart illustrating a commu-
nication process example between a source device and a sink
device according to the first embodiment of the present
technology.

[0041] FIG. 17 is a diagram illustrating a system configu-
ration example of a communication system 700 according to
the second embodiment of the present technology.

[0042] FIG. 18 is a diagram illustrating an installation
example of a communication system 700 according to the
second embodiment of the present technology.

[0043] FIG. 19 is a block diagram illustrating a functional
configuration example of a control device 740 according to
the second embodiment of the present technology.

[0044] FIG. 20 is a diagram schematically illustrating a
content example retained in a group management informa-
tion retention unit 750 according to the second embodiment
of the present technology.

[0045] FIG. 21 is a diagram illustrating an example of a
display screen displayed on an input and output unit 743 of
the control device 740 according to the second embodiment
of the present technology.

[0046] FIG. 22 is a diagram illustrating a transition
example of a display screen displayed on a display device
731 according to the second embodiment of the present
technology.

[0047] FIG. 23 is a diagram illustrating a switching
example of a communication mode between a source device
and a sink device serving as a basis for the present technol-

ogy.
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[0048] FIG. 24 is a sequence chart illustrating a connec-
tion process example between a source device and a sink
device according to the second embodiment of the present
technology.

[0049] FIG. 25 is a sequence chart illustrating a commu-
nication process example between devices included in the
communication system 700 according to the second embodi-
ment of the present technology.

[0050] FIG. 26 is a sequence chart illustrating a commu-
nication process example between devices included in the
communication system 700 according to the second embodi-
ment of the present technology.

[0051] FIG. 27 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the second embodiment of the present technology.
[0052] FIG. 28 is a diagram illustrating a usage example
of the information processing device 710 according to the
second embodiment of the present technology.

[0053] FIG. 29 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the second embodiment of the present technology.
[0054] FIG. 30 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the second embodiment of the present technology.
[0055] FIG. 31 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the third embodiment of the present technology.

[0056] FIG. 32 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the fourth embodiment of the present technology.
[0057] FIG. 33 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the fourth embodiment of the present technology.
[0058] FIG. 34 is a diagram illustrating an example of a
WFD IE format interchanged between devices included in
the communication system 700 according to the second
embodiment of the present technology.

[0059] FIG. 35 is a diagram illustrating an example of a
WFD IE format interchanged between devices included in
the communication system 700 according to the second
embodiment of the present technology.

[0060] FIG. 36 is a diagram illustrating an example of a
WFD IE format interchanged between devices included in
the communication system 700 according to the second
embodiment of the present technology.

[0061] FIG. 37 is a diagram illustrating an example of a
WFD IE format interchanged between devices included in
the communication system 700 according to the second
embodiment of the present technology.

[0062] FIG. 38 is a diagram illustrating an example of a
WFD IE format interchanged between devices included in
the communication system 700 according to the second
embodiment of the present technology.

[0063] FIG. 39 is a diagram illustrating an example of a
new message for an application service platform (ASP)
interchanged between devices included in the communica-
tion system 700 according to the second embodiment of the
present technology.
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[0064] FIG. 40 is a block diagram illustrating an example
of a schematic configuration of a smartphone.

[0065] FIG. 41 is a block diagram illustrating an example
of a schematic configuration of a car navigation device.

DESCRIPTION OF EMBODIMENTS

[0066] Hereinafter, modes (hereinafter, “embodiments™)
for carrying out the present technology will be described.
The description will proceed in the following order:
[0067] 1. First embodiment (example of controlling wire-
less communication based on user information or manage-
ment information)

[0068] 2. Second embodiment (example of switching con-
nection between source device and sink device via access
point and direct connection between source device and sink
device)

[0069] 3. Third embodiment (example of starting group
authentication between source device and sink device using
near field communication)

[0070] 4. Fourth embodiment (example in which source
device is automatically connected to access point or sink
device)

[0071] 5. Application examples

1. FIRST EMBODIMENT

[Configuration Example of Communication System]|

[0072] FIG. 1 is a block diagram illustrating a system
configuration example of a communication system 100
according to a first embodiment of the present technology.
[0073] The communication system 100 includes informa-
tion processing devices 200, 300, and 400. The communi-
cation system 100 is a communication system in which the
information processing device 300 receives data (for
example, image data or audio data) transmitted from at least
one of the information processing devices 200 and 400.
[0074] The information processing devices 200, 300, and
400 are transmission and reception devices that have a
wireless communication function. The information process-
ing devices 200, 300, and 400 are, for example, display
devices (for example, personal computers) or portable infor-
mation processing devices (for example, smartphones or
tablet terminals) that have a wireless communication func-
tion. The information processing devices 200, 300, and 400
are, for example, wireless communication devices that con-
form to Institute of Electrical and Electronics Engineers
(IEEE) 802.11, 802.15, or 802.16, 3rd Generation Partner-
ship Project (3GPP) specification (for example, Wideband
Code Division Multiple Access (W-CDMA)), Global system
for Mobile Communications (GSM: registered trademark),
Worldwide Interoperability for Microwave Access (Wi-
MAX), WIMAX2, Long Term Evolution (LTE), LTE-A
(Advanced), or the like. The information processing devices
200, 300, and 400 can interchange various kinds of infor-
mation using the wireless communication function.

[0075] Here, an example of a case in which wireless
communication using wireless Local Area Network (LAN)
is performed between the information processing devices
200 and 300 or between the information processing devices
400 and 300 will be described.

[0076] As the wireless LAN, for example, Wireless Fidel-
ity (Wi-Fi) Direct, Tunneled Direct Link Setup (TDLS), an
ad-hoc network, or a mesh network can be used. As short-
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range wireless audio visual (AV) transmission communica-
tion used in the communication system 100, for example,
Wi-Fi Certified Miracast (technical specification title: Wi-Fi
Display) can be used. Wi-Fi Certified Miracast is a minoring
technology fur transmitting an audio or a display image
reproduced with one terminal to another terminal using the
technology of Wi-Fi Direct or TDLS and outputting the
audio or image data similarly with the other terminal.
[0077] In Wi-Fi Certified Miracast, user Input Back Chan-
nel (UIBC) is realized on Transmission Control Protocol/
Internet Protocol (TCP/IP). UIBC is a technology for trans-
mitting manipulation information of an input device such as
a mouse or a keyboard from one terminal to another termi-
nal. Instead of Wi-Fi Certified Miracast, another remote
desktop software (for example, Virtual Network Computing
(VNC)) may be applied.

[0078] Here, in Wi-Fi Certified Miracast, for example, it is
established that an image (video) is compressed and decom-
pressed using H.264. For example, in Wi-Fi Certified Mira-
cast, H.264 can be adjusted on a transmission side. An
embodiment of the present technology is not limited to
H.264, but can also correspond to various codecs such as
H.265 (for example, high efficiency video coding (HEVC)
and scalable video coding extensions of high efficiency
video coding (SHVC)) and Moving Picture Experts Group
(MPEG#4), Joint 1Photographic Experts Group (JPEG) 2000.
Further, it can also correspond to a line-based codec in
which one or more lines are bundled and compressed or two
or more lines are divided into 2x2 or more macro blocks to
be compressed and decompressed. For example, by obtain-
ing a difference with a previous code amount region of a
specific code amount region (such as a picture, a bundle of
a plurality of lines, or a macro block), it is possible to
correspond to a codec that reduces a transmission rate
without performing compression such as DCT or Wavelet.
Further, an image (video) may be transmitted or received
with non-compression.

[0079] In the first embodiment of the present technology
an example in which the information processing device 200
sets image data and audio data generated through an imaging
operation as a transmission target will be described. In the
first embodiment of the present technology, an example in
which the information processing device 400 sets content
(for example, content formed by image data and audio data)
stored in a storage unit (for example, a hard disk) as a
transmission target. An electronic device (for example, a PC,
a game device, a smartphone, or a tablet terminal) on which
a camera is mounted as the information processing device
200 may be used. Another electronic device (for example, an
imaging device, a game device, a smartphone, or a tablet
terminal) that includes a display unit as the information
processing device 300 may be used. If the information
processing device 400 has a tethering function, the infor-
mation processing device 400 may acquire content stored in
an internet services provider (IPS) via wireless or wired
network and set the content as a transmission target.
[0080] For example, image data generated through an
imaging operation of the information processing device 200
is transmitted to the information processing device 300 and
an image 11 based on the image data is displayed on a
display unit 351 of the information processing device 300.
Further, content stored in a storage unit (for example, a hard
disk) of the information processing device 400 is transmitted
to the information processing device 300 and an image 12
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based on this content is displayed on the display unit 351 of
the information processing device 300.

[0081] In this way, in the first embodiment of the present
technology, an example in which the information processing
devices 200 and 400 serve as source side information
processing devices (source devices) and the information
processing device 300 serves as a sink side information
processing device (sink device) will be described.

[0082] In FIG. 1, a range in which the information pro-
cessing device 300 can perform direct communication via
peer to peer (P2P) direct connection using wireless commu-
nication is indicated as an information transfer range 101.
The information transfer range 101 is an information trans-
fer range (a service range) based on the information pro-
cessing device 300.

[Configuration Example of Information Processing Device
(Source Device)]|

[0083] FIG. 2 is a block diagram illustrating a functional
configuration example of the information processing device
200 according to the first embodiment of the present tech-
nology. The functional configuration of the information
processing device 400 related to wireless communication is
substantially the same as that of the information processing
device 200. Therefore, in the first embodiment of the present
technology, only the information processing device 200 will
be described and the description of the information process-
ing device 400 will be omitted.

[0084] The information processing device 200 includes an
antenna 210, a wireless communication unit 220, a control
signal reception unit 230, a control unit 240, an image and
audio signal generation unit 250, an image and audio com-
pression unit 260, and a stream transmission unit 270.
[0085] The wireless communication unit 220 transmits
and receives each piece of information (for example, image
data and audio data) to and from another information
processing device (for example, the information processing
device 300) via the antenna 210 using wireless communi-
cation under the control of the control unit 240. For example,
when an image data transmission process is performed, the
image data generated by the image and audio signal gen-
eration unit 250 is compressed by the image and audio
compression unit 260 and the compressed image data (image
stream) is transmitted from the antenna 210 via the wireless
communication unit 220.

[0086] The wireless communication unit 220 is assumed
to be able to transmit and receive each piece of information
to and from another information processing device (for
example, the information processing device 300) using a
plurality of frequency channels. In the first embodiment of
the present technology, an example in which the wireless
communication unit 220 has a function of transmitting and
receiving three kinds of frequency channels, 2.4 GHz, 5
GHz, and 60 GHz will be described. In this way, when the
source device has the function of transmitting and receiving
the plurality of frequency channels, a sink device (for
example, the information processing device 300) can control
a frequency channel to be used by each source device.
[0087] The control signal reception unit 230 acquires a
control signal (for example, information interchanged with
the information processing device 300) transmitted from
another information processing device (for example, the
information processing device 300) among the pieces of
information received by the wireless communication unit
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220. Then the control signal reception unit 230 outputs the
acquired control signal to the control unit 240.

[0088] The control unit 240 performs control on each
piece of information to be transmitted from the information
processing device 200. For example, the control unit 240
performs control on the image and audio signal generation
unit 250 and the image and audio compression unit 260
based on the control signal received by the control signal
reception unit 230. For example, the control unit 240 per-
forms control such that the number of channels of audio or
the resolution of image data which is a transmission target
is changed or performs control such that an image region of
the image data which is a transmission target is changed.
That is, the control unit 240 performs transmission control
of a stream (for example, data transmission speed control,
scalability transmission rate control) which is a transmission
target based on the control signal received by the control
signal reception unit 230.

[0089] The control unit 240 may have a function of
measuring a radio wave propagation situation (link radio
wave propagation situation) when data is transmitted to and
received from the sink device using the wireless communi-
cation and may transmit a measurement result (radio wave
propagation measurement information) to the sink device.
[0090] Here, the radio wave propagation measurement
information is, for example, information used to determine
whether line quality with the sink device is quality with
which the image data and the audio data can be transmitted
and received. The radio wave propagation measurement
information is used for example, when stream transmission
control (for example, the data transmission speed control,
the scalability transmission rate control) is performed. The
radio wave propagation measurement information will be
described in detail with reference to FIG. 4. Instead of the
radio wave propagation measurement information, the con-
trol unit 240 may count the number of retransmissions of the
same packet and perform the stream transmission control
corresponding to the counted number of retransmissions.
[0091] Here, the data transmission speed mainly means an
occupancy ratio to a communication line and is assumed to
include a meaning of a communication speed or a commu-
nication capacity. For example, the resolution is defined as
an index of image quality configured to include a component
such as an image frame (the number of vertical and hori-
zontal pixels) of the image data, or a bit rate (compression
ratio) of the image data. As the index of the quality, the
throughput of a stream can be used. The number of channels
of audio is assumed to include a meaning of an audio
recording and reproducing method such as a monaural (1.0
ch) or a stereo (2.0 ch). The number of channels of audio is
defined as an index of audio quality configured to include a
component such as a bit rate (compression ratio) of audio
data or the number of channels. As the index of the audio
quality, the throughput of a stream can be used.

[0092] The control unit 240 performs control such that a
state unstable in the data rate control is improved. For
example, the control unit 240 comprehends system perfor-
mance information of a sink device (for example, the
information processing device 300) by interchanging infor-
mation with the sink device. Here, the system performance
information is, for example, performance information
regarding the system of the sink device. For example, the
system performance information is a usable frequency chan-
nel, a resolution, Transmission Control Protocol (TCP), and

Feb. 14,2019

User Datagram Protocol (UDP). The system performance
information is, for example, information indicating each of
correspondence of an encryption method, correspondence of
standard definition (SD)/high definition (HD), and corre-
spondence of a low power consumption mode. For example,
the control unit 240 can select a method for the stream
transmission control (for example, the data transmission
speed control and the scalability transmission rate control) to
further improve the entire system stability of the communi-
cation system 100 according to whether the sink device
corresponds to the lower power consumption mode.

[0093] For example, the control unit 240 is assumed to
insert information regarding whether the information pro-
cessing device 200 is a mobile device during interchange of
information with the information processing device 300. For
example, capability information regarding the information
processing device 200 can include information regarding
whether the information processing device 200 is a mobile
device. When it is comprehended that the information pro-
cessing device 200 is the mobile device, the information
processing device 300 can determine that it is not necessary
to operate the information processing device 200 based on
association with other connected information processing
devices. In this way, when it is determined that it is not
necessary to operate the information processing device 200,
the information processing device 200 receives a transmis-
sion stop command from the information processing device
300. When the control unit 240 comprehends the transmis-
sion stop command, the control unit 240 can be powered
down the function of each of the image and audio signal
generation unit 250, the image and audio compression unit
260, and the stream transmission unit 270 for a given time.
The control unit 240 can transition the wireless communi-
cation unit 220 to intermittent reception (which is a mode in
which the wireless communication unit 220 rises up peri-
odically so that the wireless communication unit 220 can
receive a command from the information processing device
300 and the device is powered down in other cases).

[0094] The image and audio signal generation unit 250
generates data (image data and audio data) which is an
output target under the control of the control unit 240 and
outputs the generated data to the image and audio compres-
sion unit 260. For example, the image and audio signal
generation unit 250 includes an imaging unit (not illustrated)
and an audio acquisition unit (not illustrated). The imaging
unit (for example, a lens, an image sensor, or a signal
processing circuit) images a subject and generates an image
(image data). The audio acquisition unit (for example, a
microphone) acquires a surrounding audio when the image
data is generated. The data generated in this way is a
transmission target to be transmitted to another information
processing device (for example, the information processing
device 300).

[0095] The image and audio compression unit 260 com-
presses (encodes) the data (the image data and the audio
data) generated by the image and audio signal generation
unit 250 under the control of the control unit 240. Then, the
image and audio compression unit 260 outputs the com-
pressed data (the image data and the audio data) to the
stream transmission unit 270. The image and audio com-
pression unit 260 may be realized by performing the encod-
ing by software or may be realized by performing the
encoding by hardware. The image and audio compression
unit 260 is assumed to function as a codec, but is assumed
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to be able to handle an uncompressed image or audio.
Further, the image and audio compression unit 260 can also
function as a scalable codec. Here, the scalable codec means,
for example, a codec which can be applied freely according
to the resolution of a reception side information processing
device (sink device), a network environment, or the like.
[0096] The stream transmission unit 270 performs a trans-
mission process of transmitting the data (the image data and
the audio data) compressed by the image and audio com-
pression unit 260 as a stream from the antenna 210 via the
wireless communication unit 220 under the control of the
control unit 240.

[0097] The information processing device 200 can include
a display unit, an audio output unit, and a manipulation
reception unit in addition to the above-described units, but
these units are not illustrated in FIG. 2. The example in
which the information processing device 200 generates the
image data and the audio data which are the transmission
targets has been described. However, the information pro-
cessing device 200 may acquire image data and audio data
which are transmission targets from an external device. For
example, the information processing device 200 may
acquire image data and audio data which are transmission
targets from a web camera equipped with a microphone. The
information processing device 200 may set content (for
example, content formed by image data and audio data)
stored in a storage device (for example, a hard disk) as a
transmission target irrespective of the inside or outside of the
information processing device 200. In this case, the content
stored in the storage device is also assumed to be com-
pressed content. In this case, when the compressed content
is compressed in accordance with an encoding scheme
defined in a standard adopted in the communication system
100, the compressed content may be transmitted without
being decrypted (decoded).

[0098] A display unit (not illustrated) of the information
processing device 200 is, for example, a display unit that
displays an image generated by the image and audio signal
generation unit 250. As the display unit, for example, a
display panel such as an electro-luminescence (EL) or
crystal light-emitting diode (LED) display or a liquid crystal
display (LCD) can be used.

[0099] An audio output unit (not illustrated) of the infor-
mation processing device 200 is, for example, an audio
output unit (for example, a speaker) that outputs an audio
generated by the image and audio signal generation unit 250.
An image can be output from both of a transmission device
and a reception device, but an audio is preferably output
from only one of the transmission device and the reception
device.

[0100] A manipulation reception unit (not illustrated) of
the information processing device 200 is a manipulation
reception unit that receives a manipulation input performed
by a user and is, for example, a keyboard, a mouse, a game
pad, a touch panel, a camera, of a microphone. The manipu-
lation reception unit and the display unit can be integrally
configured using a touch panel capable of performing a
manipulation input when the user touches or approaches a
display surface with his or her finger.

[Configuration Example of Information Processing Device
(Sink Side)]

[0101] FIG. 3 is a block diagram illustrating a functional
configuration example of the information processing device
300 according to the first embodiment of the present tech-
nology.
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[0102] The information processing device 300 includes an
antenna 310, a wireless communication unit 320, a stream
reception unit 330, an image and audio decompression unit
340, an image and audio output unit 350, a user information
acquisition unit 360, a control unit 370, a control signal
transmission unit 380, and a management information reten-
tion unit 390.

[0103] The wireless communication unit 320 transmits
and receives each piece of information (for example, image
data and audio data) to and from another information
processing device (for example, the information processing
device 200) via the antenna 310 using wireless communi-
cation under the control of the control unit 370. For example,
when an image data reception process is performed, the
image data received by the antenna 310 is decompressed
(decoded) by the image and audio decompression unit 340
via the wireless communication unit 320 and the stream
reception unit 330. Then, the decompressed image data is
supplied to the image and audio output unit 350 and an
image according to the decompressed image data is output
from the image and audio output unit 350. That is, the image
according to the decompressed image data is displayed on a
display unit 351.

[0104] The wireless communication unit 320 is assumed
to be able to transmit and receive each piece of information
to and from another information processing device (for
example, the information processing device 200) using a
plurality of frequency channels. In the first embodiment of
the present technology, an example in which the wireless
communication unit 320 has a function of transmitting and
receiving three kinds of frequency channels, 2.4 GHz, 5
GHz, and 60 GHz will be described. That is, the wireless
communication unit 320 can perform communication using
a first frequency band and communication using a second
frequency band of a higher data transmission speed than the
first frequency band. The control unit 370 controls a fre-
quency channel to be used among a plurality of frequency
channels in wireless communication with each source
device.

[0105] Link between the information processing devices
200 and 300 and link between the information processing
devices 400 and 300 may be established with the same
frequency channel or may be established with different
frequency channels.

[0106] In the first embodiment of the present technology,
an example in which the wireless communication unit 320
has the function of transmitting and receiving three kinds of
frequency channels, 2.4 GHz, 5 GHz, and 60 GHz will be
described, but an embodiment of the present technology is
not limited thereto. For example, the wireless communica-
tion unit 320 may have a function of transmitting and
receiving other frequency channels, two frequency channels,
four or more frequency channels.

[0107] The stream reception unit 330 receives streams (for
example, an image stream and an audio stream) and inter-
change information with each source device among the
pieces of information received by the wireless communica-
tion unit 320 under the control of the control unit 370. Then,
the stream reception unit 330 outputs the received command
information to the control unit 370 and outputs the received
streams to the image and audio decompression unit 340 and
the control unit 370.

[0108] Here, the interchange information with each source
device is information transmitted from a source device (for
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example, the information processing device 200) and
includes, for example, a request for acquiring system per-
formance information of the information processing device
300. The system performance information is, for example,
information indicating a usable frequency channel, a reso-
Iution, TCP, and UDP or each of correspondence of an
encryption method, correspondence of SD/HD, and corre-
spondence of a low power consumption mode.

[0109] The stream reception unit 330 has a function of
measuring a radio wave propagation situation (link radio
wave propagation situation) when data is transmitted to and
received from a sink device using the wireless communica-
tion. The stream reception unit 330 outputs a measurement
result (radio wave propagation measurement information) to
the control unit 370. The radio wave propagation measure-
ment information will be described in detail with reference
to FIG. 4.

[0110] The image and audio decompression unit 340
decompresses (decodes) the streams (image data and the
audio data) transmitted from another information processing
device (for example, the information processing device 200)
under the control of the control unit 370. Then, the image
and audio decompression unit 340 outputs the decompressed
data (the image data and the audio data) to the image and
audio output unit 350. The image and audio decompression
unit 340 may be realized by performing the decoding by
software or may be realized by performing the decoding by
hardware. The image and audio decompression unit 340 is
assumed to function as a codec, but is assumed to be able to
handle an uncompressed image or audio. Further, the image
and audio decompression unit 340 can also function as a
scalable codec.

[0111] The image and audio output unit 350 includes a
display unit 351 and an audio output unit 352.

[0112] The display unit 351 is a display unit that displays
each image (for example, the images 11 and 12 illustrated in
FIG. 1) based on the image data decompressed by the image
and audio decompression unit 340. As the display unit 351,
for example, a display panel such as an organic EL panel, a
crystal LED display, an LCD panel can be used. As the
display unit 351, a touch panel capable of performing a
manipulation input when a user touches or approaches a
display surface with his or her finger may be used.

[0113] The audio output unit 352 is an audio output unit
(for example, a speaker) that outputs various audios (an
audio and the like related to an image displayed on the
display unit 351) based on the audio data decompressed by
the image and audio decompression unit 340. Here, as an
audio output method, for example, a method of reproducing
only an audio of a source device allocated to a middle
channel (a main image) from a speaker and reproducing no
audio of a source device allocated to a peripheral channel (a
sub-image) can be used. As another audio output method, for
example, a method of setting the volume of an audio of a
source device allocated to the middle channel as a main and
lowering the volume of an audio of a source device allocated
to the peripheral channel and reproducing the audio can be
used. Other audio output methods may be used.

