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Description

Title of Invention

INFORMATION PROCESSING DEVICE AND INFORMATION PROCESSING METHOD
Technical Field
[0001]
The present invention relates to an information processing device and more
particularly, to an information processing device and an information processing method in

which various kinds of information are exchanged using wireless communication.

Background Art
[0002]
In the related art, wireless communication technologies for exchanging various kinds
of data using wireless communication are known. For example, information exchange
devices that interchange various kinds of data through wireless communication between two

wireless communication devices have been proposed (for example, see Patent Literature 1).

Citation List
Patent Literature
[0003]
Patent Literature 1: JP 2008-278388A

Summary of Invention
Technical Problem
[0004]

According to the above-described technologies of the related art, various kinds of
data can be interchanged 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 information processing

device can be displayed on a display unit of a reception side information processing device.



[0005]

Here, for example, it is assumed that there are a plurality of information processing
devices on a transmission side and a plurality of images based on image data transmitted from
these information processing devices are set to be displayed on a display unit of an
information processing device on a reception side. In such a case, it is important to perform
proper scalability transmission rate control according to the communication situation.

[0006]
Embodiments of the present invention are conceived taking such a situation into

consideration, and aim to perform proper scalability transmission rate control.

Solution to Problem
[0007]

Embodiments of the present invention are made in order to solve the above-
mentioned issues.

According to a first aspect of the present invention, there is provided an information
processing device which receives a stream for outputting image information communicated
from another information processing device by using wireless communication, an information
processing method, and a program causing a computer to execute the method, the information
processing device including: a wireless communication unit configured to perform
communication with the other information processing device for exchanging capability
information regarding the information processing device and capability information regarding
the other information processing device; and a control unit configured to perform scalability
transmission rate control of a transmission stream transmitted from the other information
processing device based on the capability information regarding the other information
processing device and an outputted image information use of the information processing
device.

Accordingly, an effect of performing scalability transmission rate control of the
stream of the other information processing device based on the capability information
regarding the other information processing device and the use of the information processing

device is exhibited.



[0008]

In an embodiment, the information processing device and the other information
processing device may be information processing devices which can perform wireless
communication using a plurality of frequency channels, and the control unit may perform
control of setting one frequency channel among the plurality of frequency channels based on
the capability information regarding the other information processing device, radio wave
propagation measurement information regarding communication with the other information
processing device, and the use of the information processing device. Accordingly, an effect
of setting one frequency channel among the plurality of frequency channels based on the
capability information regarding the other information processing device, the radio wave
propagation measurement information, and the use of the information processing device is
exhibited.

[0009]

In an embodiment, the control unit may perform control of setting the one
frequency channel based on the radio wave propagation measurement information obtained
by measuring the stream from the other information processing device while the plurality of
frequency channels are switched and the use of the information processing device.
Accordingly, an effect of setting the one frequency channel based on the radio wave
propagation measurement information obtained by measuring the stream from the other
information processing device while the plurality of frequency channels are switched and the
use of the information processing device is exhibited.

[0010]

In an embodiment, when communication quality specified by the radio wave
propagation measurement information decreases and thus it is necessary to restrict the
scalability transmission rate control, the control unit may perform control of changing a
frequency channel to be used to a frequency channel with a faster data transmission speed
based on the radio wave propagation measurement information and the use of the information
processing device. Accordingly, an effect that, when communication quality specified by the
radio wave propagation measurement information decreases and thus it is necessary to restrict
the scalability transmission rate control, a frequency channel to be used is changed to a faster

data transmission speed based on the radio wave propagation measurement information and
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the use of the information processing device is exhibited.
[0011]

In an embodiment, when communication quality specified by the radio wave
propagation measurement information decreases and thus it is necessary to restrict the
scalability transmission rate control, the control unit may perform control of changing a
frequency channel to be used to a frequency channel with a slower data transmission speed
based on the radio wave propagation measurement information and the use of the information
processing device. Accordingly, an effect that, when communication quality specified by the
radio wave propagation measurement information decreases and thus it is necessary to restrict
the scalability transmission rate control, a frequency channel to be used is changed to a slower
data transmission speed based on the radio wave propagation measurement information and
the use of the information processing device is exhibited.