[0114] The user information acquisition unit 360 acquires
information regarding a user (user information) and outputs
the acquired user information to the control unit 370. For
example, the user information acquisition unit 360 can
acquire the user information by receiving an input from a
manipulation reception unit (a keyboard, a mouse, a remote
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controller, a game pad, or a touch panel) for which the user
can directly set a display method. The manipulation recep-
tion unit is, for example, a manipulation member that
designates any region in an image displayed on the display
unit 351. For example, the user information acquisition unit
360 can acquire the user in formation by receiving an input
from a device which can comprehend a user’s intention,
such as a camera, a microphone, or any of various sensors
(for example, gyro sensors and sensors detecting human
bodies).

[0115] For example, the user information acquisition unit
360 acquires the user information generated through a user
motion when information based on the stream received from
another information processing device (for example, the
information processing device 200) using the wireless com-
munication is output from the image and audio output unit
350. The user information is, for example, user information
generated through a user motion related to an image dis-
played on the display unit 351. For the user information is
information example, generated based on a user manipula-
tion related to the image displayed on the display unit 351.
[0116] The control unit 370 causes the management infor-
mation retention unit 390 to retain each piece of information
acquired by the stream reception unit 330 and manages each
source device based on management information retained
the management information retention unit 390. The control
unit 370 performs the stream transmission control (for
example, the data transmission speed control, and the scal-
ability transmission rate control) so that stability is improved
for streams transmitted from a plurality of source devices in
the entire system.

[0117] For example, the control unit 370 performs the
stream transmission control (for example, the data transmis-
sion speed control and the scalability transmission rate
control) based on the user information acquired by the user
information acquisition unit 360 and the management infor-
mation retained in the management information retention
unit 390. Specifically, the control unit 370 generates a
control signal for each source device to perform the stream
transmission control (for example, the data transmission
speed control and the scalability transmission rate control)
based on the management information retained in the man-
agement information retention unit 390 and outputs the
generated control signal to the control signal transmission
unit 380. For example, the control unit 370 changes the
resolution of an image displayed on the display unit 351
based on the user information and the management infor-
mation and generates a control signal to request a transmis-
sion rate equivalent to the resolution to each source device.
For example, the control unit 370 generates a control signal
to change a display region of an image on the display unit
351 based on the user information and the management
information. For example, the control unit 370 generates a
control signal to change the size of an image on the display
unit 351 based on the user information and the management
information.

[0118] The control unit 370 performs control such that a
frequency channel and a resolution to be used are set based
on the user information and the management information.
For example, the control unit 370 sets a frequency channel
to be used for each source device in the plurality of fre-
quency channels of the wireless communication unit 320.
When the power consumption mode is different from each
frequency channel, the control unit 370 comprehends each
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mode and sets the frequency channel for caring the power
consumption of a mobile device. That is, the control unit 370
can separately set a first power consumption mode related to
the first frequency band and a second power consumption
mode related to the second frequency band of a higher data
transmission speed than the first frequency band.

[0119] The control signal transmission unit 380 performs
a transmission process of transmitting the control signal
output from the control unit 370 to another wireless com-
munication device via the wireless communication unit 320
and the antenna 310.

[0120] The management information retention unit 390 is
atable that retains information (management information) to
manage each source device connected to the information
processing device 300 using the wireless communication.
Content retained in the management information retention
unit 390 will be described in detail with reference to FIG. 4.

[Content Example Retained in Management Information
Retention Unit]

[0121] FIG. 4 is a diagram schematically illustrating a
content example retained in the management information
retention unit 390 according to the first embodiment of the
present technology.

[0122] The management information retention unit 390 is
atable that retains information (management information) to
manage each source device connected to the information
processing device 300 using the wireless communication.
For example, in the management information retention unit
390, terminal identification information 391, a frequency
channel 392, a radio wave propagation measurement infor-
mation 393, device information 394, a band use level 395,
a display form 396, standby or wake-up 397, and multi-
reception diversity correspondence 398 are retained in asso-
ciation therewith.

[0123] In the terminal identification information 391,
identification information is stored to identify the source
devices connected to the information processing device 300
using the wireless communication.

[0124] In the frequency channel 392, a frequency channel
actually used by the source device connected to the infor-
mation processing device 300 using the wireless communi-
cation is stored.

[0125] In the radio wave propagation measurement infor-
mation 393, radio wave propagation measurement informa-
tion regarding the source device connected to the informa-
tion processing device 300 wusing the wireless
communication is stored. The radio wave propagation mea-
surement information is measured by the stream reception
unit 330 for each source device connected to the information
processing device 300 using the wireless communication.
[0126] As the radio wave propagation measurement infor-
mation 393, for example, a packet error rate (PER), a bit
error rate (BER), the number of retransmissions of packets,
and a throughput are stored. As the radio wave propagation
measurement information 393, for example, frame drop, a
signal to interference ratio (SIR), and a received signal
strength indicator (RSSI) are stored. Here, instead of the
SIR, a signal to interference plus noise ratio (SINR) may be
used. The radio wave propagation measurement information
393 illustrated in FIG. 4 is an example. At least one piece of
information among the pieces of information may be stored
or another piece of radio wave propagation measurement
information may be measured by the stream reception unit
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330 to be stored. The radio wave propagation measurement
information measured by the source device may be acquired
and stored. Packet delay received by a reception side may be
determined and information regarding the packet delay may
be used as radio wave propagation measurement informa-
tion. The packet delay serves as one index related to radio
wave propagation since delay occurs in transmission to the
reception side through a retransmission process in layer 2 at
the time of occurrence of an error. The packet delay serves
as, for example, an index indicating where link character-
istics deteriorate in a wireless system in which a plurality of
devices share wireless bands.

[0127] In the device information 394, classification of the
source device (an attribute of the source device) connected
to the information processing device 300 using the wireless
communication is stored. For example, either of a mobile
device and a stationary device is stored as the classification
of the source device. Either of a device of which a power
source is inserted and another device may be stored as the
classification of the source device. Either of a battery-driven
device and another device may be stored as the classification
of the source device.

[0128] In the band use level 395, a band use level of the
source device connected to the information processing
device 300 using the wireless communication is stored. As
the band use level, for example, a resolution or a throughput
can be used. For example, in the band use level, a throughput
during use may be stored, a pre-decided table may be
prepared and a number indicating correspondence of a range
of the table may be stored and managed.

[0129] In the display form 396, a data display form (an
output form) based on a stream transmitted from the source
device connected to the information processing device 300
using the wireless communication is stored. For example, a
display form (a main image (a middle channel) or a sub-
image (a peripheral channel)) of the image data which is
displayed on the display unit 351 and which is based on the
stream transmitted from the source device is stored. For
example, an output form (a main audio or a sub-audio) of the
audio data which is output from the audio output unit 352
and which is based on the stream transmitted from the source
device is stored. A format in which the peripheral channel is
not displayed may be realized in accordance with the display
form.

[0130] In the standby or wake-up 397, a mode (a standby
mode or a wake-up mode) of the source device connected to
the information processing device 300 using the wireless
communication is stored. The standby mode and the wake-
up mode will be described in detail with reference to FIGS.
6 to 8.

[0131] In the multi-reception diversity correspondence
398, information indicating whether the source device con-
nected to the information processing device 300 using the
wireless communication corresponds to the multi-reception
diversity is stored.

[0132] In this way, the management information retained
in the management information retention unit 390 is infor-
mation for associating the identification information (the
terminal identification information 391) used to identity the
other information processing device with the capability
information regarding the other information processing
device for management. The management information
retained in the management information retention unit 390
includes at least the information (the radio wave propagation
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measurement information 393) regarding the radio wave
propagation measurement related to the communication
with the other information processing device and the infor-
mation (the standby or wake-up 397) regarding power
consumption as the capability information regarding the
other information processing device. The management
information retained in the management information reten-
tion unit 390 includes the information (the display form 396)
regarding a display form for displaying the image informa-
tion as the capability information regarding the other infor-
mation processing device. The information regarding the
display form is, for example, information indicating that the
image information is displayed as main information or
sub-information.

[Transition Example of Image]

[0133] FIG. 5is a diagram illustrating a transition example
of images displayed on the display unit 351 of the informa-
tion processing device 300 according to the first embodi-
ment of the present technology.

[0134] FIG. 5a illustrates an example of a display form in
which the images 11 and 12 are displayed on the display unit
351 of the information processing device 300 by setting the
image 11 as a middle channel and setting the image 12 as a
peripheral channel.

[0135] FIG. 55 illustrates an example of a display form in
which the images 11 and 12 are displayed on the display unit
351 of the information processing device 300 by setting the
image 11 as a peripheral channel and setting the image 12 as
a middle channel.

[0136] For example, a case in which each of the informa-
tion processing devices 200 and 400 transmits a stream (the
image data and the audio data) with a standard resolution to
the information processing device 300 is assumed. In this
case, as illustrated in FIG. 1, the image 11 based on the
image data from the information processing device 200 and
the image 12 based on the image data from the information
processing device 400 can be displayed on the display unit
351 of the information processing device 300 so that the
sizes of the images 11 and 12 are the same. In this example,
a given resolution and a display region are defined to be the
same, but a scaler function may be added to the display unit
351 so that the images 11 and 12 are resealed and displayed
on the display unit 351. However, in the embodiments of the
present technology to facilitate the description, this function
is assumed not to be used in the description.

[0137] In the display forms of the images 11 and 12, for
example, the display forms set at the time of the previous
communication may be retained and the images 11 and 12
may be displayed on the display unit 351 of the information
processing device 300 according to the display forms.

[0138] The display forms of the images 11 and 12 may be
decided based on an order of connection to the information
processing device 300. For example, a case in which the
information processing device 200 is first connected to the
information processing device 300 and the information
processing device 400 is connected to the information
processing device 300 after the connection is assumed. In
this case, the images 11 and 12 are displayed on the display
unit 351 of the information processing device 300 by setting
the image 11 as the middle channel and setting the image 12
as the peripheral channel. That is, the images may be
displayed in the procedure of the middle channel and the
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peripheral channel based on the order of the connection to
the information processing device 300.

[0139] As illustrated in FIG. 54, when the images 11 and
12 are displayed on the display unit 351 by setting the image
11 as the middle channel and setting the image 12 as the
peripheral channel, user information for setting the image 12
as the middle channel is assumed to be acquired by the user
information acquisition unit 360. For example, when a
viewer performs a manipulation of setting the image 12 as
the middle channel using a pointer such as a remote con-
troller or a gesture, the user information for setting the image
12 as the middle channel is acquired by the user information
acquisition unit 360. In this case, as illustrated in FIG. 55,
the images 11 and 12 are displayed on the display unit 351
by setting the image 12 as the middle channel and setting the
image 11 as the peripheral channel. Further, display posi-
tions of the images 11 and 12 on the display surface of the
display unit 351 are decided based on user information (for
example, a manual manipulation or a line of sight) acquired
by the user information acquisition unit 360.

[Communication Example]

[0140] FIGS. 6 to 8 are sequence charts illustrating a
communication process example between the devices
included in the communication system 100 according to the
first embodiment of the present technology. FIGS. 6 to 8
illustrate an example of a communication process between a
the information processing devices 200 and 300.

[0141] In FIGS. 6 to 8, the image and audio signal
generation unit 250, the image and audio compression unit
260, and the stream transmission unit 270 among the units
included in the information processing device 200 are illus-
trated as a data transmission system 201. The antenna 210,
the wireless communication unit 220, the control signal
reception unit 230, and the control unit 240 are illustrated as
a line control system 202.

[0142] In FIGS. 6 to 8, the antenna 310, the wireless
communication unit 320, the stream reception unit 330, the
control unit 370, and the control signal transmission unit 380
in the configuration of the information processing device
300 are illustrated as a line control system 301. The image
and audio decompression unit 340, the image and audio
output unit 350, and the user information acquisition unit
360 are illustrated as an input and output system 302.
[0143] InFIGS. 6 to 8, first, an example in which an image
based on the image data from the information processing
device 200 is displayed as a peripheral channel on the
display unit 351 of the information processing device 300
and a low power consumption mode is set in the information
processing device 200 is illustrated. Subsequently, an
example in which an image based on the image data from the
information processing device 200 is displayed as a middle
channel on the display unit 351 and a normal power con-
sumption mode is set in the information processing device
200 is illustrated. That is, in FIGS. 6 to 8, a connection setup
example of the information processing devices 200 and 300
and a transition example of the power consumption mode in
the information processing device 200 are illustrated.
[0144] First, when the information processing device 300
is powered up, a previous output form (which is an output
form when the information processing device 300 is pow-
ered down) is set as an output form (which is an image
display form and an audio output form) of the information
processing device 300 (501). The control unit 370 of the
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information processing device 300 causes the management
information retention unit 390 to retain the management
information of each source device connected to the infor-
mation processing device 300 using the wireless communi-
cation (illustrated in FIG. 4). As illustrated in FIG. 5, the
control unit 370 of the information processing device 300
causes the display unit 351 to display the images 11 and 12
corresponding to two streams respectively transmitted from
the information processing devices 200 and 400 based on the
previous output form.

[0145] Subsequently, a case in which the user performs a
manipulation of setting the output form (changing manipu-
lation) is assumed (502). In this case, a control signal related
to the setting manipulation is acquired as the user informa-
tion by the user information acquisition unit 360 and the user
information is output to the control unit 370. Then, the
control unit 370 changes the content retained in the man-
agement information retention unit 390 (illustrated in FIG.
4) based on the user information (503 and 504). For
example, as illustrated in FIG. 54, a case in which the setting
manipulation (changing manipulation) is performed to set
the image 11 based on the image data from the information
processing device 200 as the peripheral channel is assumed.
In this case, the control unit 370 changes the display form
396 (illustrated in FIG. 4) of the information processing
device 200 in the management information retention unit
390 to “SUB” (503 and 504).

[0146] The information processing device 200 transmits a
mode table request on inquiry request of the resolution, the
audio quality, the low power consumption mode, and the
like) to the information processing device 300 periodically
or aperiodically (also including only the start time) (505 and
506). The mode table request is a request for transmitting
each piece of information (which is information used to
communicate with the information processing device 200
with the management information regarding the information
processing device 300 (for example, resolution information
or the like which can be displayed by the information
processing device 200)) managed in the information pro-
cessing, device 300.

[0147] When the information processing device 300
receives the mode table request (506), the information
processing device 300 transmits command information
according to the mode table request (507 and 508). The
command information is information regarding the informa-
tion processing device 200 used for the information pro-
cessing device 300 to give a setting demand to the infor-
mation processing device 200 along with the radio wave
propagation environment and the display form. For example,
the command information is information that includes out-
put form information (for example, a middle channel and a
peripheral channel) of the resolution and the audio quality,
whether to correspond to the low power consumption mode,
a maker name, and presence or absence of a multi-reception
diversity function. For example, the command information
is information that includes the resolution and the audio
quality, the kinds of image and audio codecs, presence of
absence of a 3D function presence or absence of the content
protection, the display size of a display device, topology
information, a usable protocol, setting information (port
information or the like) of the protocol, connection interface
information (the type of connector or the like), horizontal
synchronization and vertical synchronization positions, per-
formance priority request information of a source device, a
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mode control table response to whether to correspond to the
low power consumption mode, a maximum transmission
throughput or a receivable maximum throughput of wireless
transmission, central processing unit (CPU) power, a battery
remaining quantity and power supply information. Each
piece of information is included in a part of capability
information. Here, the output form information of the reso-
Iution and the audio quality regarding the information pro-
cessing device 200 is, for example, information indicating
whether the display form of the data from the information
processing device 200 is a main form (a middle channel) or
a sub-form (a peripheral channel). The information process-
ing device 300 transmits the command information includ-
ing a demand for the setting of the resolution and the audio
quality or the low power consumption mode as a parameter
from the viewpoint of the information processing device
300. Besides each piece of information regarding the infor-
mation processing device 200, the information processing
device 300 may transmit each piece of information regard-
ing all the source devices as the command information. In
this case, the information processing device 200 selects and
uses only information dedicated for the own information
processing device. When a device that conforms to Wi-Fi
Certified Miracast, the device corresponds to wifd-audio-
codecs, wid-video-formats, wfd-content-protection, wifd-
displayedid, wfd-coupledsink, wtd-client-rtpports, wid-12C,
wid-uibccapability  wfd-connectortype, wid-sandby-re-
sume-capability and the like defined as RTSP Message, but
message content to be transmitted is assumed not to be
limited in these commands.

[0148] When the information processing device 200
receives the command information (508), the control unit
240 of the information processing device 200 specifies
whether the output form of the data from the information
processing device 200 is the main form or the sub-form
based on the command information. Based on the command
information, the control unit 240 of the information pro-
cessing device 200 determines whether the information
processing device 300 has a function corresponding to a
power consumption operation mode. Subsequently, the con-
trol unit 240 of the information processing device 200
transmits mode setting information indicating that the speci-
fied output form is set to the information processing device
300 (509 and 510). Here, the sub-form is assumed to be
specified as the output form of the data from the information
processing device 200. The information processing device
300 is assumed to have a function corresponding to the low
power consumption mode. Accordingly, the control unit 240
of the information processing device 200 transmits mode
setting information for notifying the information processing
device 300 that the specified output form (sub-form) is set
and the low power consumption mode is set, to the infor-
mation processing device 300 (509 and 510).

[0149] In this example, the example in which the image is
specified as the middle channel or the peripheral channel and
the low power consumption mode is set based on the
command information has been described, but the low
power consumption mode may be set without using the
determination of the middle channel or the peripheral chan-
nel as a reference. For example, the low power consumption
mode may be set by interchanging a permission flag indi-
cating that the mode can transition to the low power con-
sumption mode between the source and sink devices.
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[0150] Subsequently, the control unit 240 of the informa-
tion processing device 200 sets a image transmission mode
(the peripheral channel) as the transmission mode (511).
Accordingly, in the data transmission system 201, audio
quality is set to output a resolution and sub-audio for
displaying the peripheral channel (512). In the line control
system 202, the low power consumption mode is set (513).
[0151] Here, when the low power consumption mode is
set in this way, both of the sink and source devices are
assumed to have the function. For example, a mobile device
(for example, a cellular phone, a smartphone, or a tablet
terminal) is driven by a battery to operate in many cases.
Therefore, when the output form of the data from the own
information processing device is not the main form (when
the output form is the sub-form), it is desirable to reduce
battery consumption of the own information processing
device as much as possible. Accordingly, in the source
device in which the output form in the sink device is set to
the sub-form, it is desirable to set the low power consump-
tion mode. Further, in the setting process (512), only an
audio of the source device allocated to the middle channel
may be set to be reproduced from a speaker and the audio of
the source device allocated to the peripheral channel may be
set not to be reproduced. The volume of the audio of the
source device allocated to the middle channel may be set as
a main and the volume of the audio of the source device
allocated to the peripheral channel may be set to be lowered
and reproduced.

[0152] In this way, the control unit 370 of the information
processing device 300 performs control such that the low
power consumption mode in the information processing
device 200 is set when the output form is set as the
peripheral channel (sub-display). That is, the control unit
370 of the information processing device 300 performs
control such that the power consumption mode is set in the
information processing device 200 based on the output form
of the display unit 351 in which the image information is
output based on the stream.

[0153] When the low power consumption mode is set in
this way (513), the control unit 240 of the information
processing device 200 starts intermittent transmission (514
to 522).

[0154] Specifically, the information processing device 200
stops the transmission process only for a given time and
sleeps each unit (514). Subsequently, when the given time
passes (514), the information processing device 200 wakes
up each unit of the information processing device 200 to
perform the transmission process and performs the trans-
mission process to the information processing device 300
(515 to 520).

[0155] For example, the control unit 240 of the informa-
tion processing device 200 transmits an inquiry message for
confirming whether any change is made in the information
processing device 300 to the information processing device
300 (for example, a change in the output form) (515 and
516).

[0156] When the inquiry message is received (516), the
control unit 370 of the information processing device 300
transmits a response message to the information processing
device 200 to notify whether any change is made (for
example, the change in the output form) (517 and 518).
Here, it is assumed that no change is made in the information
processing device 300 (for example, the change in the output
form). Therefore, the control unit 370 of the information
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processing device 300 transmits a response message for
notifying that no change is made (for example, the change
in the output form) to the information processing device 200
(517 and 518).

[0157] When the response message indicating that no
change is made (for example, the change in the output form)
in this way (518), it is not necessary to change the setting in
the information processing device 200. Therefore, the con-
trol unit 240 of the information processing device 200
transmits a stream for outputting the peripheral channel and
the sub-audio to the information processing device 300 (519
and 520). When the information processing device 300
receives the stream in this way (520), the information
processing device 300 outputs the image and the audio based
on the received stream (521). For example, as illustrated in
FIG. 5b, the image 11 based on the stream from the
information processing device 200 is displayed as the
peripheral channel on the display unit 351.

[0158] When the transmission process ends (519), the
information processing device 200 stops the transmission
process only for a given time and sleeps each unit (522). The
intermittent transmission is continuously performed until a
change request is given from the information processing
device 300.

[0159] Here, in the intermittent transmission, a period in
which the stream is not transmitted from the information
processing device 200 occurs. Therefore, the information
processing device 300 preferably performs a display process
of interpolating and displaying the image corresponding to
the stream finally received from the information processing
device 200. However, the information processing device 300
is assumed not to have an interpolation process function
either. In this case, during the sleep period, the image from
the information processing device 200 may not be displayed
on the display unit 351. Therefore, when the information
processing device 300 does not have the interpolation pro-
cess function, the image data from the information process-
ing device 200 may be continuously transmitted. For
example, in the stream which is a transmission target from
the information processing device 200, the final image data
at the time of the transmission stop is retained in a trans-
mission buffer. During the sleep period, the image process-
ing of the information processing device 200 is stopped, but
the transmission process is continuously performed in a
wireless link and the image data retained in the transmission
buffer is continuously transmitted.

[0160] During the sleep period, only the image corre-
sponding to the stream transmitted from the information
processing device 400 may be displayed on the display unit
351. For example, the image corresponding to the stream
transmitted from the information processing device 400 can
be displayed on the entire surface of the display unit 351.
[0161] Next, an example of the case in which the user
performs a manipulation of setting the output form (chang-
ing manipulation) will be described.

[0162] When the user performs the manipulation of setting
the output form (changing manipulation) (531), as described
above, the control unit 370 changes the content retained in
the management information retention unit 390 (illustrated
in FIG. 4) based on the user information related to the setting
manipulation (532 and 533). For example, as illustrated in
FIG. 5a, the case in which the user performs the setting
manipulation (changing manipulation) of setting the image
11 based on the image data from the information processing
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device 200 as the middle channel is assumed. In this case,
the control unit 370 changes the display form 396 (illus-
trated in FIG. 4) of the information processing device 200 in
the management information retention unit 390 to “MAIN”
(532 and 533).

[0163] Here, as described above, when the low power
consumption mode is set in the information processing
device 200, the information processing device 200 is
assumed to sleep. In this way, when the information pro-
cessing device 200 sleeps, the information processing device
200 may not be notified that the user performs the manipu-
lation of setting the output form (changing manipulation).
[0164] Accordingly, when the user performs the manipu-
lation of setting the output form (changing manipulation)
531 and the content retained in the management information
retention unit 390 (illustrated in FIG. 4) is changed (532 and
533), the control unit 370 of the information processing
device 300 sets a change trigger (534). The change trigger is
a trigger for notifying the information processing device 200
that the user performs the manipulation of setting the output
form (changing manipulation) when the inquiry message is
received from the information processing device 200.
Through the change trigger, the information processing
device 200 cancels the state of the standby mode and notifies
the information processing device 200 that the user performs
the manipulation of setting the output form (changing
manipulation).

[0165] Here, a case in which each unit of the information
processing device 200 wakes up and the transmission pro-
cess to the information processing device 300 starts is
assumed. In this case, the control unit 370 of the information
processing device 300 transmits a standby cancellation
message to the information processing device 200 (535 and
536).

[0166] When the standby cancellation message is received
(536), the control unit 240 of the information processing
device 200 transmits a response message to the information
processing device 300 (537 and 538).

[0167] In this way, it is necessary to inquire the setting in
the information processing device 200 in accordance with
the standby mode cancellation request from the sink device
(535 to 538). Therefore, the control unit 240 of the infor-
mation processing device 200 transmits the mode table
request to the information processing device 300 (539 and
540). As described above, the mode table request is a request
for transmitting each piece of information (the management
information regarding the information processing device
200) managed in the information processing device 300. In
the above-described processes (535 to 538), the messages
(for example, the response message to the inquire message
in the processes (515 to 518)) of the change (for example,
the change in the output form) may be interchanged.
[0168] When the information processing device 300
receives the mode table request (540), the information
processing device 300 transmits the command information
according to the mode table request (541 and 542). Here,
when the command information is already transmitted from
the information processing device 300 to the information
processing device 200, the information processing device
200 already acquire the information included in the com-
mand information. Therefore, the information processing
device 300 may transmit only difference information as the
command information according to the mode table request
(541 and 542). The difference information is information
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regarding the change and is, for example, output form
information of the resolution and the audio quality regarding
the information processing device 200.

[0169] When the command information is received (542),
the control unit 240 of the information processing device
200 specifies whether the output form of the data from the
information processing device 200 is the main form or the
sub-form based on the command information. Subsequently,
the control unit 240 of the information processing device
200 transmits the mode setting information indicating the
setting of the specified output form to the information
processing device 300 (543 and 544). Here, the main form
is assumed to be specified as the output form of the data from
the information processing device 200. Accordingly the
control unit 240 of the information processing device 200
transmits the mode setting information for notifying the
information processing device 300 that the specified output
form (main form) is set and the normal power consumption
mode is set, to the information processing device 300 (543
and 544). The processes (539 to 544) may be performed with
Capability Re-negotiation when the device conforms to
Wi-Fi Certified Miracast. In the case of Capability Re-
negotiation, it is not necessary to perform negotiation again
in regard to the setting values unchanged in the output form
in the process (534). For example, wid-displayedid, wfd-
client-rtpports, wid-12C, and wifd-connectortype can be
exemplified.

[0170] Subsequently, the control unit 240 of the informa-
tion processing device 200 sets the image transmission mode
(the middle channel) as the transmission mode (545).
Accordingly, in the data transmission system 201, the reso-
Iution for displaying the middle channel and the audio
quality for outputting the main audio are set (546). In the line
control system 202, the normal power consumption mode is
set (547).

[0171] When the normal power consumption mode is set
in this way (547), the control unit 240 of the information
processing device 200 starts a normal transmission process
(548 and 549). That is, the information processing device
200 transmits the stream for outputting the middle channel
and the main audio to the information processing device 300
(548 and 549). When the stream is received in this way
(549), the information processing device 300 outputs the
image and the audio based on the received stream (550). For
example, as illustrated in FIG. 54, the image 11 based on the
stream from the information processing device 200 is dis-
played as the middle channel on the display unit 351.
[0172] In this example, the example in which the previous
output form (the output form when the information process-
ing device 300 is powered down) is set as the display form
of the display unit 351 when the information processing
device 300 is powered up has been described. However,
when the information processing device 300 is powered up,
another output form may be set. For example, when the
information processing device 300 is powered up, a default
output form may be normally set. Alternatively, the output
form may be decided based on an order of connection to the
information processing device 300.

[0173] In FIGS. 6 to 8, the example in which the infor-
mation processing device 200 inquires the setting informa-
tion regarding the information processing device 300 and
sets the transmission parameters based on the received
parameter information has been described. However, the
information processing device 200 may ask a setting request
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for the parameters desired to be set to the information
processing device 300 and may set the parameters when the
information processing device 200 receives a response indi-
cating that there is no problem from the information pro-
cessing device 300. This example is illustrated in FIGS. 9
and 10.

[Communication Example]|

[0174] FIGS. 9 to 11 are sequence charts illustrating a
communication process example between devices included
in the communication system 100 according to the first
embodiment of the present technology. In FIGS. 9 and 10,
a part of the communication process example illustrated in
FIGS. 6 to 8 is modified. Therefore, in FIGS. 9 and 10, the
same reference numerals are given to common portions to
the communication process example illustrated in FIGS. 6 to
8 and the description thereof will be partially omitted. In
FIG. 11, a part of the communication process example
illustrated in FIG. 9 is modified. Therefore, in FIG. 11, the
same reference numerals are given to common portions to
the communication process example illustrated in FIG. 9
and the description thereof will be partially omitted.
[0175] Processes (561 o 564) illustrated in FIG. 9 corre-
spond to the processes (501 to 504) illustrated in FIG. 6.
[0176] Subsequently, the control unit 370 of the informa-
tion processing device 300 transmits a mode status notifi-
cation for notifying the information processing device 200
of the output form set by the user to the information
processing device 200 (565 and 566). The mode status
notification is information for giving notification of the
resolution and the audio quality, the kinds of image and
audio codecs, presence of absence of a 3D function, pres-
ence or absence of the content protection, the display size of
a display device, topology information, a usable protocol,
setting information (port information or the like) of the
protocol, connection interface information (the type of con-
nector or the like), horizontal synchronization and vertical
synchronization positions, performance priority request
information of a source device, a mode control table
response to whether to correspond to the low power con-
sumption mode, a maximum transmission throughput or a
receivable maximum throughput of wireless transmission,
central processing unit (CPU) power, a battery remaining
quantity, and power supply information which can be set by
the information processing device 200 along with the output
form (for example, the main form or the sub-form) set by the
user.

[0177] In this way, immediately after the setting manipu-
lation of the output form by the user in the information
processing device 300 is preformed, the mode status noti-
fication for notifying the information processing device 200
of the output form related to the setting manipulation can be
transmitted to the information processing device 200. There-
fore, it is possible to shorten a setting time (change time)
between the information processing devices 200 and 300
connected using the wireless communication.

[0178] When the mode status notification is received
(566), the control unit 240 of the information processing
device 200 compares a status parameter specified by the
received mode status notification to a status parameter of the
own information processing device. Subsequently, the con-
trol unit 240 of the information processing device 200
decides the setting content (for example, the resolution and
audio, and the power consumption mode) based on a com-
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parison result. Subsequently, the control unit 240 of the
information processing device 200 transmits a mode setting
request for notifying of the decided setting content (for
example, the resolution and audio, and the power consump-
tion mode) to the information processing device 300 (567
and 568).

[0179] When the mode setting request is received (568),
the control unit 370 of the information processing device
300 determines whether to permit the setting content (for
example, the resolution and audio, and the power consump-
tion mode) specified by the received mode setting request.
Then, the control unit 370 of the information processing
device 300 transmits a mode setting availability command
for notifying the determination result to the information
processing device 200 (569 and 570).

[0180] When the mode setting availability command is
received (570), the control unit 240 of the information
processing device 200 confirms the content of the mode
setting availability. For example, when a mode setting
availability command indicating permission of the setting
content related to the mode setting request transmitted by the
information processing device 200 is received, the control
unit 240 of the information processing device 200 sets the
image transmission mode (the peripheral channel) as the
transmission mode (571). Further, processes (571 to 574)
illustrated in FIG. 9 correspond to the processes (511 to 514)
illustrated in FIG. 6. Further, processes (575 to 578) illus-
trated in FIG. 10 correspond to the processes (519 to 522)
illustrated in FIG. 7.

[0181] When a mode setting availability command indi-
cating non-permission of the setting content related to the
mode setting request transmitted by the information pro-
cessing device 200 is received, the control unit 240 of the
information processing device 200 newly decides the setting
content (for example, the resolution and audio, and the
power consumption mode). Then, the control unit 240 of the
information processing device 200 transmits a mode setting
request for notifying the information processing device 300
of the newly decided setting content (for example, the
resolution and audio, and the power consumption mode) to
the information processing device 300.

[0182] Processes (581 to 583) illustrated in FIG. 10 cor-
respond to the processes (531 to 533) illustrated in FIG. 7.

[0183] Subsequently, the control unit 370 of the informa-
tion processing device 300 transmits a mode status change
notification for notifying the information processing device
200 of the output forth changed by the user to the informa-
tion processing device 200 (584 and 585). The mode status
change notification is information for notifying of the reso-
Iution and the audio quality which can be set by the
information processing device 200 and whether to corre-
spond to the low power consumption mode along with the
output form (for example, the main form or the sub-form)
changed by the user.

[0184] When the mode status change notification is
received (585), the control unit 240 of the information
processing device 200 decides the setting content (for
example, the resolution and audio, and the power consump-
tion mode). The process of deciding the setting content is the
same as the above-described decision process. Subse-
quently, the control unit 240 of the information processing
device 200 transmits the mode change request for notifying
the information processing device 300 of the decided setting
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content (for example, the resolution and audio, and the
power consumption mode) to the information processing
device 300 (586 and 587).

[0185] When the mode change request is received (587),
the control unit 370 of the information processing device
300 determines whether to permit the setting content (for
example, the resolution and audio, and the power consump-
tion mode) specified by the received mode change request.
Then, the control unit 370 of the information processing
device 300 transmits the mode setting availability command
for notifying the determination result to the information
processing device 200 (588 and 589).

[0186] When the mode setting availability command is
received (589), the control unit 240 of the information
processing device 200 confirms the content of the mode
setting availability command and sets the transmission mode
(590). This confirmation process is the same as the above-
described confirmation process. Processes (590 to 595)
illustrated in FIG. 10 correspond to the processes (545 to
550) illustrated in FIG. 8.

[0187] Here, when the source device performs switch
between the peripheral channel and the middle channel,
information (for example, information for comprehending
the beginning of a group of picture (GOP) or information for
comprehending the beginning of a picture) indicating a
timing of the switch may be included in the stream to be
transmitted. In other words, when the source device per-
forms the switch between the main display and the sub-
display, information indicating the timing of the switch may
be transmitted to the sink device. In this case, the sink device
receiving the stream can switch between the peripheral
channel and the middle channel at an appropriate timing
based on information indicating the timing.

[0188] Here, FIGS. 6 to 10 illustrates the example in
which the standby and wake-up of the source device con-
nected to the sink device is controlled. Here, the standby and
wake-up of the sink device may be controlled based on the
standby and wake-up of the source device connected to the
sink device. For example, when all of the source devices
connected to the sink device stand by control can be per-
formed such that the sink device stands by. When at least one
of the source devices connected to the sink device wakes up,
control can be performed such that the sink device wakes up.
[0189] A modification example of the case in which the
sink device notifies the source device that the content
retained in the process (564) is changed in the processes
(565 to 570) illustrated in FIG. 9 and the source device
transmits the mode table request is illustrated in FIG. 11.
[0190] As illustrated in FIG. 11, the information process-
ing device 300 transmits a mode status notification to notify
the information processing device 200 that the output form
is changed (564) and prompt to transmit a mode setting
request from the information processing device 200 (565
and 566). When the correspondence is possible, the infor-
mation processing device 200 receiving the mode status
notification transmits a mode status notification approval
indicating approval of the mode status notification to the
information processing device 300 (851 and 852).

[0191] In this way, after the mode status notification
approval is transmitted (851), processes are performed (853
to 858). The processes (853 to 858) correspond to the
processes (505 to 510) illustrated in FIG. 6. In this way, by
performing the processes (853 to 858) after the transmission
of the mode status notification approval (851), the stream
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transmission control (for example, the data transmission
speed control and the scalability transmission rate control)
can be appropriately in a state change (the change of the
output form (564)).

[0192] Here, for example, in a command prepared in
Wi-Fi Certified Miracast, an RTSPM5 message including
wid-triggered-method is currently defined as a command
which is transmitted to the information processing device
300 by the information processing device 200. However,
when the RTSPMS message including wifd-triggered-
method is expanded as a command which is transmitted to
the information processing device 200 by the information
processing device 300, the RTSPMS5 message including
wid-triggered-method can be received by the information
processing device 200 and the information processing
device 200 can start capability re-negotiation with the infor-
mation processing device 300. That is, the management
information can be exchanged using the RTSPMS message
including wfd-triggered-method. For example, when the
management information is changed, the control unit 370 of
the information processing device 300 can perform control
such that the RTSPM5 message including wid-triggered-
method defined in the Wi-Fi Certified Miracast specification
is transmitted as a command for notifying the information
processing device 200 of the change to the information
processing device 200. Beside the command, a command
may be newly defined to serve as an equivalent.

[Operation Example of Information Processing Device
(Source Device)]|

[0193] FIG. 12 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 200 according
to the first embodiment of the present technology FIG. 12
illustrates an example of a case in which the information
processing device 200 first transmits the stream (the image
data and the audio data with a standard resolution to the
information processing device 300. In this case, the output
based on the stream to the information processing device
300 is assumed to be performed.

[0194] First, the control unit 240 transmits the mode table
request to the information processing device 300 (step
S901). Subsequently, the control unit 240 determines
whether the command information is received from the
information processing device 300 (step S902). When the
command information is not received, the monitoring is
continuously performed. When the command information
may not be received despite waiting of a given time, the
process may end as a timeout. For example, in Wi-Fi
Certified Miracast, a timeout from 5 seconds to 9 seconds is
set according to a situation.

[0195] When the command information is received from
the information processing device 300 (step S902), the
control unit 240 transmits the mode setting information
indicating that the mode is set based on the received com-
mand information to the information processing device 300
(step S903).

[0196] Subsequently, the control unit 240 sets the mode
based on the received command information (step S904).
When a change request for increasing the resolution is
included in the command information, the control unit 240
sets the resolution of the image and the audio in response to
the change request. When a change request for decreasing
the resolution is included in the command information, the

SAMSUNG
Ex. 1004, Page 57



US 2019/0053149 Al

control unit 240 sets the resolution of the image and the
audio quality of the audio in response to the change request.
[0197] Subsequently, the control unit 240 performs the
transmission process of transmitting the stream to the infor-
mation processing device 300 according to the setting (step
S905).

[0198] Subsequently, the control unit 240 determines
whether the low power consumption mode is set (step S906).
When the low power consumption mode is not set (that is,
the normal power consumption mode is set), the process
proceeds to step S911. Conversely, when the low power
consumption mode is set (step S906), the control unit 240
sleeps for a given time (step S907).

[0199] Subsequently, the control unit 240 transmits an
inquiry message to the information processing device 300
(step S908). Subsequently, the control unit 240 determines
whether a response message is received from the informa-
tion processing device 300 (step S909). When the response
message is not received, the monitoring is continuously
performed. When the response message may not be received
despite of waiting of a given time, the process may end as
a timeout. For example, in Wi-Fi certified Miracast, a
timeout from 5 seconds to 9 seconds is set according to a
situation.

[0200] When the response message is received from the
information processing device 300 (step S909), the control
unit 240 determines whether a change request is included in
the response message (step S910). When the change request
is included in the response message (step S910), the process
returns to step S901.

[0201] When the change request is not included in the
response message (step S910), the control unit 240 deter-
mines whether the change request is received (step S911).
When the change request is received (step S911), the process
returns to step S901. Conversely, when the change request is
not received (step S911), the control unit 240 determines
whether a transmission stop manipulation is performed (step
S912). When the transmission stop manipulation is per-
formed (step S912), the operation of the data transmission
process ends. Conversely when the transmission stop
manipulation is not performed (step S912), the process
returns to step S905.

[Operation Example of Information Processing Device
(Sink Device)]

[0202] FIG. 13 is a flowchart illustrating an example of a
processing procedure of a data transmission speed control
process performed by the information processing device 300
according to the first embodiment of the present technology.
FIG. 13 illustrates an example in which setting content (for
example, a resolution and a power consumption mode)
related to the source device is decided when the information
processing device 300 receives the stream (the image data
and the audio data).

[0203] For example, the control unit 370 of the informa-
tion processing device 300 can decide the resolution to be
used and the frequency channel to be used according to the
user information for setting the middle channel or a link
radio wave propagation environment between the informa-
tion processing device 300 and each source device.

[0204] For example, a case in which a user manipulation
of selecting the image 12 in the state illustrated in FIG. 5a
performed is assumed. In this case, it is desirable to increase
the resolution of the image 12 and decreases the resolution
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of the image 11. Further, it is desirable to select optimum
resolutions of the images 11 and 12 according to elapse of
a time and based on the link radio wave propagation
environment of each source device.

[0205] For example, the information processing device
300 can comprehend the radio wave propagation character-
istics while flowing data corresponding to the corresponding
throughput to the plurality of frequency channels. For
example, the information processing device 300 retains a
table to comprehend an ideal throughput for each of the
plurality of frequency channels. Then, the information pro-
cessing device 300 may comprehend an available data
transmission speed of the frequency channel to be used
based on the number of simultaneously used source devices
and the PER and may select an optimum frequency channel
for each frequency channel.

[0206] For example, the control unit 370 acquires the
management information from the management information
retention unit 390 and acquires the user information from the
user information acquisition unit 360 (step S921). Subse-
quently, the control unit 370 decides the output form based
on the acquired management information and user informa-
tion (step S922). Based on the decided output form, the
images corresponding to two streams transmitted from each
of the plurality of source devices are displayed on the
display unit 351.

[0207] Subsequently, the control unit 370 determines
whether there is the source device for which the PER
included in the management information is less than a
threshold value (step S923). When there is the source device
for which the PER included in the management information
is equal to or less than the threshold value (step S923), the
control unit 370 decides a change request for increasing the
resolution of the source device (step S924). The control unit
370 performs control such that a high data transmission
speed is allocated to the middle channel in accordance with
the output form based on the user information. For example,
the change request is included in the command information
(for example, the command information illustrated in FIG.
6) to be transmitted to this source device. It may be
determined whether the throughput after the increase in the
resolution of the source device is less than the threshold
value and the rate of the stream may be controlled based on
the determination result.

[0208] When there is no source device for which the PER
included in the management information is equal to or less
than the threshold value (step $923), the control unit 370
determines whether the throughput of each source device is
equal to or less than a threshold value based on the man-
agement information (step S925). That is, it is determined
whether the throughput of each link is not problematic even
for the current frequency channel (step S925).

[0209] When the throughput of each source device is not
equal to or less than the threshold value (step S925), the
process returns to S921. Conversely when the throughput of
each source device is equal to or less than the threshold
value (step S925), the control unit 370 determines whether
there is the source device corresponding to the low power
consumption mode based on the management information
(step S926).

[0210] When there is the source device corresponding to
the low power consumption mode (step S926), the control
unit 370 decides a change request for setting the low power
consumption mode in the source device corresponding to the
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low power consumption mode (step S928). For example, the
change request is included in the command information (for
example, the command information illustrated in FIG. 6) to
be transmitted to this source device.

[0211] When there is no source device corresponding to
the low power consumption mode (step S926), the control
unit 370 decides a change request for decreasing the reso-
Iution of the source device (the source device for which the
PER is equal to or less than the threshold value) (step S927).
For example, the change request is included in the command
information (for example, the command information illus-
trated in FIG. 6) to be transmitted to this source device.
[0212] It is determined whether a reception stop manipu-
lation is performed (step S929). When the reception stop
manipulation is performed, the operation of the data trans-
mission speed control process ends. When the reception stop
manipulation is not performed, the process returns to step
S921. When there is the source device that enters the sleep
state through the setting of the low power consumption
mode, the number of source devices connected to the
information processing device 300 decreases. In this case,
the threshold value for the throughput in step S925 may be
changed. After the threshold value for the throughput is
changed in this way, a step corresponding to step S925 may
be further performed.

[0213] In this way, it is possible to realize a control
protocol in which the sink device trains a line environment
for a given time and notifies the source device of the
resolution with which stable video communication can be
performed. A control protocol in which the source device
performs training in a line environment for a given time and
requests a resolution with which stable video communica-
tion can be performed, and the sink device responds to the
request may also be realized.

[0214] In this way, the control unit 370 of the information
processing device 300 can perform transmission control (for
example, the data transmission speed control and the scal-
ability transmission rate control) of two streams transmitted
from each source device based on the management infor-
mation of the management information retention unit 390
and the user information acquired by the user information
acquisition unit 360.

[0215] Further, control may be performed such that a sum
data transmission speed of the two streams transmitted from
each of the information processing devices 200 and 400 is
minimized. For example, a maximum allowable value of the
sum data transmission speed is set in the control unit 370 of
the reception side information processing device 300. After
the control unit 370 transmits a change request for decreas-
ing a bit rate to the information processing device 200, the
control unit 370 acquires bit rates of two streams transmitted
from the information processing devices 200 and 400 from
the stream reception unit 330. Subsequently, the control unit
370 calculates a sum data transmission speed of the acquired
two streams. Subsequently, the control unit 370 decides the
bit rate of the streams transmitted from the information
processing device 400 within a range not greater than the set
maximum allowable value and transmits a change request
for increasing the bit rate to the information processing
device 400. When the PER is large and thus is not receivable
in the same frequency channel despite of the setting of the
minimum bit rate, a different frequency channel may be
used. When the images (the middle channel and the periph-
eral channel) are paused for a given time or more, the image
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data may be stopped as long as a manipulation (for example,
pointing) is not performed by the user.

[0216] In this way, according to the first embodiment of
the present technology, even when one sink device receives
a plurality of streams transmitted from a plurality of source
devices, appropriate stream transmission control (for
example, the data transmission speed control) can be per-
formed according to a manipulation, a situation, and an
intention of the user. For example, it is possible to decrease
the data transmission speeds of some of the plurality of
image and audio streams and increase the data transmission
speeds of the remaining streams according to an operation,
a situation, and an intention of the user.

[0217] For example, when a sink device receives and
displays a plurality of streams, important images and audios
with high quality set timely by the user can be enjoyed. For
the otherwise images and audios, the data transmission
speeds can be adjusted automatically to the optimum fre-
quency channel, power consumption, and transmission rate.
[0218] Here, for the management information retained in
the management information retention unit 390, a command
prepared in Wi-Fi Certified Miracast can be used for
exchanging the management information. In this case, capa-
bility negotiation or capability re-negotiation defined in the
Wi-Fi Display specification can be used. Here, as capability
negotiation or capability re-negotiation, for example,
RFC5939 or the Wi-Fi Certified Miracast specification can
be exemplified. However, capability negotiation or capabil-
ity re-negotiation is not limited thereto, but is defined as
interchange of the device performance information. A com-
munication example of the interchange using a command of
the Wi-Fi Certified Miracast specification is illustrated in
FIGS. 14 to 16.