[0012]

In an embodiment, before a frequency channel being used is switched to another
frequency channel, the control unit may perform control of restricting the scalability
transmission rate. Accordingly, an effect of restricting the scalability transmission rate
before a frequency channel being used is switch to another frequency channel is exhibited.
[0013]

In an embodiment, the control unit may perform control of causing display
information regarding whether to disconnect a frequency channel being used to be displayed
on a display unit. Accordingly, an effect of causing display information regarding whether
to disconnect a frequency channel being used to be displayed on the display unit is exhibited.
[0014]

In an embodiment, when a user manipulation indicating that disconnection of a
frequency channel being used is not permitted has been received, the control unit may
perform control of switching the frequency channel. Accordingly, an effect of switching a
frequency channel when a user manipulation indicating that disconnection of a frequency
channel being used is not permitted has been received is exhibited.

[0015]
In an embodiment, the wireless communication unit may perform the exchange of

the capability information by capability negotiation or capability re-negotiation defined in the
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Wi-Fi Display specification. Accordingly, an effect of exchanging the capability information
with the capability negotiation or capability re-negotiation defined in the Wi-Fi Display
specification is exhibited.
[0016]

In an embodiment, the capability information may be exchanged by an RTSP M3
Message in the capability negotiation or capability re-negotiation. Accordingly, an effect of
causing the capability information to be exchanged with an RTSP M3 Message in the
capability negotiation or capability re-negotiation is exhibited.

[0017]

In an embodiment, the capability information may include information indicating
whether a device is a mobile device. Accordingly, an effect of using the information
indicating whether a device is a mobile device is exhibited.

[0018]

In an embodiment, the capability information may include information indicating
whether the use of the information processing device is changed. Accordingly, an effect of
using the information indicating whether the use of the information processing device has
been changed is exhibited.

[0019]

In an embodiment, the capability information may include information indicating
whether a multi-reception diversity function is included. Accordingly, an effect of using the
information indicating whether the multi-reception diversity function is included is exhibited.
[0020]

In an embodiment, the control unit may perform control in a manner that stop of
transmission or intermittent transmission of the stream is performed when a low power-
consumption mode is set. Accordingly, an effect of performing intermittent transmission or
transmission stop of a stream when the low power-consumption mode is set is exhibited.
[0021]

In an embodiment, the control unit may cause at least one of a change request for a
fransmission rate and a change request for transmission quality to be included in a command
transmitted from the information processing device to the other information processing device.

Accordingly, an effect of causing at least one of a change request for a transmission rate and a
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change request for transmission quality to be included in a command transmitted from the
information processing device to the other information processing device is exhibited.
[0022]

In an embodiment, the control unit may use a command in a state in which an
HDCP session is maintained as the command. Accordingly, an effect of using a command in
the state in which the HDCP session is maintained is exhibited.

[0023]

In an embodiment, the control unit may perform control in a manner that a physical
layer to be used is designated from a transport layer. Accordingly, an effect of designating a
physical layer to be used from a transport layer is exhibited.

[0024]

In an embodiment, the control unit may receive physical link switch information
and performs control in a manner that AVC/HEVC starts from an I frame. Accordingly, an
effect of receiving the physical link switch information and starting AVC/HEVC from an [
frame is exhibited.

[0025]

According to a second aspect of the present invention, there is provided an
information processing device which transmits a stream for outputting image information
communicated to another information processing device by using wireless communication, an
information processing method, and a program causing a computer to execute the method, the
information processing device including: a wireless communication unit configured to
perform communication with the other information processing device for exchanging
capability information regarding the information processing device and capability information
regarding the other information processing device; and a control unit configured to perform
scalability transmission rate control of a transmission stream transmitted from the other
information processing device on the basis of control performed by the other information
processing device based on the capability information regarding the information processing
device and an outputted image information use of the other information processing device.

Accordingly, an effect of performing scalability transmission rate control of a stream
of the other information processing device based on the capability information regarding the

information processing device and the use of the other information processing device is



exhibited.
[0025]

According to a third aspect of the present invention, there is provided an information
processing method for receiving a stream for outputting image information communicated
from another information processing device by using wireless communication, the
information processing method including: a wireless communication procedure of performing
communication with the other information processing device for exchanging capability
information regarding the information processing device and capability information regarding
the other information processing device; and a control procedure of performing scalability
transmission rate control of a transmission stream transmitted from the other information
processing device based on the capability information regarding the other information
processing device and an outputted image information use of the information processing

device.