[Communication Example of Interchange using Wi-Fi Cer-
tified Miracast Specification Command]

[0219] FIGS. 14 to 16 are sequence charts illustrating a
communication process example between a source device
and a sink device according to the first embodiment of the
present technology. FIGS. 14 to 16 illustrate a communica-
tion example of interchange using an RTSP protocol. A
source device 820 corresponds to the information processing
devices 200 and 400 and a sink device 830 corresponds to
the information processing device 300.

[0220] First, the description will be made with reference to
FIG. 14. For example, as indicated by a dotted rectangle 840
of FIG. 14, an “RTSP M3 Request” (RTSP GET_PARAM-
ETER Request) message transmitted from the source device
to the sink device and an “RTSP M3 Response” (RTSP
GET_PARAMETER Response) message transmitted from
the sink device to the source device in response to the “RTSP
M3 Request” (RTSP GET_PARAMETER Request) mes-
sage can be used. This exchange process corresponds to, for
example, the processes (505 to 508) illustrated in FIG. 6 and
the processes (539 to 542) illustrated in FIG. 8. On the other
hand, the messages may be appropriately transmitted from
the source device to the sink device. For example, the
interchange of the “RTSP M3 Request” (RTSP GET_PA-
RAMETER Request) message and the “RTSP M3
Response” (RTSP GET_PARAMETER Response) message
may be omitted, the management information may be
included in a message to be transmitted from the source
device to the sink device, the management information may
be transmitted from the source device to the sink device, and
the sink device may select the information and retain the

SAMSUNG
Ex. 1004, Page 59



US 2019/0053149 Al

information in the management information retention unit
390. For example, when the content protection setting is
performed, link protection setup is performed after M3
Response. Therefore, it is desirable to perform communica-
tion while ensuring a secrecy ability of a link set once by
transmitting only messages of M4 or higher.

[0221] The interchange of information regarding the
power consumption mode can be performed with predeter-
mined messages using the RTSP protocol. For example,
three kinds of management information of the following (1)
to (3) can be exchanged:

[0222] (1) “setting to the standby mode,”

[0223] (2) “when the source device cancels the standby
mode or when the source device cancels the standby mode
of the sink device,” and

[0224] (3) “when the sink device cancel the standby mode
or when the sink device cancels the standby mode of the
source device.”

[0225] First, the description will be made with reference to
FIG. 15. For example, when a command prepared in Wi-Fi
Certified Miracast is used, an “RTSP M12 Request” (RTSP
SET_PARAMETER (with WFD-standby)) message trans-
mitted from the source device 820 to the sink device 830 and
an “RTSP M12 Response” (RTSP OK) message transmitted
from the sink device 830 to the source device 820 in
response to the “RTSP M12 Request” (RTSP SET_PARAM-
ETER (with WFD-standby)) message can be used in the
interchange of (1) “setting to the standby mode,” as
described above. On the other hand, the same also applies to
the setting to the standby mode from the sink device 830 to
the source device 820.

[0226] Next, the description will be made with reference
to FIG. 16. For example, (2) “when the source device
cancels the standby mode or when the source device cancels
the standby mode of the sink device,” as described above,
the source device 820 interchanges an “RTSP M5 Request”
(RTSP SET_PARAMETER (Request (wfd-trigger-method:
PLAY)) message transmitted to the sink device 830 and an
“RTSP M5 Response” (RTSP OK) message transmitted
from the sink device 830 to the source device 820 in
response to the “RTSP M5 Request” (RTSP SET_PARAM-
ETER. (Request (wfd-trigger-method: PLAY)) message.
The sink device 830 can uses an “RTSP M7 Request” (RTSP
PLAY Request) message transmitted to the source device
820 and an “RTSP M7 Response” (RTSP OK) message
transmitted from the source device 820 to the sink device
830 in response to the “RTSP M7 Request” (RTSP PLAY
Request) message.

[0227] For example, (3) “when the sink device cancel the
standby mode or when the sink device cancels the standby
mode of the source device,” as described above, the sink
device 830 can use the “RTSP M7 Request” (RTSP PLAY
Request) message transmitted to the source device 820 and
the “RTSP M7 Response” (RTSP OK) message transmitted
from the source device 820 to the sink device 830 in
response to the “RTSP M7 Request” (RTSP PLAY Request)
message. The interchange corresponds to, for example, the
processes (515 to 518) illustrated in FIG. 7 and the processes
(535 to 538) illustrated in FIG. 7.

[0228] For example, in the interchange of the processes
(565 to 570) illustrated in FIG. 9, the “RTSP M12 Request”
(RTSP SET_PARAMETER (with WFD-standby)) message
transmitted from the sink device 830 to the source device
820 and the “RTSP M12 Response” (RTSP OK) message
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transmitted from the source device 820 to the sink device
830 in response to the “RTSP M12 Request” (RTSP SET_
PARAMETER (with WFD-standby)) message can be used.
[0229] Further, for example, in the interchange of the
processes (584 to 589) illustrated in FIG. 10, the “RTSP M7
Request” (RTSP PLAY Request) message transmitted from
the sink device 830 to the source device 820 and the “RTSP
M7 Response” (RTSP OK) message transmitted from the
source device 820 to the sink device 830 in response to the
“RTSP M7 Request” (RTSP PLAY Request) message may
be used.

[0230] In this way, the wireless communication unit 320
can perform the exchange of the capability information with
capability negotiation or capability re-negotiation defined in
the Wi-Fi Display specification. For example, the capability
information is exchanged with the RTSP M3 message in
capability negotiation or capability re-negotiation.

[0231] In this way, for example, the wireless communica-
tion unit 320 of the information processing device 300
performs the communication with the source device to
exchange the capability information regarding the informa-
tion processing device 300 and the capability information
regarding the information processing device 200. The wire-
less communication unit 220 of the information processing
device 200 performs the communication with the informa-
tion processing device 300 to exchange the capability infor-
mation regarding the information processing device 200 and
the capability information regarding the information pro-
cessing device 300. In this case, the wireless communication
units 220 and 320 can exchange the capability information
with capability negotiation or capability re-negotiation.
[0232] The control unit 370 of the information processing
device 300 performs the stream transmission control (for
example, the data transmission speed control and the scal-
ability transmission rate control) with the information pro-
cessing device 200 based on the capability information
regarding the information processing device 200, the radio
wave propagation measurement information regarding the
communication with the information processing device 200,
and the use of the information processing device 300. A
stream transmission method is different from in the embodi-
ment of the present technology, but the control unit 240 of
the information processing device 200 can also perform the
stream transmission control (for example, the data transmis-
sion speed control and the scalability transmission rate
control) with the information processing device 300 based
on the control performed from the information processing
device 300 based on the capability information regarding the
information processing device 200 and the radio wave
propagation measurement information regarding the com-
munication of the stream with the information processing
device 300.

[0233] The control unit 370 of the information processing
device 300 performs the control such that the power con-
sumption mode is set in the information processing device
200 based on the capability information (for example, the
information indicating whether the device is a mobile device
regarding the information processing device 200. In this
case, the control unit 370 can perform the control such that
the low power consumption mode is set in the information
processing device 200 based on the capability information
regarding the information processing device 200 and the
management information for managing the information pro-
cessing device 200. The control unit 240 of the information
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processing device 200 sets the power consumption mode
based on the control performed from the information pro-
cessing device 300 based on the capability information
regarding the information processing device 200. In the
embodiment of the present technology, the example of the
topology in which two source devices are used has been
described, but an embodiment of the present technology is
not limited to the embodiment of the present technology. For
example, when the number of devices is 2 or more, it is
necessary to control data transmission speed control corre-
sponding to the number of devices and state transition is
considerable. Therefore, the control is difficult, but benefit
can be obtained. It is possible to also correspond to topology
in which two or more source devices are connected.

2. SECOND EMBODIMENT

[0234] In a second embodiment of the present technology,
an example of switching a connection between the source
device and the sink device via an access point and a direct
connection between the source device and the sink device
will be described.

[Configuration Example of Communication System]|

[0235] FIG. 17 is a diagram illustrating a system configu-
ration example of a communication system 700 according to
the second embodiment of the present technology.

[0236] The communication system 700 includes an access
point 701, a network 702, information processing devices
703, 704, 710, 720, and 730 a display device 731, and a
control device 740.

[0237] The access point 701 is an access point of a
wireless LAN (for example, Wi-Fi). For example, the access
point 701 has a function of an infrastructure mode of an
IEEE802.11 standard. The access point 701 is connected to
one or more information processing devices (for example, a
transmission side information processing device (source
device) and a reception side information processing device
(sink device)).

[0238] The access point 701 can be connected with the
information processing device 730 via a wired line (for
example, Ethernet (registered trademark)). For example, the
access point 701 can be connected with the information
processing device 730 via the network 702. The access point
701 may be connected with an internal bus of the informa-
tion processing device 730 and perform a process. Examples
of' the internal bus of the information processing, device 730
include a Universal Serial Bus (USB), Peripheral Compo-
nent Interconnect (PCI), and PCI Express. The connection
between the access point 701 and the information processing
device 730 may be a wired connection or a wireless con-
nection (for example, the wireless LAN). For example, in
the case of the wireless LAN, the network 702 is connected
to the information processing device 730, and the informa-
tion processing device 730 has to determine whether a
transmission/reception process is a transmission/reception
process with the access point 701 or a transmission/recep-
tion process with the information processing device 710.
[0239] In the second embodiment of the present technol-
ogy, an example in which the access point 701 and the
information processing devices 703, 704, 710, and 720 are
connected using the wireless LAN (for example, the wireless
LAN corresponding to IEEE 802.11 a/b/g/u/ac/ad) will be
described. An example in which the access point 701 and the
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information processing device 730 are connected via an
Ethernet line will be described.

[0240] Further, an example in which the information pro-
cessing devices 703, 704, 710, and 720 are assumed to be the
transmission side information processing device (source
device), and the information processing device 730 is
assumed to be the reception side information processing
device (sink device) will be described. The information
processing devices 703, 704, 710, and 720 correspond to the
information processing device 200 illustrated in FIG. 2, and
the information processing device 730 corresponds to the
information processing device 300 illustrated in FIG. 3. In
the following description, the information processing device
710 will be mainly described as the source device, and the
description similarly applies to the information processing
devices 703, 704, and 720.

[0241] The information processing device 710 is the trans-
mission side information processing device (the source
device) that transmits an image. The information processing
device 710 is an information processing device that can be
connected with the access point 701 in the infrastructure
mode.

[0242] Here, a connection example in which the informa-
tion processing device 710 establishes the connection with
the access point 701 in the infrastructure mode will be
described. The information processing device 710 transmits
a connection request signal to the access point 701 in
response to a beacon signal transmitted from the access
point 701. As described above, the information processing
device 710 starts an operation (a connection establishment
operation) for establishing the connection with the access
point 701 by transmitting the connection request signal.
[0243] The connection establishment operation is an
operation of linking a level of a layer 2. For example, a
connection authentication process of determining whether or
not the information processing device 710 is connected as an
application is necessary in addition to password authentica-
tion using packet identification (PID) performed in the
wireless LAN.

[0244] The information processing device 710 can estab-
lish the connection with the information processing device
730 through P2P direct communication (for example, WiFi
Direct). For example, the information processing device 710
has a protocol capable of establishing the connection with
the information processing device 730 through the WiFi
Direct and enabling image communication such as the Wi-Fi
CERTIFIED Miracast or digital living network alliance
(DLNA).

[0245] The information processing device 710 may be a
standby device that establishes the connection with the
access point 701 and interchanges various kinds of infor-
mation with the information processing device 730 via the
access point 701. Further, when the information processing
device 710 is used only as the standby device, the informa-
tion processing device 710 may not have a protocol capable
of enabling image communication.

[0246] The information processing device 730 has a com-
munication function for establishing a connection with the
access point 701, the information processing devices 703,
704, 710, and 720, or the control device 740. The informa-
tion processing device 730 has a function of establishing the
connection with the access point 701, the information pro-
cessing devices 703, 704, 710, and 720, and the control
device 740 and controlling all protocols. The information
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processing device 730 has a communication function of
establishing a connection with a private LAN or a global
LAN.

[0247] Here, it is important to stabilize the connection
between the information processing device 730 and the
information processing devices 703, 704, 710, and 720.
Thus, it is desirable to use a frequency different from a radio
frequency used by the access point 701 for the connection
between the information processing device 730 and the
information processing devices 703, 704, 710, and 720. In
the second embodiment of the present technology, an
example in which a frequency band such as 2.4 GHz, 5
GHZ, or 60 GHz of IEEE 802.11 a/b/g/n/ac/ad is used will
be described. Here, any other wireless standard or any other
frequency band may be used.

[0248] The information processing device 730 has a dis-
play function of displaying an image. The display function
is a function of performing screen display of a television or
a projector. The information processing device 730 may
cause an image to be displayed on a display unit with which
the information processing device 730 is equipped or may
cause an image to be displayed on an external display
device. In the second embodiment of the present technology,
an example in which the display device 731 separate from
the information processing device 730 is installed will be
described.

[0249] When the display device 731 separate from the
information processing device 730 is installed as described
above, the information processing device 730 and the dis-
play device 731 can be connected through wired connection
or wireless connection. For example, when the information
processing device 730 and the display device 731 are
connected through wired connection, the connection can be
established using a wireline cable (for example, High-
Definition Multimedia interface (HDMI) (registered trade-
mark), Mobile High Definition Link (MHL), DisplayPort, or
USB3.0). Further, for example, when the information pro-
cessing device 730 and the display device 731 are connected
through wireless connection, the connection can be estab-
lished using the wireless LAN. A plurality of display devices
may be connected to the information processing device 730.

[0250] The control device 740 is a connection control
device that manages the information processing devices (the
information processing devices 703, 704, 710, 720, and 730)
included in the communication system 700 and controls the
connection of the information processing devices. For
example, the control device 740 manages and detects infor-
mation (for example, terminal identification information and
capability information) related to the information processing
devices and an operation state (for example, a communica-
tion mode and a group participation state) of the information
processing devices. The control device 740 is connected
with the information processing device 730 using wireless
communication. For example, a communication scheme (for
example, the wireless LAN) supported by the information
processing device 730 may be used as the wireless commu-
nication. An infrared scheme, any other wireless scheme, or
a wired line may be used. The control device 740 may have
a protocol for establishing the connection with the access
point 701 and establish the connection with the information
processing device 730 via the access point 701.

Feb. 14,2019

[Installation Example of Communication System]

[0251] FIG. 18 is a diagram illustrating an installation
example of the communication system 700 according to the
second embodiment of the present technology.

[0252] FIG. 18 illustrates an example in which the com-
munication system 700 is installed in a classroom 30 in a
university. In FIG. 18, people are schematically indicated by
circles, and a title indicating each person is written in the
circle corresponding to that person. For example, there is
assumed to be a teacher 1 at a platform side (an upper side
in FIG. 18) of the classroom 30, and the teacher 1 is assumed
to be using the control device 740. A student 1 is assumed
to be sitting on a seat 31 at a front side of the classroom 30,
and the student 1 is assumed to be using the information
processing device 710. Similarly, students 2 to 20 are
assumed to be sitting on seats 32 to 35 and using the
information processing devices 703 to 705 and 720. An
entrance 36 is assumed to be installed in a rear side (a lower
side in FIG. 18) of the classroom 30.

[0253] For example, in the classroom 30, the display
device 731 is installed at the platform side to be easily
visible to the students 1 to 20 sitting on the seats 31 to 35.
The access point 701, the network 702, and the information
processing device 730 are appropriately installed inside or
outside the classroom 30 in view of space of the classroom
30. In this case, the access point 701 is preferably installed
in a place in which wireless communication with the infor-
mation processing devices used by the students sitting on the
seats 31 to 35 can be performed.

[0254] For example, a case in which the students give
presentations in the classroom 30 one by one is assumed. In
this case, each student can give a presentation while causing
an image related to the presentation to be displayed on the
display device 731 and visible to the other students.

[0255] The teacher 1 can sequentially select the informa-
tion processing devices of the students who have to cause the
image to be displayed on a display unit 732 of the display
device 731 by manipulating the control device 740. A
selection example of information processing device will be
described in detail with reference to FIG. 21.

[0256] A reader/writer device 37 is installed near the
entrance 36 of the classroom 30. The reader/writer device 37
interchanges various kinds of information with the informa-
tion processing device using the near field communication
(for example, NFC). The reader/writer device 37 transmits
information interchanged between the information process-
ing devices to the information processing device 730 using
a wireless line or a wired line. An example of using the
reader/writer device 37 will be described in a third embodi-
ment of the present technology.

[Configuration Example of Control Device]

[0257] FIG. 19 is a block diagram illustrating a functional
configuration example of the control device 740 according
to the second embodiment of the present technology.

[0258] The control device 740 includes an antenna 741, a
wireless communication unit 742, an input and output unit
743, a manipulation reception unit 746, a control unit 747,
and a group management information retention unit 750.

[0259] The wireless communication unit 742 transmits
and receives each piece of information to and from the
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information processing device 730 via the antenna 741 using
wireless communication under the control of the control unit
747.

[0260] The manipulation reception unit 746 is a manipu-
lation reception unit that receives a manipulation input
performed by the user and outputs manipulation information
to the control unit 747 according to the received manipula-
tion input. The manipulation reception unit 746 is imple-
mented by, for example, a keyboard or a mouse.

[0261] The input and output unit 743 causes various kinds
of images to be displayed on a display unit 711 and receives
the manipulation input from the user through an input unit
745 based on a detection state of an object that approaches
or touches a display surface of the display unit 714. The
input unit 745 outputs control information according to the
received manipulation input to the control unit 747.

[0262] As described above, the input and output unit 743
is configured integrally with the display unit 744 and the
input unit 745. The input and output unit 743 can be
integrally configured using a touch panel on which the user
can perform a manipulation input by touching or approach-
ing a display :surface with his or her finger. Further, for
example, the user can manipulate the control device 740 by
performing a touch manipulation (or an approach manipu-
lation) on an image displayed on the display unit 744.

[0263] For example, a capacitive (electrostatic capacitive)
touch panel that detects a touch or an approach of an object
(for example, a human finger) having conductivity based on
a change in capacitance can be used as the input unit 745.
Further, any touch panel other than an electrostatic (elec-
trostatic capacitive) touch panel may be used. For example,
a pressure sensitive (resistive) touch panel or an optical
touch panel may be used.

[0264] The control unit 747 controls each unit of the
control device 740 based on a control program. For example,
when real-time image transmission is performed between
the sink device and a plurality of source devices according
to the Wi-Fi CERTIFIED Miracast specification, the control
unit 747 performs control such that the communication
mode is set in the source device. In this case, the control unit
747 causes an image indicating a plurality of source devices
to be displayed on the input and output unit 743, and
performs control such that the communication mode is set in
the source device based on the manipulation input in the
input and output unit 743. Alternatively, the control unit 747
performs control such that the communication mode is set in
the source device based on a predetermined order. Here, the
predetermined order may be, for example, an order of
images displayed on a peripheral channel region 734 illus-
trated in FIG. 22 side by side. Further, when there are a
plurality of display devices, the control unit 747 may per-
form control such that all screens are displayed on each
display device or a switching display is performed.

[0265] The group management information retention unit
750 is a table that retains information (group management
information) for managing the source devices connected to
the information processing device 730 in units of groups
using wireless communication. Content retained in the
group management information retention unit 750 will be
described in detail with reference to FIG. 20.
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[Content Example Retained
Information Retention Unit]

[0266] FIG. 20 is a diagram schematically illustrating a
content example retained in the group management infor-
mation retention unit 750 according to the second embodi-
ment of the present technology.

[0267] In the group management information retention
unit 750, terminal identification information 751, user infor-
mation 752, a communication mode 753, a group participa-
tion state 754, an outdoor use 755, and an available group
participation time 756 are retained in association therewith.
[0268] In the terminal identification information 751,
identification information is stored to identify the source
devices connected to the information processing device 300
using the wireless communication.

[0269] In the user information 752, information (user
information) related to the users owning the source devices
connected to the information processing device 300 using
wireless communication is stored. For example, a name, a
nickname, identification information (for example, a student
ID number, an employee ID number, or a membership
number), or an image (for example, an image of the user’s
face or a drawing of the user’s face) of the user may be
stored as the user information. The user information stored
in the user information 752 is displayed on the input and
output unit 743. The user information may be registered in
the control device 740, for example, by the user owning the
source device. The user information may be registered in the
control device 740 each time the connection with the infor-
mation processing device 300 is established.

[0270] The communication modes set in the source
devices connected to the information processing device 300
using wireless communication are stored in the communi-
cation mode 753. For example, any one of a standby mode,
an image transmission mode (a middle channel), and an
image transmission mode (a peripheral channel) is stored as
the communication mode. The communication modes will
be described in detail with reference to FIG. 22.

[0271] Information indicating whether or not the informa-
tion processing device 300 is connected using wireless
communication is stored in the group participation state 754.
For example, the source device registered in the control
device 740 in advance is also considered not to be connected
to the information processing device 300. Thus, it is possible
to detect the source device that is registered in the control
device 740 but not connected to the information processing
device 300 with reference to the group participation state
754.

[0272] Information indicating whether or not the source
device connected to the information processing device 300
using wireless communication can perform communication
using a base station other than a specific access point is
stored in the outdoor use 755. In other words, information
indicating whether or not communication can be performed
using the source device connected to the information pro-
cessing device 300 using wireless communication even
when the source device moves to a place other than a
specific place is stored in the outdoor use 755.

[0273] Information indicating a time zone in which the
source device connected to the information processing
device 300 using wireless communication can participate in
a group is stored in the available group participation time
756. For example, permission may not be given to some user
in a time zone in which a presentation or a conference that
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is highly confidential, a presentation or a conference that has
a high degree of importance, a meeting that has not to be
exposed, or the like is performed.

[Display Example of Control Device]|

[0274] FIG. 21 is a diagram illustrating an example of a
display screen displayed on the input and output unit 743 of
the control device 740 according to the second embodiment
of the present technology.

[0275] The image (the teacher 1 and the students 1 to 20)
indicating one or more information processing devices man-
aged by the control device 740 is displayed on the input and
output unit 743. A presentation region 748 and a standby
region 749 are arranged on the input and output unit 743.
[0276] FIG. 21 illustrates an example in which the com-
munication system 700 is installed in the classroom 30 in a
university as illustrated in FIG. 18. In this case, for example,
images (for example, icons) indicating the teacher 1 and the
students 1 to 20 present in the classroom 30 are displayed.
In FIG. 21, the text “teacher” and a number identifying a
teacher are written in a rectangle corresponding to an image
indicating a teacher. Further, the text “student” and a number
identifying a student are written in a rectangle corresponding
to an image indicating a student. An icon with other infor-
mation (for example, a student ID number, an ID, a face
image, a name, or a nickname) identifying a student may be
displayed.

[0277] In FIG. 21, an example in which the images
indicating the students 1 to 20 are arranged in a lattice form
in the order of numbers allocated to the students is illus-
trated, but the images indicating the students 1 to 20 may
have any other arrangement. For example, the images indi-
cating the students 1 to 20 may be arranged according to
positions of the respective students. For example, position
information (for example, a latitude and a longitude) of an
information processing device owned by each student may
be acquired, and an absolute position of the information
processing device may be decided based on the position
information. It is possible to decide relative positions of the
information processing devices based on the positions of the
information processing devices decided as described above
and arrange the students. The information processing
devices can acquire the position information, for example,
using the Global Positioning System (GPS).

[0278] For example, the relative position of the informa-
tion processing device may be detected using radio waves.
For example, the information processing device 730 may
acquire radio wave strengths from a plurality of information
processing devices and acquire a relative position (a position
of the own information processing device) with the other
information processing devices based on the radio wave
strengths using a triangulation technique. The control device
740 may acquire the relative positions obtained as described
above and arrange the students.

[0279] Here, each ofthe source devices participating in the
group performs, for example, a process of transmitting a
command to the access point 701 or the information pro-
cessing device 730 at a level at which power consumption is
not influenced. When the command is received directly or
indirectly via the access point 701, the information process-
ing device 730 notifies the control device 740 of information
related to the source device from which the command has
been received. Thus, the control device 740 can confirm
whether or not the source device has left the group.
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[0280] For example, the control device 740 confirms
whether or not the source device participating in the group
has left the group, and deletes the image (for example, the
icon) corresponding to the source device that has left from
the input and output unit 743 when the source device that has
left is detected. For example, when the command transmit-
ted from the information processing device corresponding to
the student 17 illustrated in FIG. 21 is determined not to
have been received for a predetermined period of time or
more, the control device 740 determines the information
processing device corresponding to the student 17 to have
left the group. Then, the control device 740 deletes the
image (the student 17) corresponding to the information
processing device that has left from the input and output unit
743.

[0281] The presentation region 748 is a region used when
switching from the standby mode to the image transmission
mode (the middle channel or the peripheral channel) is
performed.

[0282] The standby region 749 is a region used when
switching from the image transmission mode to the standby
mode is performed.

[0283] In the second embodiment of the present technol-
ogy, an example in which the control device 740 manages
one or more information processing devices connected to the
information processing device 730, and the images indicat-
ing the information processing devices are displayed on the
input and output unit 743 of the control device 740 is
described. However, one or more information processing
devices connected to the information processing device 730
may be managed by the information processing device 730,
and the images indicating the information processing
devices may be displayed on the display unit of the infor-
mation processing device 730 or the display device 731.

[Display Example of Display Device]

[0284] FIG. 22 is a diagram illustrating a transition
example of the display screen displayed on the display
device 731 according to the second embodiment of the
present technology FIG. 22 illustrates a transition example
of the display screen that is switched according to the
communication mode of the source device.

[0285] As described above, in the state in which the source
device is connected with the sink device (when participation
in the group is permitted), the communication mode of either
of the standby mode and the image transmission mode is set
in the source device.

[0286] Here, the image transmission mode is a communi-
cation mode in which image transmission from the source
device to the sink device is performed, and the source device
and the sink device are directly connected in the P2P
manner. The image transmission mode includes an image
transmission mode (the middle channel) in which an image
of the middle channel is transmitted and an image transmis-
sion mode (the peripheral channel) in which an image of the
peripheral channel is transmitted.

[0287] The image transmission mode (the middle channel)
is a communication mode in which image data for causing
the image to be displayed on the middle channel (a middle
channel region 733) in the display unit of the sink device is
transmitted. In the image transmission mode (the middle
channel), for example, the image data is transmitted through
a wireless transmission path of a high frequency band.
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[0288] The image transmission mode (the peripheral chan-
nel) is a communication mode in which image data for
causing the image to be displayed on the middle channel (the
peripheral channel region 734) in the display unit of the sink
device is transmitted. In the image transmission mode (the
peripheral channel), for example, the image data is trans-
mitted through the wireless transmission path of the low
frequency band.

[0289] The standby mode is a communication mode in
which the connection state between the source device and
the sink device via the access point is maintained with no
image transmission from the source device to the sink
device. In other words, the standby mode is a mode set when
the source device is recognized as a network participant by
the sink device and the control device 740.

[0290] As described above, in the image transmission
mode, the image transmission from the source device to the
sink device is assumed to be allowed, but in the standby
mode, the image transmission from the source device to the
sink device is assumed not to be allowed. However, even in
the standby mode, transmission from the source device to
the sink device is assumed to be allowed, for example, when
there is simple messaging.

[0291] In the source device, the communication mode is
assumed to be sequentially switched, for example, as in the
standby mode—the image transmission mode (the periph-
eral channel)—the image transmission mode (the middle
channel)—the standby mode.

[0292] InFIG. 22, aillustrates a display example when the
standby mode is set in the information processing device
710. For example, in the example illustrated in FIG. 17, the
standby mode is assumed to be set in the information
processing device 710. In this case, the information process-
ing device 710 is connected with the information processing
device 730 via the access point 701. In this case, image
transmission from the information processing device 710 to
the information processing device 730 is not preformed.
Thus, an image (a running horse) displayed on the informa-
tion processing device 710 is not displayed on the display
unit 732 of the display device 731.

[0293] InFIG. 22, b illustrates a display example when the
image transmission mode (the peripheral channel) is set in
the information processing device 710. For example, in the
example illustrated in FIG. 17, the image transmission mode
(the peripheral channel) is assumed to be set in the infor-
mation processing device 710. In this case, the information
processing device 710 is connected with the information
processing device 730 without intervention of the access
point 701. In this case, the image transmission from the
information processing device 710 to the information pro-
cessing device 730 is performed. The image (the running
horse) displayed on the information processing device 710 is
displayed on the peripheral channel region 734 in the display
unit 732 of the display device 731.

[0294] Here, the images of the source devices are dis-
played on the peripheral channel region 734 in the order in
which the images are displayed on the middle channel
region 733. For example, the source device that transmits an
image displayed at the lowest position of the peripheral
channel region 734 serves as the source device that causes
the image to be displayed on the middle channel region 733
the next time. Further, for example, the source device that
transmits an image displayed at a second lowest position of
the peripheral channel region 734 serves as the source
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device that causes the image to be displayed on the middle
channel region 733 the time after that. In other words, the
images (sub images) can be displayed on the peripheral
channel region 734 side by side in the order of presentations.
[0295] InFIG. 22, c illustrates a display example when the
image transmission mode (the middle channel) is set in the
information processing device 710. For example, in the
example illustrated in FIG. 17, the image transmission mode
(the middle channel) is assumed to be set in the information
processing device 710. In this case, the information process-
ing device 710 is connected with the information processing
device 730 without intervention of the access point 701. In
this case, image transmission from the information process-
ing device 710 to the information processing device 730 is
performed. The image running horse) displayed on the
information processing device 710 is displayed on the
middle channel region 733 in the display unit 732 of the
display device 731.

[Switching Example of Communication Mode of Source
Device]

[0296] Here, a switching method when the communication
modes (the standby mode and the image transmission mode)
of the source device are switched will be described.

[0297] For example, the following (B1) to (B3) can be
used as triggers for switching of the communication modes
of the source device:

[0298] (B1) switching using the source device (for
example, active switching according to a manipulation of
the user using the source device);

[0299] (B2) switching using the control device (for
example, switching (remote manipulation switching)
according to a manipulation of the user using the control
device 740); and

[0300] (B3) switching using the sink device (for example,
switching according to a manipulation of the user using the
sink device).

[0301] The manipulation (the switching manipulation) of
the user in each device is, for example, the manipulation of
the user using the manipulation reception unit (for example,
a manipulation member or a touch panel) with which each
device is equipped or the manipulation of the user using the
user information acquisition unit (for example, a detection
unit that detects a gesture) with which each device is
equipped.

[0302] In (B1), for example, a manipulation input of an
application or a manipulation member installed in the source
device in advance can be used as a switching trigger. For
example, when the switching manipulation is performed in
the source device, a command related to switching of the
communication mode is transmitted to the sink device (the
information processing device 730). When the command is
received, the sink device (the information processing device
730) performs control such that the band of the source
device that has transmitted the command is increased or
decreased while performing control for the other bands. The
sink device (the information processing device 730) trans-
mits information indicating that the communication mode of
the source device that has transmitted the command has been
switched to the control device 740. In this case, the control
device 740 may output notification information indicating
that the communication mode has been switched (through a
display or an audio output).
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[0303] In (B2), for example, the manipulation of the user
in the sink device (the information processing device 730)
can be used as the switching trigger. For example, when the
switching manipulation of the source device is performed in
the sink device (the information processing device 730),
control is performed such that the band of the source device
in which the switching manipulation has been performed is
increased or decreased while performing control for the
other bands. The sink device (the information processing
device 730) transmits information indicating that the com-
munication mode of the source device in which the switch-
ing manipulation has been performed has been switched to
the control device 740. In this case, similarly to the case of
(B1), the control device 740 may output notification infor-
mation indicating that the communication mode has been
switched.

[0304] In (B3), for example, the manipulation of the user
in the control device 740 can be used as the switching
trigger. For example, when the switching manipulation of
the source device is performed in the control device 740,
information (for example, the terminal identification infor-
mation) related to the source device in which the switching
manipulation has been performed is transmitted to the sink
device (the information processing device 730). When the
information is received, the sink device (the information
processing device 730) performs control such that the band
of the source device in which the switching manipulation
has been performed is increased or decreased while per-
forming control for the other bands.

[0305] Here, the manipulation of the user in the control
device 740 will be described. For example, in the display
screen illustrated in FIG. 21, the information processing
device (the student 17) set to the standby mode is assumed
to be switched to the image transmission mode (the periph-
eral channel). In this case, a manipulation of moving the
image corresponding to the information processing device
(the student 17) up to the presentation region 748 is per-
formed. For example, the drag & drop manipulation is
performed. As a result, the information processing device
(the student 1) set to the standby mode can be switched to
the image transmission mode (the peripheral channel).
[0306] Further, for example, in the display screen illus-
trated in FIG. 21, the information processing device (the
student 13) set to the image transmission mode (the middle
channel, the peripheral channel) is assumed to be switched
to the standby mode. In this case, a manipulation of moving
the image corresponding to the information processing
device (the student 13) up to the standby region 749 is
performed. For example, the drag & drop manipulation is
performed. As a result, the information processing device
(the student 13) set to the image transmission mode (the
middle channel, the peripheral channel) can be switched to
the standby mode.

[0307] Similarly to the cases of (B1) and (B2), the control
device 740 may output the notification information indicat-
ing that the communication mode has been switched.
[0308] The control device 740 may cause the images (for
example, the students 1 to 20 illustrated in FIG. 21) indi-
cating the information processing devices to have different
display states according to the communication mode. For
example, the contour of the image indicating the information
processing device set to the image transmission mode (the
middle channel) is indicated by a thick line, and the contour
of the image indicating the information processing device
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set to the image transmission mode (the peripheral channel)
is indicated by a fine line. The information processing device
set to the standby mode may be indicated by a dotted line.
As another example, the color of the image indicating the
information processing device set to the image transmission
mode (the middle channel) is red, and the color of the image
indicating the information processing device set to the image
transmission mode (the peripheral channel) is blue. Further,
the color of the image indicating the information processing
device set to the standby mode may be white.

[Switching Example of Communication Mode]

[0309] FIG. 23 is a diagram illustrating a switching
example of the communication mode between the source
device and the sink device serving as the basis for the
present technology.

[0310] In the second embodiment of the present technol-
ogy, a connection scheme of indirectly connecting a source
device 610 with a sink device 612 via an access point 611 is
employed in the standby mode as described above. In the
image transmission mode, a connection scheme of directly
connecting the source device 610 with the sink device 612
without intervention of the access point 611 is employed.
[0311] For example, switching from a connection (613) in
the standby mode to a connection (614) in the image
transmission mode is assumed to be performed. In other
words, switching from the standby mode (613) in which the
connection is established via the access point 611 to the
image transmission mode (614) in which the connection is
established without intervention of the access point 611 is
assumed to be performed.

[0312] When the switching is performed as described
above, it is necessary to perform Wi-Fi direct control (P2P
Device Discovery, P2P Service Discovery and GO Nego-
tiation), 4-way handshake (Handshake) for performing the
security authentication of the wireless LAN, dynamic host
configuration protocol (DHCP) access for acquiring an
Internet protocol (IP) address, interchange of a port setting
of a real time streaming protocol (RTSP), or the like, which
are illustrated in FIG. 24. Thus, when switching from the
connection (613) in the standby mode to the connection
(614) in the image transmission mode is performed, a
connection period D1 of a time of several seconds occurs.
[0313] Here, the access point 611 and the source device
610 are assumed to be in the same group authentication and
the source device 610 and the sink device 612 are assumed
to be in the same group authentication. In this case, the
security authentication is performed between the access
point 611 and the source device 610. For this reason, there
is assumed to be no problem even if a set value between the
access point 611 and the source device 610 is used for the
connection process between the source device 610 and the
sink device 612.

[0314] In this regard, in the second embodiment of the
present technology, an example in which the security
authentication between the source device and the sink device
is omitted, and more seamless connection switching is
performed is described. For example, it is possible to divert
a process such as IP acquisition of a high-bandwidth digital
content protection system (HDCP) and a port setting of
real-time transport protocol (RTP). Thus, even when switch-
ing to a communication mode having a different connection
scheme (switching from the standby mode to the image
transmission mode and switching from the image transmis-
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sion mode to the standby mode) is performed, a rapid
connection process can be performed. Thus, it is possible to
cause the user to feel as if the connection were continuously
maintained.

[0315] Further, when the source device and the sink device
support a tunneled direct link setup (TDLS) function, a
TDLS protocol may be used.

[Connection Process Example]

[0316] FIG. 24 is a sequence chart illustrating a connec-
tion process example between the source device and the sink
device according to the second embodiment of the present
technology. FIG. 24 illustrates a connection process example
between the information processing device (the source
device) 710 and the information processing device (the sink
device) 730.

[0317] First, the information processing device 710 per-
forms the Device Discovery (615). When the information
processing device 730 is detected through the Device Dis-
covery, the information processing device 710 performs
decision of a master-slave relation based on a Formation and
an authentication process with the information processing
device 730 (620). When the respective processes are com-
pleted, a connection is established between the information
processing device 710 and the information processing
device 730. Then, the information processing device 710
performs direct communication (Operation) with the infor-
mation processing device 730 (616).

[0318] Here, the Formation (620) will be described.
[0319] First, GO_Negotiation is performed between the
information processing device 710 and the information
processing device 730. In GO_Negotiation, the information
processing device 710 and the information processing
device 730 exchange a priority for operating as a group
(GO), and the information processing device that has the
higher priority is decided to operate as the group owner
(GO). FIG. 24 illustrates an example in which the priority of
the information processing device 730 is higher, and the
information processing device 730 is decided as the group
owner (GO).

[0320] Specifically, the information processing device 710
transmits GO_Negotiation_Request to the information pro-
cessing device 730 (621). Upon receiving GO_Negotiation_
Request (621), the information processing device 730 trans-
mits GO_Negotiation_Response to the information
processing device 710 (622). Upon receiving GO_Negotia-
tion_Response (622), the information processing device 710
transmits GO_Negotiation_Confirmation to the information
processing device 730 (623).

[0321] Through these interchanges (621 to 623), the infor-
mation processing device 730 is decided as the group owner
(GO), and the information processing device 710 is decided
as a client.

[0322] Then, the information processing device 710 and
the information processing device 730 execute Wi-Fi pro-
tected access (WPS)_exchange (624). Through the execu-
tion of WPS_exchange, the information processing device
710 and the information processing device 730 share cre-
dentials (for example, a service set identifier (SSID) and a
Wi-Fi protected access 2 (WPS2)-pre-shared key (PSK).

[0323] Then, the information processing device 710 and
the information processing device 730 execute 4-way hand-
shake (625).
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[Communication Example]

[0324] FIGS. 25 and 26 are sequence charts illustrating a
communication process example between devices included
in the communication system 700 according to the second
embodiment of the present technology. FIGS. 25 and 26
illustrate a communication process example among the
information processing device (the source device) 710, the
information processing device (the sink device) 730 and the
access point 701.

[0325] Inthe example of FIGS. 25 and 26, the information
processing device (the sink device) 730 functions as a group
authentication server. In other words, the information pro-
cessing device (the sink device) 730 is assumed to have a
group authentication function.

[0326] FIGS. 34 to 38 are diagrams illustrating an
example of a WFD IE format interchanged between devices
included in the communication system 700 according to the
second embodiment of the present technology.

[0327] FIG. 39 is a diagram illustrating an example of a
new message for an application service platform (ASP)
interchanged between devices included in the communica-
tion system 700 according to the second embodiment of the
present technology.

[0328] First, the information processing device 710 acti-
vates an application (an application installed in the infor-
mation processing device 710 in advance) for performing
communication with the information processing device 730
(631). The activation of the application is performed, for
example, according to a manipulation of the user (for
example, a manipulation of pressing an application button).
[0329] Here, in the example of FIGS. 25 and 26, the
source device is connected directly to the access point and
then starts each process as a default. In other words, the
information processing device 710 activates an application
that is installed in advance, and transmits a connection
request to the sink device (the information processing device
730) via a specific access point (the access point 701).
[0330] Specifically, after establishing the connection with
the access point 701, the information processing device 710
performs the device discovery (corresponding to the Device
Discovery (615) illustrated in FIG. 24), and causes a con-
nectable sink device to be displayed on the display unit 711.
[0331] Here, for example, a method of receiving a mes-
sage such as a Probe Request and performing the device
discovery so that the WiFi direct protocol can be executed
via the access point 701 may be used as the device discovery
method. Further, for example, a method of interchanging a
device service type represented by a universal plug and play
(UPnP) between stations connected to the access point 701
and performing the device discovery may be used.

[0332] Here, an example of a control method of the Device
Discovery or the Service Discovery will be described.
[0333] The information processing device 710 (the source
device) transmits the Probe Request to the information
processing device 730 (the sink device) via the access point
701, and searches for a device that supports a P2P connec-
tion.

[0334] For example, when the information processing
device 730 (the sink device) is the device that supports the
P2P connection, it is possible to receive a Probe Response
via the access point 701 and detect a frequency channel used
in the P2P connection. Here, the description will proceed
under the assumption that the information processing device
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730 (the sink device) is the device that supports the P2P
connection, and the Probe Response has been received.
[0335] Through the above process, the information pro-
cessing device 710 (the source device) detects the frequency
channel for the P2P connection, and establishes the P2P
connection with the information processing device 730 (the
sink device).

[0336] After the P2P connection is established, the infor-
mation processing device 710 (the source device) establishes
a link of a TCP connection or an RTSP connection with the
information processing device 730 (the sink device), and
then interchanges one or more of the following (C1) to (C4)
with the information processing device 730:

[0337] (C1) P2P information element (IE);
[0338] (C2) WFD IE;
[0339] (C3) ASP (for example, a new format according to

a format command of the ASP); and

[0340] (C4) a protocol in the UPnP standard.

[0341] For example, a method of encapsulating the WFD
IE in a payload portion of the Probe Request or the Probe
Response and interchanging the WFD IE will be described.
[0342] A format example using the WFD IE of (C2)
described above is illustrated in. FIGS. 34 to 38. FIGS. 34
to 36 illustrate a format that is already allocated in Miracast
Release 1. However, a new bit is allocated to a subelement
ID (11) illustrated in FIG. 36. Specifically, a new field
corresponding to the subelement ID (11) is illustrated in
FIGS. 37 and 38.

[0343] InFIG. 38, [5:0] of a New Device Information field
is information that enables the information processing
device 730 (the sink device) to determine an optimum
frequency channel in the P2P connection.

[0344] In the process of the sequence using any one of
(C1) to (C3) described above, the information processing
device 710 (the source device) can detect all information and
determine the optimum frequency channel in the P2P con-
nection with the information processing device 730 (the sink
device). For example, associated frequency information (a
field of [23:14] illustrated in FIG. 38) between the access
point 701 and the information processing device 730 (the
sink device) may be used. Further, for example, concurrent
information (a field of [5:2] illustrated in FIG. 38) of a
wireless line of the information processing device 730 (the
sink device) may be used. The concurrent information is
information indicating whether or not connection forms such
as a time division connection of the same frequency channel,
a time division connection of different frequency channels,
a simultaneous connection of the same frequency channel,
and a simultaneous connection of different frequency chan-
nels are possible (the field of [5:2] illustrated in FIG. 38).
For example, a terminal capability serving as a radio func-
tion (a field of [13:8] illustrated in FIG. 38) may be used.

[0345] There are cases in which the access point 701 and
the information processing device 730 (the sink device) are
connected in a wired manner or by a connector such as an
Ethernet cable or a USB cable connector. In this case, the
information processing device 730 (the sink device) gives a
notification indicating that the connection with the access
point 701 is a wired connection ([1:0] illustrated in FIG. 38)
and whether a wireless P2P connection is supported by the
information processing device 710 (the source device).
Thus, the information processing device 710 (the source
device) can determine the optimum frequency channel. For
example, when the information processing device 730 (the
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sink device) supports only the wired line, the information
processing device 730 (the sink device) establishes the
connection with the access point 701 without change and
without transitioning to the P2P connection. On the other
hand, when the information processing device 730 (the sink
device) supports the wireless line as well, the information
processing device 730 (the sink device) can select one of
supported frequency channels and establish the connection.
[0346] The example of encapsulating the WFD IE in the
payload portion of the Probe Request or the Probe Response
has been described above, but the present technology is not
limited to this example.

[0347] For example, when a Display Service of Wi-Fi
Direct Services is used, Service Capability information can
be exchanged between devices through a message of the
ASP standard. Specifically, information included in the
WED IE is delimited in units of 4 bits, converted into a
hexadecimal number and converted into a text string, and the
text string is transmitted and received. Further, the informa-
tion included in the WFD IE is not limited to a current
specification. For example, the Service Capability informa-
tion illustrated in FIG. 39 may be included in the payload.
[0348] A negotiation of the associated frequency informa-
tion and the concurrent information of the device may be
performed as a series of processes of the Device Discovery
or the Service Discovery. Further, the negotiation of the
associated frequency information and the concurrent infor-
mation of the device may be performed again when it is
necessary to change the frequency channel during transmis-
sion. Further, when the negotiation starts, any one of (C1) to
(C4) that can be interchanged is negotiated between the
information processing device 710 (the source device) and
the information processing device 730 (the sink device), and
a method of interchanging information may be selected.
[0349] In the above-described processes, the example in
which the information processing device 710 (the source
device) receives the Probe Response, then establishes the
TCP connection or the RTSP connection of the P2P con-
nection link, and then interchanges (C1) to (C4) has been
described. However, the Probe Request and the Probe
Response including the WFD IE may be interchanged using
the TCP connection or the RTSP connection in which the
information processing device 710 (the source device) and
the information processing device 730 (the sink device) are
connected via the access point 701 before the P2P connec-
tion link is established. In this example, the process is
initiated by the information processing device 710 (the
source device), but the process may be initiated by the
information processing device 730 (the sink device).
[0350] Further, regardless of the above-described pro-
cesses, the frequency for establishing the P2P connection
may be described in the Probe Request, and the frequency
Channel for transmitting the Probe Response from the
information processing device 730 (the sink device) may not
be the frequency channel used by the Probe Request. The
reception may be performed through the P2P connection.
[0351] In the embodiment of the present technology, the
example in which the device discovery is performed imme-
diately after the application is activated has been described,
but the present technology is not limited to this example. For
example, at least one of the source device and the sink
device may have an NFC tag function or a reader function.
In this case, the control method of the Device Discovery or
the Service Discovery may start at a timing at which any one
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device using the NFC is touched through the NFC. Further,
it may be determined whether or not a connection to the
access point starts at a timing at which it is touched through
the NFC. Furthermore, a criterion for selecting (C1) to (C4)
described above may be performed between the information
processing device 710 (the source device) and the informa-
tion processing device 730 (the sink device) through the
NFC. For example, an NFC touch timing may be used for
switching of the following (D1) and (D2):

[0352] (D1) at a touch timing, an access point is discon-
nected, and direct connection is established; and

[0353] (D2) connection is established by TDLS at a touch
timing.
[0354] A plurality of sink devices corresponding to the

activated application may also be discovered through the
device discovery process. In this case, a selection screen for
selecting a desired sink device from a plurality of discovered
sink devices may be displayed on the display unit of the
source device, and the desired sink device may be selected
on the selection screen by the manipulation of the user. A
device closest to the source device among a plurality of
discovered sink devices may be automatically selected and
connected. When the closest device is automatically
selected, for example, the position information acquired by
the respective devices may be used.

[0355] As described above, the information processing
device 710 activates an application, and selects the sink
device (631). FIGS. 25 and 26 illustrate an example in which
the information processing device 730 is selected.

[0356] When the sink device (the information processing
device 730) is selected as described above (631), the control
unit (corresponding to the control unit 240 illustrated in FI1G.
2) of the information processing device 710 transmits the
connection request to the sink device (the information
processing device 730) via the access point 701 (632 to 635).
The connection request includes, for example, identification
information (for example, the terminal identification infor-
mation 391 illustrated in FIG. 4) identifying the information
processing device 710 and identification information (appli-
cation information) identifying an application to be acti-
vated.

[0357] Upon receiving the connection request from the
information processing device 710 (635), the control unit
(corresponding to the control unit 370 illustrated in FIG. 3)
of the information processing device 730 performs a group
authentication process (636). In the group authentication
process, it is determined whether or not the information
processing device 710 participates in the group operated by
the application activated by the information processing
device 710 (636). In other words, the control unit of the
information processing device 730 performs the group
authentication process for determining whether or not a
connection for operating the application activated by the
information processing device 710 is permitted to the infor-
mation processing device 710 (636).

[0358] Forexample, in the group authentication process, it
is determined whether or not the manipulation of the user for
giving the permission to the information processing device
710 has been performed in any one of the source device, the
sink device, and the control device 740 that belong to the
same group and are already in the connection state. Then, a
determination for permitting the information processing
device 710 to participate in the group can be performed
under the condition that the manipulation of the user for
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giving the permission to the information processing device
710 have been performed in any one of the devices (the
source device, the sink device, and the control device 740).

[0359] Forexample, a display screen (for example, popup)
for performing the manipulation of the user for giving the
permission to the information processing device 710 is
displayed on the display unit of at least one of the devices
(the source device, the sink device, and the control device
740). Then, when the manipulation of the user for giving the
permission to the information processing device 710 is
performed on display screen, the control unit of the infor-
mation processing device 730 determines to permit the
information processing device 710 to participate in the
group (636).

[0360] The group authentication process may be per-
formed, for example, based on the presence or absence of
registration in the control device 740. For example, the
control unit of the information processing device 730 deter-
mines to permit the information processing device whose
terminal identification information is stored in the terminal
identification information 751 (illustrated in FIG. 20) of the
group management information retention unit 750 to par-
ticipate in the group (636). However, in this case, only when
it is within the period of time of the available group
participation time 756 (illustrated in FIG. 20) of the group
management information retention unit 750, does the control
unit of the information processing device 730 determine to
give permission for participation in the group (636).
[0361] When the information processing device 710 is
determined to be permitted to participate in the group in the
group authentication process (636), the control unit of the
information processing device 730 transmits connection
permission information to the information processing device
710 via the access point 701 (637 to 640). Here, the
connection permission information is information indicating
that the information processing device 710 is permitted to
participate in the group operated by the application activated
by the information processing device 710.

[0362] Further, when the information processing device
710 is determined not to be permitted to participate in the
group in the group authentication process (authentication is
not permitted) (636), the control unit of the information
processing device 730 transmits connection non-permission
information to the information processing device 710 via the
access point 701. Here, the connection non-permission
information is information indicating that the information
processing device 710 is not permitted to participate in the
group operated by the application activated by the informa-
tion processing device 710. When the information process-
ing device 710 receives the connection non-permission
information, the operation of the data transmission process
ends.

[0363] Upon receiving the connection permission infor-
mation from the information processing device 730 (640),
the control unit of the information processing device 710
transmits the capability information related to the informa-
tion processing device 710 to the information processing
device 730 via the access point 701 (641 to 644). The
capability information is capability information for perform-
ing Wi-Fi CERTIFIED Miracast communication with the
information processing device 730. The capability informa-
tion includes information for performing direct P2P connec-
tion with the information processing device 730.
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[0364] Upon receiving the capability information from the
information processing device 710 (644), the control unit of
the information processing device 730 transmits setting
request information to the information processing device
710 via the access point 701 (645 to 648). The setting
request information is information for requesting a setting
for performing the image transmission according to the
Wi-Fi CERTIFIED Miracast standard.

[0365] Here, the information processing device 730 per-
forms band control and display screen control for the source
devices connected with the information processing device
730. For this reason, it is necessary to request a newly
connected information processing device 710 to transmit a
setting of a parameter in which group sharing is considered
based on a relation with other source devices. In this regard,
after the information processing device 710 is permitted to
participate in the group, the information processing device
730 transmits the setting request information related to the
information processing device 710 based on each piece of
information related to each of the source devices connected
with the information processing device 730 (645 to 648).
[0366] Further, as described above, in the information
processing device 710, the standby mode is initially set
based on an instruction given from the information process-
ing device 730. In other words, when the setting request
information is received from the information processing
device 730 (648), in the information processing device 710,
the standby mode is set as an initial state.

[0367] Further, based on an instruction given from the
information processing device 730, in the information pro-
cessing device 710, the communication mode is sequentially
switched, for example, in the order of the standby mode-
—the image transmission mode (the peripheral channel)
—the image transmission mode (the middle channel)—the
standby mode.

[0368] Here, the communication mode of the information
processing device 710 is assumed to be switched according
to the switching method of any one of (B1) to (B3) described
above. Here, an example in which the communication mode
of the information processing device 710 is switched from
the standby mode to the image transmission mode (the
peripheral channel) is described.

[0369] When the image transmission mode is set as
described above (649), the control unit of the information
processing device 710 disconnects access to the information
processing device 730 via the access point 701 (650 and
651).

[0370] Then, the control unit of the information process-
ing device 710 performs the P2P connection process for
performing direct connection with the information process-
ing device 730 (652 and 653). After the P2P connection
process is completed (652 and 653), the control unit of the
information processing device 710 transmits the connection
request to the information processing device 730 based on
the setting request information received from the informa-
tion processing device 730 (654 and 655). In other words,
the control unit of the information processing device 710
transmits the connection request to the information process-
ing device 730 based on the setting request information
received from the information processing, device 730 (654
and 655). The connection request is a connection request
related to a connection setting of up to a layer 3.

[0371] Upon receiving the connection request (655), the
control unit of the information processing device 730 trans-
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mits confirmation information indicating permission for
reception of an image corresponding to the connection
request to the information processing device 710 (656 and
657). Upon receiving the confirmation information (657),
the control unit of the information processing device 710
starts the direct P2P connection with the information pro-
cessing device 730 (658 and 659).

[0372] In other words, the control unit of the information
processing device 710 performs a negotiation of an image
parameter and an audio parameter with the information
processing device 730 based on the connection request
corresponding to the received confirmation information, and
transmits the image data (658 and 659).

[0373] Here, the communication mode of the information
processing device 710 is assumed to be switched according
to the switching method of any one of (B1) to (B3) described
above. Here, an example in which the communication mode
of the information processing device 710 is switched from
the image transmission mode (the middle channel) to the
Standby mode is described.

[0374] When the standby mode is set as described above
(660), the control unit of the information processing device
710 disconnects the direct connection with the information
processing device 730 (661 and 662).

[0375] Then, the control unit of the information process-
ing device 710 performs the connection process for per-
forming the connection with the information processing
device 730 via the access point 701 (663, 664).

[0376] Further, when switching between the direct con-
nection and the connection via the access point 701 is
performed, the connection period of time may be detected in
advance, and the image lastly displayed on the display
device 731 may be retained in the sink device (the infor-
mation processing device 730) without change. Then, the
sink device (the information processing device 730) per-
forms the connection switching during a process of changing
a display position in the display device 731. In other words,
the sink device performs an interpolation process so that the
disconnection is not recognized by the user. Thus, the
switching can be performed while preventing the user from
feeling a switching period of time that physically occurs.

[Operation Example of Information Processing Device
(Source Device)]|

[0377] FIG. 27 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the second embodiment of the present technology. FIG.
27 illustrates an example in which the source device (the
information processing device 710) is directly connected to
the access point and then starts each process as default. In
other words, the information processing device 710 activates
an application that is installed in advance, and transmits the
connection request to the sink device via a specific access
point (the access point 701). Further, FIG. 27 illustrates an
example in which the source device (the information pro-
cessing device 710) is connected to the information process-
ing device 730 serving as the sink device and connected to
the access point 701 serving as a specific access point.

[0378] First, the information processing device 710 acti-
vates air application for performing communication with the
sink device (the information processing device 730) (step
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S1031). After the activation, the sink device (the information
processing device 730) serving as a connection target is
selected (step S1031).

[0379] Then, the control unit of the information process-
ing device 710 transmits the connection request to the
information processing device 730 via the access point 701
(AP) (step S1032). Then, the control unit of the information
processing, device 710 determines whether or not the con-
nection permission information has been received from the
information processing device 730 via the access point 701
(step S1033). When the connection permission information
has not been received from the information processing
device 730 (step S1033), the operation of the data transmis-
sion process ends. In this case, the operation of the data
transmission process may end when the connection permis-
sion information has not been received within a predeter-
mined period of time.

[0380] When the connection permission information has
been received from the information processing device 730
(step S1033), the control unit of the information processing
device 710 transmits the capability information of the infor-
mation processing device 710 to the information processing
device 730 via the access point 701 (step S1034).

[0381] Then, the control unit of the information process-
ing device 710 determines whether or not the setting request
information has been received from the information pro-
cessing device 730 via the access point 701 (step S1035).
Step S1035 is an example of a second process set forth in the
claims. When the setting request information has not been
received (step S1035), it is continuously monitored.

[0382] When the setting request information has been
received (step S1035), in the information processing device
710, the standby mode is set as the initial state. Then, the
control unit of the information processing device 710 deter-
mines whether or not the standby mode has been set (step
S1036). Then, when the standby mode has been set in the
information processing device 710 (step S1036), it is con-
tinuously monitored.

[0383] When the standby mode has not been set (when the
image transmission mode has been set) (step S1036), the
control unit of the information processing device 710 deter-
mines whether or not the information processing device 710
has left the group (step S1037). Here, when the information
processing device 710 has left the group, for example, when
the information processing device 710 has moved to a place
that neither the radio waves of the access point nor the sink
device reaches, a manipulation of the user for leaving the
group may be performed. This manipulation of the user may
be, for example, a manipulation of pressing a leaving button
(for example, a manipulation of pressing the manipulation
member or a manipulation of pressing the touch panel). The
manipulation of the user is assumed to be performed in any
one of the information processing device 710, another
source device, the sink device, and the control device 740.
[0384] Then, when the information processing device 710
has left the group (step S1037), the operation of the data
transmission process ends. When the information processing
device 710 has not left the group (step S1037), the control
unit of the information processing device 710 disconnects
the connection with the information processing device 730
via the access point 701 (step S1038).

[0385] Then, the control unit of the information process-
ing device 710 performs the P2P connection process for
performing the direct connection with the information pro-
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cessing device 730 (step S1039). After the P2P connection
process is completed (step S1039), the control unit of the
information processing device 710 transmits the connection
request to the information processing device 730 based on
the setting request information received from the informa-
tion processing device 730 (step S1040). Step S1040 is an
example of a third process set forth in the claims.

[0386] Then, the control unit of the information process-
ing device 710 determines whether or not the confirmation
information indicating permission for reception of an image
corresponding to the connection request has been transmit-
ted from the information processing device 730 (step
S1041). When the confirmation information has not been
transmitted from the information processing device 730
(step S1041), it is continuously monitored.

[0387] When the confirmation information has been trans-
mitted from the information processing device 730 (step
S1041), the control unit of the information processing
device 710 starts the direct P2P connection with the infor-
mation processing device 730 (step S1042). Then, the con-
trol unit of the information processing device 710 performs
the negotiation of the image parameter and the audio param-
eter with the information processing device 730 based on the
connection request corresponding to the received confirma-
tion information, and transmits the image data (step S1043).
Step S1043 is an example of a first process set forth in the
claims.

[0388] Then, the control unit of the information process-
ing device 710 determines whether or not the image trans-
mission mode has been set (step S1011). Then, when the
image transmission mode has been set in the information
processing device 710 (step S1011), the process returns to
step S1043.

[0389] When the image transmission mode has not been
set (when the standby mode has been set) (step S1044), the
control unit of the information processing device 710 deter-
mines whether or not the fine has been disconnected (step
S1045). For example, when the information processing
device 710 has left the group, the line with the access point
701 or the information processing device 730 is discon-
nected. Then, when the line has been disconnected (step
S1045), the operation of the data transmission process ends.
[0390] When the line is not disconnected (step S1045), the
control unit of the information processing device 710 dis-
connects the direct connection with the information process-
ing device 730 (step S1046). Then, the control unit of the
information processing device 710 starts the connection with
the access point 701 (step S1047).

[0391] As described above, the information processing
device 710 performs real-time image transmission with the
information processing device 730 according to the Wi-Fi
CERTIFIED Miracast specification. The control unit of the
information processing device 710 performs control such
that setting request information for causing the information
processing device 710 to perform a setting related to the
real-time image transmission is received from the informa-
tion processing device 730 via the access point 701. Further,
the control unit of the information processing device 710
performs control such that a setting request for performing
a setting based on the setting request information is trans-
mitted to the information processing device 730 through the
direct communication with the information processing
device 730. The setting request information is generated
based on the capability information (related to the informa-
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tion processing device 710) interchanged between the infor-
mation processing device 710 and the information process-
ing device 730 via the access point 701.

[0392] Further, when the connection state is switched, the
control unit of the information processing device 710 can
perform control such that the connection process is per-
formed using at least one of port information and IP infor-
mation related to a connection before the switching. The
switching of the connection state is switching from the
connection state with the information processing device 730
via the access point 701 to the connection state with the
information processing device 730 by the direct communi-
cation or inverse switching.

[0393] In the image transmission mode (the peripheral
channel), the control unit of the information processing
device 710 performs control such that an image to be
displayed on the peripheral channel region 734 in the display
device 731 is transmitted through the wireless transmission
path of the low frequency band. In the image transmission
mode (the peripheral channel), the control unit of the infor-
mation processing device 710 performs control such that an
image to be displayed on the middle channel region 733 in
the display device 731 is transmitted through the wireless
transmission path of the high frequency band.

[0394] The control unit of the information processing
device 710 performs control such that the setting request is
transmitted to the information processing device 730
through the direct communication based on the manipulation
of the user in any one of the devices. Alternatively, the
control unit of the information processing device 710 per-
forms control such that the setting request is transmitted to
the information processing device 730 through the direct
communication in a predetermined order (for example, the
order of images displayed on the peripheral channel region
734 side by side).

[0395] The control unit of the information processing
device 730 performs control such that the setting request
information for causing the information processing device
710 to perform the setting related to the real-time image
transmission is transmitted to the information processing
device 710 via the access point 701. Further, the control unit
of the information processing device 730 performs control
such that the setting request for performing a setting based
on the setting request information is received from the
information processing device 710 through the direct com-
munication with the information processing device 710.
[0396] When switching between the access point and the
direct connection is performed as described above, the
switching period of time can be reduced. For example, in an
environment in which the band control is performed on a
plurality of source devices, an Infrastructure environment,
and a WiFi Direct (or the Wi-Fi CERTIFIED Miracast)
environment, the switching period of time can be reduced.
Thus, the seamless connection switching can be provided.
[0397] In a multi-source environment, it is possible to set
a connection order and share image information of a high-
quality image while causing a plurality of source devices to
participate in the group. For example, it is possible to notify
the sink device (or the control device) of the source device
that participates in an Infrastructure environment. In the
WiFi Direct (or Wi-Fi CERTIFIED Miracast) environment,
it is possible to perform the image transmission through the
direct communication through a frequency channel different
from that in the Infrastructure environment. Thus, even
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when a plurality of source devices are connected to a single
display device (sink device), stable image communication
can be performed. Further, even when hardly any of the
source devices are switched to the image transmission mode
due to wireless band restrictions, all connections can be
stably established.

[0398] As the number of connected devices in the group
increases, the overhead of connection control increases,
band usage efficiency gets worse, and thus it is difficult to
perform image transmission stably. On the other hand, in the
embodiment of the present technology, it is possible to
provide the communication system capable of performing
stable image transmission even in the environment in which
the number of connected devices is large. In other words, in
the embodiment of the present technology it is possible to
perform appropriate control when communication is per-
formed between a plurality of information processing
devices.

[Example in which Connection with Public Line Other than
Initially Connected Access Point can be Established]
[0399] In the above example, when the source device is
connected to the sink device, the connection with the sink
device via the access point or the direct connection with the
sink device is performed. Here, the user using the source
device may move when the source device is a portable
information processing device (for example, a smartphone
or a tablet terminal). In this case, for example, the user using
the source device may also move to a place in which it is
difficult to establish the connection with the access point. In
this case, the user may desire to continuously perform the
connection with the sink device. In this regard, an example
in which the user using the source device moves to a place
in which it is difficult to establish the connection with the
access point will be described below.

[Usage Example of Source Device]

[0400] FIG. 28 is a diagram illustrating a usage example
of the information processing device 710 according to the
second embodiment of the present technology.

[0401] FIG. 28 schematically illustrates an example in
which the student 1 using the information processing device
710 in the classroom 30 illustrated in FIG. 18 moves to the
outside of the classroom 30 as indicated by an arrow 40. For
example, the student 1 may move from the classroom 30 in
which a presentation has been given to a laboratory or a
place outside a university. Further, for example, in the case
of an office, a salesman may go out of a conference room in
which a presentation has been given.

[0402] InFIG. 28, arange (aradio wave arrival range from
the access point 701) in which direct communication with
the access point 701 can be performed using wireless
communication is indicated as a radio wave arrival range
705. A range (a radio wave arrival range from a base station
762) in which direct communication with the base station
762 can be performed using wireless communication is
indicated as a radio wave arrival range 763.

[0403] The public network 761 is a public line network
such as a telephone network or the Internet. The network 702
and the base station 762 are connected via, for example, the
public network 761.

[0404] The base station 762 is a base station operated by
a communication service provider, and connects the infor-
mation processing device with the public network 761 using
wireless communication and provides various kinds of wire-
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less services. The wireless service is, for example, a hotspot
service of IEEE 802.11 or a line service that conforms to
IEEE 802.15, IEEE 802.16, 3GPP specifications (for
example, W-CDMA, GSM, WiMAX, WiMAX2, LTE, and
LTE-A).

[Operation Example of Information Processing Device
(Source Device)]|

[0405] FIGS. 29 and 30 are flowcharts illustrating an
example of a processing procedure of the data transmission
process performed by the information processing device 710
according to the second embodiment of the present technol-
ogy. FIGS. 29 and 30 illustrate an example in which, as a
default, after the source device (the information processing
device 710) is directly connected to the access point, the
source device (the information processing device 710) starts
each process and can also be connected to a public line other
than the access point. The example illustrated in FIGS. 29
and 30 is a modified example of FIG. 27, and a description
of parts that are common to FIG. 27 is partially omitted.

[0406] First, an application is activated (step S1051), and
the connection request is transmitted to the information
processing device 730 via the :access point 701 (AP) (step
1052). Then, the control unit of the information processing
device 710 determines whether or not the connection per-
mission information has been received from the information
processing device 730 via the access point 701 (step S1053).
When the connection permission information has not been
received from the information processing device 730 (step
S1033), the operation of the data transmission process ends.
Steps S1051 to S1053 correspond to steps S1031 to S1033
illustrated in FIG. 27.

[0407] When the connection permission information has
been received from the information processing device 730
(step S1053), the control unit of the information processing
device 710 determines whether or not information (outdoor
use information) for giving permission for outdoor use is
included in the connection permission information (step
S1054). The outdoor use information is permission infor-
mation indicating whether or not the connection with the
information processing device 730 via the access point other
than the access point 701 or the base station is permitted and
stored in the outdoor use 755 (illustrated in FIG. 20) of the
group management information retention unit 750. Further,
when the information processing device 730 transmits the
connection permission information in response to the con-
nection request received via the access point 701 (AP), the
information processing device 730 acquires the outdoor use
information (permission or non-permission) from the con-
trol device 740, includes the acquired outdoor use informa-
tion (permission or non-permission) in the connection per-
mission information, and transmits the resulting connection
permission information. Further, although “permission™ is
stored in the outdoor use 755, when it is a time zone other
than a time zone stored in the available group participation
time 756 (illustrated in FIG. 20), the information processing
device 730 includes the outdoor use information of the
non-permission in the connection permission information
and transmits the resulting connection permission informa-
tion. In other words, the control device 740 can perform
scheduling (schedule management), manage scheduled par-
ticipation times, and permit the outdoor use only in the time
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zone. The outdoor use information may be included in the
capability information and transmitted from the sink device
to the source device.

[0408] Further, when the outdoor use information of the
permission is included in the connection permission infor-
mation and transmitted, the information processing device
730 includes setting information for using the public net-
work in a place that the radio waves of the access point 701
do not reach in the connection permission information.
[0409] In this example, the permission or the non-permis-
sion for the outdoor use is set in advance, but the permission
or the non-permission may be set in each device each time
there is the connection request from the source device. For
example, the manipulation for setting the permission or the
non-permission can be performed using at least one of the
other source devices (for example, the information process-
ing devices 703, 704, and 720), the sink device (the infor-
mation processing device 730), and the control device 740.
[0410] For example, the information processing device
730 can cause a display screen for selecting the permission
or the non-permission to be displayed on the input and
output unit 743 of the control device 740 and receive a
selection manipulation of the permission or the non-permis-
sion performed on the display screen.

[0411] Further, for example, the information processing
device 730 can cause the display screen for selecting the
permission or the non-permission to be displayed on the
display unit 732 of the display device 731 and receive the
selection manipulation of the permission or the non-permis-
sion using the display screen. For example, the selection
manipulation of the permission or the non-permission can be
received through a manipulation input using the manipula-
tion member or a manipulation input based on a gesture.
[0412] Further, for example, the information processing
device 730 causes the display screen (for example, pop-up)
for selecting the permission or the non-permission to be
displayed on a display unit 721 of another source device (for
example, the information processing device 720). Then, the
information processing device 730 can receive the selection
manipulation of the permission or the non-permission per-
formed on the display screen.

[0413] As described above, the permission or the non-
permission can be set each time there is the connection
request from the source device. Thus, for example, even
when confidentiality or a degree of importance is different,
the permission or the non-permission can be appropriately
set.

[0414] In this example, the sink device functions as the
group authentication server, and performs management of
determining whether or not the sink device gives permission
for the outdoor use. However, a management device (for
example, a management server) that manages the permission
and the non-permission of the outdoor use in association
with the source device may be newly installed, and the
management of determining whether or not permission for
the outdoor use is given may be performed through the
management device.

[0415] When the outdoor use information for giving the
permission for the outdoor use is included in the connection
permission information (step S1054), the control unit of the
information processing device 710 causes information indi-
cating that the outdoor use is permitted to be displayed on
the display unit 711 (step S1055). For example, information
indicating that the use within the same floor (the range that
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the radio waves of the access point 701 reach) and the
outdoor use are permitted can be displayed in a pop-up
manner, and the user can be notified of it.

[0416] Then, the control unit of the information process-
ing device 710 transmits the capability information related
to the information processing device 710 and public network
service information to the information processing device
730 via the access point 701 (step S1056). Here, the public
network service information is information that enables the
information processing device 710 to use a public network
service, and includes, for example, a connection destination
telephone number (a telephone number of the information
processing device 710), an authentication password, or the
like.

[0417] Then, the control unit of the information process-
ing device 710 performs a communication process (step
S1057). In the communication process, the process (steps
S1035 to S1047) illustrated in FIG. 27 is performed.
[0418] Then, the control unit of the information process-
ing device 710 determines whether or not the user has
moved to the outside of the radio wave transfer range of the
access point 701 (step S1058). Then, when the user has not
moved to the outside of the radio wave transfer range of the
access point 701 (step S1058), the process returns to step
S1057.

[0419] When the user has moved to the outside of the radio
wave transfer range of the access point 701 (step S1058), the
control unit of the information processing device 710 con-
firms whether or not the user desires the outdoor use
continuously (step S1059). For example, the user may
perform an operation (for example, a communication end
manipulation) of disconnecting the connection with the sink
device. Thus, it is confirmed whether or not the user desires
the outdoor use continuously.

[0420] For example, the control unit of the information
processing device 710 causes a pop-up screen including
information indicating that the user has moved to the outside
of the radio wave transfer range of the access point 701 and
a selection button for selecting whether or not the user
desires the outdoor use continuously to be displayed on the
display unit 711. Then, the control unit of the information
processing device 710 determines whether or not the selec-
tion button for selecting the continuous outdoor use has been
pressed on the pop-up screen (step S1059). In other words,
the control unit of the information processing device 710
determines whether or not the continuous use in a place after
movement has been selected (step S1059). When the con-
tinuous use in the place after the movement has not been
selected (step S1059), the operation of the data transmission
process ends.

[0421] As described above, when the outdoor use infor-
mation (permission information) for giving the permission
for the outdoor use has been received, the control unit of the
information processing device 710 performs control such
that the interchange with the information processing device
730 via the access point other than the access point 701 or
the base station is performed. In this case, the control unit of
the information processing device 710 can perform control
such that at least one of image data and audio data is
received from the information processing device 730 via the
access point other than the access point 701 or the base
station and output.

[0422] In this example, the confirmation of the continuous
outdoor use is performed each time the movement to the
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outside of the radio wave transfer range of the access point
701 is detected, but the presence or absence of the continu-
ous outdoor use may be set in advance. By setting the
presence or absence of the continuous outdoor use in
advance as described above, switching between the use
within the same floor and the outdoor use can be automati-
cally performed seamlessly.

[0423] When the continuous use in the place after the
movement is selected (step S1059), the information process-
ing device 730 performs the connection process via the base
station installed in the place after the movement (step
S1060). For example, the control unit of the information
processing device 730 determines whether or not the infor-
mation processing device 710 has moved to the outside of
the radio wave transfer range of the access point 701. Then,
when the information processing device 710 has moved to
the outside of the radio wave transfer range of the access
point 701, the control unit of the information processing
device 730 performs the connection process for establishing
the connection with the information processing device 710
via the base station installed in the place after the movement.
For example, when the telephone number is included in the
public line service information received from the informa-
tion processing device 710, the control unit of the informa-
tion processing device 730 originates a call to the informa-
tion processing device 710 via the public network based on
the telephone number. Then, the control unit of the infor-
mation processing device 710 performs the connection pro-
cess with the information processing device 730 via the
public network.

[0424] Here, when the user has moved to the outside of the
radio wave transfer range of the access point 701, the user
owning the information processing device 710 may not view
the display unit 732 of the display device 731 and audio
output from the display device 731 may be hardly audible.
In this regard, the information processing device 730 per-
forms an interchange for confirming whether or not the
information processing device 710 can receive an image and
audio at a point in time at which the connection with the
information processing device 710 is established via the
public network. Then, the information processing device
730 determines whether the information processing device
710 can receive both or either of the image and the audio.

[0425] Based on the determination result, the information
processing device 730 performs the data communication
(the image data and the audio data) with the information
processing device 710. In other words, the control unit of the
information processing device 710 performs the data com-
munication (the image data and the audio data) with the
information processing device 730 via the public network.
In the data communication, a two-way interchange is per-
formed between the information processing device 710 and
the information processing device 730.

[0426] For example, the control unit of the information
processing device 730 transmits at least one of the display
screen displayed on the display unit 732 of the display
device 731 and the audio output from the display device 731.
In the case of outdoor places, it may be difficult to view the
display screen displayed on the display unit 711 of the
information processing device 710. In this case, only the
audio may be transmitted. Data to be transmitted can be
configured to be modified by the user of the information
processing device 710.
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[0427] Further, when the two-way data interchange is
performed between the information processing device 710
and the information processing device 730, the information
processing device 730 may confirm a transmission path (for
example, a band or a communication state) to the informa-
tion processing device 710 via the public network. Then, the
information processing device 730 may switch data to be
transmitted based on the confirmation result. For example,
when a large-capacity transmission path is secured, the
information processing device 730 transmits both of the
image data and the audio data. Further, for example, when
the large-capacity transmission path is not secured, the
information processing device 730 reduces an amount of
image data by transcoding or transmits only the audio data.
[0428] Then, the control unit of the information process-
ing device 710 determines whether or not the connection
with the information processing device 730 via the public
network is continuously used (step S1062). For example, the
control unit of the information processing device 710 causes
a display screen for selecting whether or not the connection
with the information processing device 730 via the public
network is continuously used to be displayed (consistently
or regularly) on the display unit 711. Then, based on the
selection manipulation in the display screen, the control unit
of the information processing device 710 can determine
whether or not the connection with the information process-
ing device 730 via the public network is continuously used.
[0429] When the connection with the information process-
ing device 730 via the public network is continuously used
(step S1062), the process returns to step S1061. When the
connection with the information processing device 730 via
the public network is not continuously used (step S1062),
the control unit of the information processing device 710
disconnects the connection with the information processing
device 730 via the public network (step S1063).

[0430] When the outdoor use information indicating that
the outdoor use is not permitted is included in the connection
permission information (step S1054), the control unit of the
information processing device 710 causes information indi-
cating that the outdoor use is not permitted to be displayed
on the display unit 711 (step S1064).

[0431] Then, the control unit of the information process-
ing device 710 transmits the capability information related
to the information processing device 710 to the information
processing device 730 via the access point 701 (step S1065).
[0432] Then, the control unit of the information process-
ing device 710 performs the communication process (step
S1066). In the communication process, the process (steps
S1035 to S1047) illustrated in FIG. 27 is performed.
[0433] Then, the control unit of the information process-
ing device 710 determines whether or not the user has
moved to the outside of the radio wave transfer range of the
access point 701 (step S1067). Then, when the user has not
moved to the outside of the radio wave transfer range of the
access point 701 (step S1067), the process returns to step
S1066. When the user has moved to the outside of the radio
wave transfer range of the access point 701 (step S1067), the
process proceeds to step S1063.

[0434] As described above, when the sink device and a
plurality of source devices share information, the informa-
tion can be interchanged regardless of the position of the
source device. For example, even when the student 1 owning
the information processing device 710 has moved to the
outside of the radio wave arrival range 705 of the access
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point 701, the information processing device 710 can be
connected to the information processing device 730 via the
base station. For example, the student 1 may move from the
classroom 30 in which a presentation has been given to a
laboratory or a place outside a university. Further, for
example, when the communication system 700 is installed in
an office, a salesman may go out of a conference room in
which a presentation has been given. In this case, the
salesman can listen to details of a conference outside (for
example, in a train).

[0435] In the second embodiment of the present technol-
ogy, the example in which the group authentication between
the source device and the sink device starts when the source
device is connected to the access point or the base station has
been described. However, a device having an NFC reader/
writer function may start the group authentication between
the source device and the sink device in collaboration with
the sink device or another device. Another such device is, for
example, a device that conforms to the Wi-Fi CERTIFIED
Miracast specification. An example in which the group
authentication between the source device and the sink device
starts using the NFC reader/writer function will be described
in a third embodiment of the present technology.

3. THIRD EMBODIMENT

[0436] In the second embodiment of the present technol-
ogy, the example in which the group authentication between
the source device and the sink device starts when the source
device is connected to the access point or the base station
initially has been described.

[0437] In the third embodiment of the present technology,
an example in which the group authentication between the
source device and the sink device starts using the near field
communication will be described. For example, the group
authentication can start using a Wi-Fi Direct over NFC
protocol or a Wi-Fi direct using NFC protocol. For example,
the group authentication can be initiated by the source
device having the NFC function touching the sink device
having the NFC function directly.

[0438] The Wi-Fi Direct over NFC protocol is a protocol
for connecting the source device and the sink device by
touching between the source device and the sink device. The
protocol is, for example, a protocol for interchanging infor-
mation for connecting Wi-Fi Direct by causing the source
device with the NFC tag to touch (or approach) the sink
device equipped with the NFC reader/writer function.

[0439] As described above, the group authentication can
be initiated by the operation of the user of causing the source
device to touch the sink device directly. Thus, when the user
intends to participate in the group, the user can actively
perform an operation for participating in the group. Further,
switching to the connection with the access point can be
performed after the direct connection between the source
device and the sink device. Accordingly, it is possible to
provide a user-friendly interface.

[0440] In the second embodiment of the present technol-
ogy, the example in which, when a plurality of sink devices
are discovered through the device discovery, the selection
screen for selecting a desired sink device is displayed, and
the user selects the desired sink device on the selection
screen has been described. On the other hand, in the third
embodiment of the present technology, it is possible for the
user to cause the source device to be connected to a desired
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sink device by performing the operation of causing the
source device to touch the desired sink device.

[0441] The group authentication may be initiated by caus-
ing the source device to touch another device instead of
touching the sink device directly. For example, in the
example illustrated in FIG. 18, the group authentication may
be initiated by causing the source device to touch the
reader/writer device 37 installed near the entrance 36 of the
classroom 30. In this case, the reader/writer device 37
transmits information (for example, terminal identification
information or a personal identification number (PIN) code)
related to the touched source device to the sink device. For
the PIN code, a unique ID that is independently generated is
preferably used.

[0442] Further, for example, a remote controller for
manipulating the sink device (for example, the information
processing device 730) or the display device (for example,
the display device 731) may be used as the sink device. For
example, the group authentication may be initiated by caus-
ing the source device to touch the remote controller
equipped with the NFC reader/writer function. In this case,
the remote controller transmits information (for example,
the terminal identification information or the PIN code)
related to the touched source device to the sink device.

[Operation Example of Information Processing Device
(Source Device)]|

[0443] FIG. 31 is a flowchart illustrating an example of a
processing procedure of the data transmission process per-
formed by the information processing device 710 according
to the third embodiment of the present technology. FIG. 31
illustrates an example in which the group authentication is
initiated by causing the information processing device 710
to touch the information processing device 730 directly. The
example illustrated in FIG. 31 is a modified example of FIG.
27, and a description of parts that are common to FIG. 27 is
partially omitted.

[0444] In FIG. 31, the information processing device 710
is assumed to have an NFC tag function, and the information
processing device 730 is assumed to have an NFC read/
writer function. However, the NFC tag function and the NFC
reader/writer function may be implemented in either of the
source device and the sink device. The information process-
ing device 730 functions as a DHCP server.

[0445] First, the control unit of the information processing
device 710 determines whether or not the information pro-
cessing device 710 touches the information processing
device 730 (step S1071). When the information processing
device 710 does not touch the information processing device
730 (step S1071), it is continuously monitored.

[0446] When the information processing device 710
touches the information processing device 730 (step S1071),
the control unit of the information processing device 710
starts the direct connection with the information processing
device 730 (step S1072). In other words, the information
processing device 710 functions as a P2P client, and the
information processing device 730 functions as a P2P GO.
Then, the control unit of the information processing device
710 receives a wireless parameter from the information
processing device 730, and performs the connection process
based on the received wireless parameter (step S1073).
[0447] Then, the control unit of the information process-
ing device 710 acquires an IP address from the information
processing device 730 (DHCP server) (step S1074).
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[0448] Then, the control unit of the information process-
ing device 710 determines whether or not the connection
permission information has been received from the infor-
mation processing device 730 (step S1075). When the
connection permission information has not been received
from the information processing device 730 (step S1075),
the operation of the data transmission process ends.

[0449] When the connection permission information has
been received from the information processing device 730
(step S1075), the control unit of the information processing
device 710 transmits the capability information related to the
information processing device 710 to the information pro-
cessing device 730 (step S1076).

[0450] Then, the control unit of the information process-
ing device 710 determines whether or not the setting request
information has been received from the information pro-
cessing device 730 (step S1077). When the setting request
information has not been received (step S1077), it is con-
tinuously monitored.

[0451] When the setting request information has been
received (step S1077), in the information processing device
710, the image transmission mode is set as the initial state.
Then, the control unit of the information processing device
710 transmits the connection request to the information
processing device 730 based on the setting request informa-
tion received from the information processing device 730
(step S1078).

[0452] Then, the control unit of the information process-
ing device 710 determines whether or not the confirmation
information indicating permission for reception of an image
corresponding to the connection request has been received
from the information processing device 730 (step S1079).
When the confirmation information has not been received
from the information processing device 730 (step S1079), it
is continuously monitored.

[0453] When the confirmation information has been
received from the information processing device 730 (step
S1079), the control unit of the information processing
device 710 starts the direct P2P connection with the infor-
mation processing device 730 (step S1080).

[0454] Then, the control unit of the information process-
ing device 710 performs the negotiation of the image
parameter and the audio parameter with the information
processing device 730 based on the connection request
corresponding to the received confirmation information, and
transmits the image data (step S1081).

[0455] Then, the control unit of the information process-
ing device 710 determines whether or not the image trans-
mission mode has been set (step S1082). Then, when the
image transmission mode has been set in the information
processing device 710 (step S1082), the process returns to
step S1081.

[0456] Then, the control unit of the information process-
ing device 710 determines whether or not the information
processing device 710 has left the group (step S1083). Then,
when the information processing device 710 has left the
group (step S1083), the operation of the data transmission
process ends.

[0457] When the information processing device 710 has
not left the group (step S1083), the control unit of the
information processing device 710 receives AP connection
information from the information processing device 730
(step S1084). The AP connection information is information
for disconnecting the connection between the information
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processing device 710 and the information processing
device 730 and connecting the information processing
device 710 with the access point 701.

[0458] Then, the control unit of the information process-
ing device 710 disconnects the direct connection with the
information processing device 730 (step S1085). Then, the
control unit of the information processing device 710 per-
forms the connection process for establishing the connection
with the information processing device 730 via the access
point 701 (step S1086).

[0459] Then, the control unit of the information process-
ing device 710 determines whether or not the confirmation
information indicating that the connection is permitted has
been received from the information processing device 730
via the access point (step S1087). When the confirmation
information has not been received from the information
processing device 730 (step S1087), it is continuously
monitored.

[0460] When the confirmation information has been
received from the information processing device 730 (step
S1087), the connection with the information processing
device 730 via the access point 701 is established. Then, the
control unit of the information processing device 710 deter-
mines whether or not the standby mode has been set (step
S1088). Then, when the standby mode has been set in the
information processing device 710 (step S1088), it is con-
tinuously monitored.

[0461] When the standby mode has not been set (when the
image transmission mode has been set) (step S1088), the
control unit of the information processing device 710 deter-
mines whether or not the line has been disconnected (step
S1089). Then, when the line has been disconnected (step
S1089), the operation of the data transmission process ends.

[0462] When the line is not disconnected (step S1089), the
control unit of the information processing device 710 dis-
connects the connection with the information processing
device 730 via the access point 701 (step S1090), and the
process returns to step S1078.

[0463] As described above, the control unit of the infor-
mation processing device 710 can perform control such that
the information for performing the direct communication is
interchanged using the near field communication (for
example, NFC).

[0464] For example, it may be determined whether or not
a touch manipulation on the information processing device
730 is valid based on whether or not the touch manipulation
is registered in the control device 740. For example, for the
information processing device whose terminal identification
information is stored in the terminal identification informa-
tion 751 (illustrated in FIG. 20) of the group management
information retention unit 750, the control unit of the
information processing device 730 determines the touch
manipulation to be valid and gives permission for partici-
pation in the group. However, in this case, the control unit
of the information processing device 730 determines to give
permission for participation in the group only when it is
within the period of time of the available group participation
time 756 (illustrated in FIG. 20) of the group management
information retention unit 750. A period of time to partici-
pate in the group after the touch manipulation may be
limited to a predetermined period of time. For example, it is
possible to participate in the group only in a conference time
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zone (for example, within one hour after touching). After a
predetermined period of time elapses after touching, another
session key may be used.

[0465] As described above, it is possible to easily perform
a connection setting, between the source device and the sink
device using the NEC. Thus, for example, the user can
intuitively activate a conference participation trigger and
participate in a conference more simply.

4. FOURTH EMBODIMENT

[0466] In the second and third embodiments of the present
technology, the example in which the source device is
connected to the sink device or the access point through the
manipulation of the user or the operation of the user has been
described.

[0467] Here, the source device may be connected to the
access point or the sink device using the wireless LAN, and
then the connection may be disconnected. In this case, the
connection setting of the wireless LAN may be stored in the
source device even after the connection is disconnected. In
this case, the source device may be automatically connected
to the access point or the sink device even if the user owning
the source device does not perform a setting manipulation
for connection or the like.

[0468] In this regard, in the fourth embodiment of the
present technology an example in which the source devices
are automatically connected to the access point or the sink
device will be described. In an environment in which the
source device is automatically connected to the access point
or the sink device, there may be a plurality of access points
connected to various kinds of sink devices. Thus, by con-
tinuously maintaining the connection of the source device to
the plurality of access points through soft handover, such an
environment is implemented.

[0469] First, an example in which the source device is
automatically connected to the access point will be
described. For example, a case in which it is automatically
connected to a private wireless LAN continuously is
assumed.

[Operation Example of Information Processing Device
(Source Device)]|

[0470] FIG. 32 is a flowchart illustrating an example of a
processing procedure of a data transmission process per-
formed by the information processing device 710 according
to the fourth embodiment of the present technology. The
example illustrated in FIG. 32 is a modified example of FIG.
27, parts that are common to FIG. 27 are denoted by the
same reference numerals, and thus a description thereof is
partially omitted.

[0471] First, the information processing device 710 is
automatically handed over and connected to the access point
installed in the place in which the information processing
device 710 is located (step S1100). For example, the user
owning the information processing device 710 may move to
a specific floor to participate in the group. In this environ-
ment, the information processing device 710 activates an
application (step S1101). After the activation, the control
unit of the information processing device 710 attempts the
device discovery process for a sink device that is desired to
be connected.

[0472] A plurality of sink devices corresponding to the
activated application may be discovered through the device
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discovery process. In this case, the selection screen for
selecting a desired sink device from a plurality of discovered
sink devices may be displayed on the display unit 711 of the
information processing device 710, and the desired sink
device may be selected on the selection screen by the
manipulation of the user (step S1102). A device closest to the
source device among a plurality of discovered sink devices
may be automatically selected and connected (step S1102).
[0473] Next, an example in which the source device is
automatically connected to the sink device and access point
will be described. For example, the connection setting of the
sink device is assumed to be stored in the source device, and
the source device is assumed to move into the radio wave
arrival range of the sink device and be automatically con-
nected to the sink device.

[Operation Example of Information Processing Device
(Source Device)]|

[0474] FIG. 33 is a flowchart illustrating an example of a
processing procedure of the data transmission process per-
formed by the information processing device 710 according
to the fourth embodiment of the present technology. The
example illustrated in FIG. 33 is a modified example of FIG.
27, parts that are common to FIG. 27 are denoted by the
same reference numerals, and thus a description thereof is
partially omitted.

[0475] First, the control unit of the information processing
device 710 determines whether or not the information pro-
cessing device 710 has a concurrent function (a time divi-
sion concurrent function or a simultaneous use concurrent
function) as a wireless LAN function (step S1111). When the
information processing device 710 has the concurrent func-
tion, the information processing device 710 can establish the
time division connection or the simultaneous connection
with both of the access point and the sink device without
performing disconnection switching of the access point and
the sink device.

[0476] When the information processing device 710 has
the concurrent function (step S1111), the control unit of the
information processing device 710 performs a setting, (a
setting up to acquisition of an IP address) up to a layer 3
through the automatic connection (step S1112). Then, the
control unit of the information processing device 710 makes
an attempt to establish the connection with the sink device
via the access point (step S1113). Here, when the connection
with the sink device is established based on both links of the
connection via the access point and the direct P2P connec-
tion, it is desirable that the device discovery process be
performed through only one of the connection via the access
point and the direct P2P connection. For example, a priority
may be given to the connection via the access point, only
link connection may be maintained for the direct P2P
connection, and the image transmission according to the
Wi-Fi CERTIFIED Miracast may be stopped. In this case, in
the image transmission mode, a high-speed operation can be
performed during a next switching period of time without
wasting the frequency band used in the Wi-Fi CERTIFIED
Miracast.

[0477] When the information processing device 710 has
no concurrent function (step S1111), the control unit of the
information processing device 710 confirms the connection
state with the sink device (step S1114). Here, for example,
when the connection with the sink device is the direct P2P
connection, the direct P2P connection is first disconnected
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and switching to the connection via the access point is
performed. Further, when the connection with the sink
device is the connection via the access point, the connection
is maintained. Further, when the information processing
device 710 has no concurrent function, the port information
and the IP information of the connection state are retained in
the information processing device 710 and diverted.
[0478] Then, the control unit of the information process-
ing device 710 performs the device discovery process via the
access point (step S1115). After the device discovery pro-
cess, the control unit of the information processing device
710 determines whether or not the connection permission
information has been received from the sink device via the
access point (step S1116).

[0479] Here, in an environment in which the number of
participating devices is small, direct P2P connection may be
maintained without change. In this case, when the connec-
tion permission information has been received from the sink
device via the access point (step S1116), the process pro-
ceeds to step S1038.

[0480] As described above, it is possible to appropriately
detect the current setting information without the user wor-
rying about the connection setting. Further, it is possible to
perform association so that the same operation as in the
second embodiment of the present technology is performed.
[0481] The present technology is not limited to the
embodiments of the present technology. For example, a
device connected in the Wi-Fi infrastructure mode may
cause the device discovery to be performed on only a device
(for example, a device that conforms to the Wi-Fi CERTI-
FIED Miracast specification) connected to the same IP sub
network. Further, the device having the concurrent function,
for example, the device connected in the Wi-Fi infrastructure
mode, can be a device that performs a concurrent process of
the same channel in the P2P manner.

[0482] In the embodiments of the present technology,
transmission of an image (video) or audio via the access
point is not considered, but the present technology is not
limited to this example. For example, the embodiments of
the present technology can be applied even to the following
environment. For example, the embodiments of the present
technology can be applied to a form in which the source
device transmits an image (video) or audio to the sink device
connected to the same IP sub network in the Wi-Fi infra-
structure mode via an IP network of the Wi-Fi infrastructure
mode. Further, for example, the embodiments of the present
technology can be applied to a form in which the sink device
receives an image (video) or audio from the source device
connected to the same IP sub network in the Wi-Fi infra-
structure mode via an IP network of the Wi-Fi infrastructure
mode.

5. APPLICATION EXAMPLES

[0483] The technology of the present disclosure can be
applied to various products. For example, the information
processing device 200, 300, 400, 703, 704, 710, 720, 730,
and the control device 740 may be realized as a mobile
terminal such as a smartphone, a tablet-type personal com-
puter (PC), a notebook PC, a portable game terminal, or a
digital camera, a fixed-type terminal such as a television
receiver set, a printer, a digital scanner, or a network storage,
or an in-vehicle terminal such as a car navigation device. In
addition, the information processing device 200, 300, 400,
703, 704, 710, 720, 730, and the control device 740 may be
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realized as a terminal which performs machine-to-machine
(M2M) communication (which is also referred to as a
machine-type communication (MTC) terminal) such as a
smart meter, a vending machine, a remote monitoring
device, or a point-of-sale (POS) terminal. Furthermore, the
information processing device 200, 300, 400, 703, 704, 710,
720, 730, and the control device 740 may be a wireless
communication module (for example, an integrated circuit
module configured in one die) mounted in these terminals.

5-1. First Application Example

[0484] FIG. 40 is a block diagram showing an example of
a schematic configuration of a smartphone 900 to which the
technology of the present disclosure may be applied. The
smartphone 900 includes a processor 901, a memory 902, a
storage 903, an external connection interface 904, a camera
906, a sensor 907, a microphone 908, an input device 909,
a display device 910, a speaker 911, a wireless communi-
cation interface 913, an antenna switch 914, an antenna 915,
a bus 917, a battery 918, and an auxiliary controller 919.
[0485] The processor 901 may be, for example, a central
processing unit (CPU) or a system on a chip (SoC), and
controls functions of an application layer and another layer
of the smartphone 900. The memory 902 includes a random
access memory (RAM) and a read only memory (ROM), and
stores a program that is executed by the processor 901, and
data. The storage 903 may include a storage medium such as
a semiconductor memory or a hard disk. The external
connection interface 904 is an interface for connecting an
external device such as a memory card or a universal serial
bus (USB) device to the smartphone 900.

[0486] The camera 906 includes an image sensor such as
a charge coupled device (CCD) and a complementary metal
oxide semiconductor (CMOS), and generates a captured
image. The sensor 907 may include a group of sensors such
as a measurement sensor, a gyro sensor, a geomagnetic
sensor, and an acceleration sensor. The microphone 908
converts sounds that are input to the smartphone 900 to
audio signals. The input device 909 includes, for example, a
touch sensor configured to detect touch onto a screen of the
display device 910, a keypad, a keyboard, a button, or a
switch, and receives an operation or an information input
from a user. The display device 910 includes a screen such
as a liquid crystal display (LCD) and an organic light-
emitting diode (OLED) display, and displays an output
image of the smart lone 900. The speaker 911 converts audio
signals that are output from the smartphone 900 to sounds.
[0487] The wireless communication interface 913 sup-
ports one or more of wireless LAN standards such as IEEE
802.11a, 11b, 11g, 11n, 1lac, and 11ad to execute wireless
communication. The wireless communication interface 913
can communicate with another device via a wireless LAN
access point in an infrastructure mode. In addition, the
wireless communication interface 913 can directly commu-
nicate with another device in an ad hoc mode or a direct
communication mode such as Wi-Fi direct, or the like. In the
Wi-Fi Direct, unlike the ad-hoc mode, one of two terminals
operates as an access point, but communication is performed
directly between the terminals. The wireless communication
interface 913 can typically include a baseband processor, a
radio frequency (RF) circuit, and a power amplifier. The
wireless communication interface 913 may be a one-chip
module in which a memory which stores a communication
control program, a processor which executes the program
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and a relevant circuit are integrated. The wireless commu-
nication interface 913 may support other kinds of wireless
communication schemes such as a near field wireless com-
munication scheme, a proximity wireless communication
scheme or a cellular communication scheme in addition to
the wireless LAN scheme. The antenna switch 914 switches
connection destinations of the antenna 915 between a plu-
rality of circuits (for example, circuits for different wireless
communication schemes) included in the wireless commu-
nication interface 913. The antenna 915 has a single or a
plurality of antenna elements (for example, a plurality of
antenna elements which constitute a MIMO antenna), which
are used by the wireless communication interface 913 for
transmission and reception of radio signals.

[0488] It should be noted that the smartphone 900 is not
limited to the example of FIG. 40 and may include a
plurality of antennas (for example, an antenna for a wireless
LAN, an antenna for the proximity wireless communication
scheme, etc.). In that case, the antenna switch 914 may be
omitted from the configuration of the smartphone 900.
[0489] The bus 917 connects the processor 901, the
memory 902, the storage 903, the external connection inter-
face 904, the camera 906, the sensor 907, the microphone
908, the input device 909, the display device 910, the
speaker 911, the wireless communication interface 913, and
the auxiliary controller 919 to each other. The battery 918
supplies power to blocks of the smartphone 900 illustrated
in FIG. 40 via feeder lines, which are partially shown as
dashed lines in the figure. The auxiliary controller 919
operates a minimum necessary function of the smartphone
900, for example, in a sleep mode.

[0490] In the smartphone 900 shown in FIG. 40, the
control unit 240, and the control unit 370 described using
FIG. 3 may be implemented by the wireless communication
interface 913. In addition, at least some of these functions
may be implemented by the processor 901 or the auxiliary
controller 919.

[0491] The smartphone 900 may operate as a wireless
access point (software AP) by executing an access point
function at an application level through the processor 901.
Further, the wireless communication interface 913 may have
a wireless access point function.

5-2. Second Application Example

[0492] FIG. 41 is a block diagram illustrating an example
of a schematic configuration of a car navigation device 920
to which the technology of the present disclosure may be
applied. The car navigation device 920 includes a processor
921, a memory 922, a global positioning system (GPS)
module 924, a sensor 925, a data interface 926, a content
player 927, a storage medium interface 928, an input device
929, a display device 930, a speaker 931, a wireless com-
munication interface 933, an antenna switch 934, an antenna
935, and a battery 938.

[0493] The processor 921 may be, for example, a CPU or
a SoC, and controls a navigation function and another
function of the car navigation device 920. The memory 922
includes RAM and ROM, and stores a program that is
executed by the processor 921, and data.

[0494] The GPS module 924 uses GPS signals received
from a GPS satellite to measure a position (such as latitude,
longitude, and altitude) of the car navigation device 920. The
sensor 925 may include a group of sensors such as a gyro
sensor, a geomagnetic sensor, and an air pressure sensor. The
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data interface 926 is connected to, for example, an in-vehicle
network 941 via a terminal that is not shown, and acquires
data generated by the vehicle, such as vehicle speed data.
[0495] The content player 927 reproduces content stored
in a storage medium (such as a CD and a DVD) that is
inserted into the storage medium interface 928. The input
device 929 includes, for example, a touch sensor configured
to detect touch onto a screen of the display device 930, a
button, or a switch, and receives an operation or an infor-
mation input from a user. The display device 930 includes a
screen such as a LCD or an OLED display, and displays an
image of the navigation function or content that is repro-
duced. The speaker 931 outputs sounds of the navigation
function or the content that is [0437]

[0496] The wireless communication interface 933 sup-
ports one or more of wireless LAN standards such as IEEE
80.2.11a, 11b, 11g, 11n, 1lac, and 11ad to execute wireless
communication. The wireless communication interface 933
can communicate with another device via a wireless LAN
access point in an infrastructure mode. In addition, the
wireless communication interface 933 can directly commu-
nicate with another device in an ad hoc mode or a direct
communication mode such as Wi-Fi Direct. The wireless
communication interface 933 can typically include a base-
band processor, an RF circuit, and a power amplifier. The
wireless communication interface 933 may be a one-chip
module in which a memory which stores a communication
control program, a processor which executes the program
and a relevant circuit are integrated. The wireless commu-
nication interface 933 may support other kinds of wireless
communication schemes such as a near field wireless com-
munication scheme, a proximity wireless communication
scheme or a cellular communication scheme in addition to
the wireless LAN scheme. The antenna switch 934 switches
connection destinations of the antenna 935 between a plu-
rality of circuits included in the wireless communication
interface 933. The antenna 935 has a single or a plurality of
antenna elements, which are used by the wireless commu-
nication interface 933 for transmission and reception of
radio signals.

[0497] In addition, the car navigation device 920 may
include a plurality of antennas, not limited to the example of
FIG. 41. In that case, the antenna switches 934 may be
omitted from the configuration of the car navigation device
920.

[0498] The battery 938 supplies power to blocks of the car
navigation device 920 illustrated in FIG. 41 via feeder lines
that are partially shown as dashed lines in the figure. The
battery 938 accumulates power supplied form the vehicle.
[0499] In the car navigation device 920 illustrated in FIG.
41, the control unit 240 described using FIG. 2 and the
control unit 370 described using FIG. 3 may be implemented
by the wireless communication interface 933. At least a part
of the functions may also be implemented by the processor
921.

[0500] The technology of the present disclosure may also
be realized as an in-vehicle system (or a vehicle) 940
including one or more blocks of the car navigation device
920, the in-vehicle network 941, and a vehicle module 942.
The vehicle module 942 generates vehicle data such as
vehicle speed, engine speed, and trouble information, and
outputs the generated data to the in-vehicle network 941.
[0501] The above-described embodiments are examples
for embodying the present technology, and matters in the
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embodiments each have a corresponding relationship with
disclosure-specific matters in the claims. Likewise, the mat-
ters in the embodiments and the disclosure-specific matters
in the claims denoted by the same names have a correspond-
ing relationship with each other. However, the present
technology is not limited to the embodiments, and various
modifications of the embodiments may be embodied in the
scope of the present technology without departing from the
spirit of the present technology.

[0502] The processing sequences that are described in the
embodiments described above may be handled as a method
having a series of sequences or may be handled as a program
for causing a computer to execute the series of sequences
and recording medium storing the program. As the recording
medium, a hard disk, a CD (Compact Disc), an MD (Mini-
Disc), and a DVD (Digital Versatile Disc), a memory card,
and a Blu-ray disc (registered trademark) can be used.
[0503] Effects described in the present description are just
examples, the effects are not limited, and there may be other
effects.

[0504] Additionally, the present technology may also be
configured as below.

(1)

[0505] An information processing device that performs

real-time image transmission with another information pro-
cessing device according to a wireless fidelity (Wi-Fi)
CERTIFIED Miracast specification, including:

[0506] a control unit configured to perform control such
that setting request information for performing a setting
related to the real-time image transmission is received from
the other information processing device via an access point,
and a setting request for performing the setting based on the
setting request information is transmitted to the other infor-
mation processing device through direct communication.

@
[0507] The information processing device according to
(1),
[0508] wherein the control unit interchanges capability

information related to the information processing device
with the other information processing device via the access
point, and

[0509] the other information processing device generates
the setting request information based on the capability
information.

3)

[0510] The information processing, device according to
(1) or (),

[0511] wherein the control unit performs control such that,

when switching between a connection state with the other
information processing device via the access point and a
connection state with the other information processing
device through the direct communication is performed, a
connection process is performed using at least one of port
information and IP information related to a connection
before the switching.

4)

[0512] The information processing device according to
any of (1) to (3),

[0513] wherein the control unit performs control such that
image transmission according to the Wi-Fi CERTIFIED
Miracast specification is performed through the direct com-
munication after the setting request is transmitted to the
other information processing device.
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(%)
[0514] The information processing device according to
4).
[0515] wherein the control unit performs control such that

an image displayed on a predetermined region in a display
unit is transmitted through a wireless transmission path of a
low frequency band, and an image displayed on a region
larger than the predetermined region in the display unit is
transmitted through a wireless transmission path of a high
frequency band.

(6)

[0516] The information processing device according to
any of (1) to (5),

[0517] wherein the control unit performs control such that
the setting request is transmitted to the other information
processing device through the direct communication based
on a manipulation of a user.

(7

[0518] The information processing device according to
any of (1) to (5),

[0519] wherein the control unit performs control such that,
when there are a plurality of information processing devices
configured to perform image transmission through the direct
communication, the setting request is transmitted to the
other information processing device through the direct com-
munication based on a predetermined order.

®)

[0520] The information processing device according to
any of (1) to (7),

[0521] wherein the control unit performs control such that
permission information indicating whether or not a connec-
tion with the other information processing device via an
access point other than the access point or a base station is
permitted is interchanged via the access paint, and when the
permission information indicating that the connection is
permitted is received, an interchange with the other infor-
mation processing device via the access point other than the
access point or the base station is performed.

©)
[0522] The information processing device according to
®).
[0523] wherein the control unit performs control such that,

when the permission information indicating that the con-
nection is permitted is received, at least one of image data
and audio data is received from the other information
processing device via the access point other than the access
point or the base station and output.

(10)

[0524] The information processing device according to
any of (1) to (9),

[0525] wherein the control unit performs control such that
information for performing the direct communication is
interchanged using near field communication.

(11)

[0526] An information processing device that performs
real-time image transmission with another information pro-
cessing device according to a Wi-Fi CERTIFIED Miracast
specification, including:

[0527] a control unit configured to perform control such
that setting request information for performing a setting
related to the real-time image transmission is transmitted to
the other information processing device via an access point,
and a setting request for performing the setting based on the
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setting request information is received from the other infor-
mation processing device through direct communication.

(12)
[0528] An information processing device, including:
[0529] a control unit configured to perform control such

that, when real-time image transmission is performed
between a sink device and a plurality of source devices
according to a CERTIFIED Miracast specification, any one
communication mode of a standby mode in which the sink
device and the source devices are connected via an access
point and an image transmission mode in which the sink
device and the source devices are connected through direst
communication is set in the source devices.

(13)
[0530] The information processing device according to
(12),
[0531] wherein the control unit performs control such that

an image indicating the plurality of source devices is dis-
played on an input and output unit, and the communication
mode is set in the source device based on an manipulation
input in the input and output unit.

(14)
[0532] The information processing device according to
(12),
[0533] wherein the control unit performs control such that

the communication mode is set in the source device based on
a predetermined order.

(15)
[0534] An information processing system, including:
[0535] a sink device configured to perform real-time

image transmission with a source device according to a
Wi-Fi CERTIFIED Miracast specification and perform con-
trol such that a setting request information for causing the
source device to perform a setting related to the real-time
image transmission is transmitted to the source device via an
access point, and a setting request for performing the setting
based on the setting request information is received from the
source device through direct communication with the source
device; and

[0536] a control device configured to perform control such
that, when the real-time image transmission is performed
between the sink device and the plurality of source devices,
any one communication mode of a standby mode in which
the sink device and the source devices are connected via the
access point and an image transmission mode in which the
sink device and the source devices are connected through the
direct communication is set in the source devices.

(16)
[0537] An information processing method, including;
[0538] a first process of performing real-time image trans-

mission with another information processing device accord-
ing to a Wi-Fi CERTIFIED Miracast specification;

[0539] a second process of receiving setting request infor-
mation for performing a setting related to the real-time
image transmission from the other information processing
device via an access point; and

[0540] a third process of transmitting a setting request for
performing the setting based on the setting request informa-
tion to the other information processing device through
direct communication.

REFERENCE SIGNS LIST

[0541]
[0542]

100 communication system
200 information processing device
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[0543]
[0544]
[0545]
[0546]
[0547]
[0548]
[0549]
[0550]
[0551]
[0552]
[0553]
[0554]
[0555]
[0556]
[0557]
[0558]
[0559]
[0560]
[0561]
[0562]
[0563]
[0564]
[0565]
[0566]
[0567]
[0568]
[0569]
device
[0570]
[0571]
[0572]
[0573]
[0574]
[0575]
[0576]
[0577]
[0578]
[0579]
[0580]
[0581]
[0582]
[0583]
[0584]
[0585]
[0586]
[0587]
[0588]
[0589]
[0590]
[0591]
[0592]
[0593]
[0594]
[0595]
[0596]
[0597]
[0598]
[0599]
[0600]
[0601]
[0602]
[0603]
[0604]
[0605]

210 antenna

220 wireless communication unit

230 control signal reception unit

240 control unit

250 image and audio signal generation unit
260 image and audio compression unit

270 stream transmission unit

300 information processing device

310 antenna

320 wireless communication unit

330 stream reception unit

340 image and audio decompression unit
350 image and audio output unit

351 display unit

352 audio output unit

360 user information acquisition unit

370 control unit

380 control signal transmissions unit

390 management information retention unit
400 information processing device

610 source device

611 access point

612 sink device

700 communication system

701 access point

702 network

703 to 705, 710, 720, 730 information processing

711, 721 display unit

731 display device

732 display unit

740 control device

741 antenna

742 wireless communication unit
743 input and output unit

744 display unit

745 input unit

746 manipulation reception

747 control unit

750 group management information retention unit
900 smartphone

901 processor

902 memory

903 storage

904 external connection interface
906 camera

907 sensor

908 microphone

909 input device

910 display device

911 speaker

913 wireless communication interface
914 antenna switch

915 antenna

917 bus

918 battery

919 auxiliary controller

920 car navigation device

921 processor

922 memory

924 GPS module

925 sensor

926 data interface

927 content player
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[0606] 928 storage medium interface

[0607] 929 input device

[0608] 930 display device

[0609] 931 speaker

[0610] 933 wireless communication interface
[0611] 934 antenna switch

[0612] 935 antenna

[0613] 938 battery

[0614] 941 in-vehicle network

[0615] 942 vehicle module

1. An information processing device that performs real-
time image transmission with another information process-
ing device, comprising:

circuitry configured to

receive setting request information for performing a set-

ting related to the real-time image transmission from
the other information processing device via an access
point; and

transmit a setting request for performing the setting based

on the setting request information to the other infor-
mation processing device.

2. The information processing device according to claim
1, wherein

the circuitry is configured to exchange capability infor-

mation related to the information processing device
with the other information processing device via the
access point, and

the other information processing device generates the

setting request information based on the capability
information.

3. The information processing device according to claim
1, wherein

the circuitry is configured to perform control such that,

when switching between a connection state with the
other information processing device via the access
point and a connection state with the other information
processing device is performed, a connection process is
performed using at least one of port information and IP
information related to a connection before the switch-
ing.

4. The information processing device according to claim
1, wherein

the circuitry is configured to perform control such that

image transmission according to a Wi-Fi CERTIFIED
Miracast specification is performed through direct
communication after the setting request is transmitted
to the other information processing device.

5. The information processing device according to claim
4, wherein

the circuitry is configured to perform control such that can

image displayed on a predetermined region in a display
is transmitted through a wireless transmission path of a
low frequency band, and an image displayed on a
region larger than the predetermined region in the
display is transmitted through a wireless transmission
path of a high frequency band.

6. The information processing, device according to claim
1, wherein

the circuitry is configured to perform control such that the

setting request is transmitted to the other information
processing device through the direct communication
based on a manipulation of a user.

7. The information processing device according to claim
1, wherein
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the circuitry is configured to perform control such that,
when there are a plurality of information processing
devices configured to perform image transmission
through the direct communication, the setting request is
transmitted to the other information processing device
through the direct communication based on a predeter-
mined order.

8. The information processing device according, to claim

1, wherein

the circuitry is configured to perform control such that
permission information indicating whether or not a
connection with the other information processing
device via an access point other than the access point or
a base station is permitted is interchanged via the
access point, and when the permission information
indicating that the connection is permitted is received,
an interchange with the other information processing
device via the access point other than the access point
or the base station is performed.

9. The information processing device according to claim

8, wherein

the circuitry is configured to perform control such that,
when the permission information indicating that the
connection is permitted is received, at least one of
image data and audio data is received from the other
information processing device via the access point
other than the access point or the base station and
output.

10. The information processing device according to claim

1, wherein

the circuitry is configured to perform control such that
information for performing direct communication is
interchanged using near field communication.

11. An information processing device that performs real-

time image transmission with another information process-
ing device, comprising:

circuitry configured to

transmit setting request information for performing a
setting related to the real-time image transmission to
the other information processing device via an access
point; and

receive a setting request for performing the setting based
on the setting request information from the other infor-
mation processing device.

12. An information processing device, comprising:

circuitry configured to perform control such that, when
real-time image transmission is performed between a
sink device and a plurality of source devices, any one
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communication mode of a standby mode in which the
sink device and the source devices are connected via an
access point and an image transmission mode in which
the sink device and the source devices are connected is
set in the source devices.

13. The information processing device according to claim

12, wherein

the circuitry is configured to perform control such that an
image indicating the plurality of source devices is
displayed on a user interface and the communication
mode is set in the source device based on an manipu-
lation input to the user interface.

14. The information processing device according to claim

12, wherein

the circuitry is configured to perform control such that the
communication mode is set in the source device based
on a predetermined order.

15. An information processing system, comprising:

a sink device configured to perform real-time image
transmission with a source device and perform control
such that a setting request information for causing the
source device to perform a setting related to the real-
time image transmission is transmitted to the source
device via an access point, and a setting request for
performing the setting based on the setting request
information is received from the source device; and

a control device configured to perform control such that,
when the real-time image transmission is performed
between the sink device and the plurality of source
devices, any one communication mode of a standby
mode in which the sink device and the source devices
are connected via the access point and an image trans-
mission mode in which the sink device and the source
devices are connected is set in the source devices.

16. An information processing method, comprising:

performing, by an information processing device, real-
time image transmission with another information pro-
cessing device;

receiving, by the information processing device, setting
request information for performing a setting related to
the real-time image transmission from the other infor-
mation processing device via an access point; and

transmitting by the information processing device, a set-
ting request for performing the setting based on the
setting request information to the other information
processing device.
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