Advantageous Effects of Invention
[0026]

According to embodiments of the present invention, an excellent effect of enabling
proper scalability transmission rate control can be exhibited. It should be noted that the
effects described herein are not necessarily limitative, and any effect described in the present

disclosure may be exhibited.

Brief Description of Drawings
[0027]
[FIG. 1] 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.

[FIG. 2] FIG. 2 is a block diagram illustrating a functional configuration example of
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an information processing device 200 according to the first embodiment of the
present technology.

[FIG. 3] 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 technology.

[FIG. 4] 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.

[FIG. 5] FIG. 5 is 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.

[FIG. 6] FIG. 6 is a sequence chart illustrating a communication process example
between devices included in the communication system 100 according to the first
embodiment of the present technology.

[FIG. 7] FIG. 7 is a sequence chart illustrating a communication process example
between devices included in the communication system 100 according to the first
embodiment of the present technology.

[FIG. 8] FIG. 8 is a sequence chart illustrating a communication process example
between devices included in the communication system 100 according to the first
embodiment of the present technology.

[FIG. 9] FIG. 9 is a sequence chart illustrating a communication process example
between devices included in the communication system 100 according to the first
embodiment of the present technology.

[FIG. 10] FIG. 10 is a sequence chart illustrating a communication process example
between devices included in the communication system 100 according to the first
embodiment of the present technology.

[FIG. 11] FIG. 11 is a sequence chart illustrating a communication process example
between devices included in the communication system 100 according to the first
embodiment of the present technology.

[FIG. 12] FIG. 12 is a flowchart illustrating an example of a processing procedure of

a data transmission process performed by the information processing device 200
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according to the first embodiment of the present technology.

[FIG. 13] 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. 14] FIG. 14 is a sequence chart illustrating a communication process example
between a source device and a sink device according to the first embodiment of the
present technology.

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

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

[FIG. 17] FIG. 17 is a block diagram illustrating a system configuration example of a
communication system 700 according to a second embodiment of the present
technology.

[FIG. 18] FIG. 18 is a diagram for describing examples of spatial scalability and SNR
scalability used in the communication system 700 according to the second
embodiment of the present technology.

[FIG. 19] FIG. 19 is a diagram schematically illustrating a stream transmission
amount using SHVC used in the communication system 700 according to the second
embodiment of the present technology.

[FIG. 20] FIG. 20 is a diagram schematically illustrating an example in which a data
transmission rate is narrowed using the SNR scalability used in the communication
system 700 according to the second embodiment of the present technology.

[FIG. 21] FIG. 21 is a sequence chart illustrating a communication process example
between devices included in the communication system 700 according to the second
embodiment of the present technology.

[FIG. 22] FIG. 22 is a flowchart illustrating an example of a processing procedure of
a frequency channel setting process performed by an information processing device

300 according to the second embodiment of the present technology.
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[FIG. 23] FIG. 23 is a block diagram illustrating a functional configuration example
of an information processing device 710 according to the second embodiment of the
present technology.

[FIG. 24] FIG. 24 is a diagram schematically illustrating packets generated in a
transmission process performed by the information processing device 710 according
to the second embodiment of the present technology.

[FIG. 25] FIG. 25 is a diagram illustrating an example of a priority competition
access control method performed by the information processing device 710
according to the second embodiment of the present technology.

[FIG. 26] FIG. 26 is a diagram schematically illustrating a flow of media data when
the information processing device 710 performs a transmission process according to
the second embodiment of the present technology.

[FIG. 27] FIG. 27 is a diagram schematically illustrating a generation example of
wireless packets to be transmitted by the information processing device 710
according to the second embodiment of the present technology.

[FIG. 28] FIG. 28 is a diagram schematically illustrating an interchange example of
the wireless packets generated by the information processing device 710 according to
the second embodiment of the present technology.

[FIG. 29] FIG. 29 is a diagram illustrating an example of a frame format of a PES
generated by the information processing device 710 according to the second
embodiment of the present technology.

[FIG. 30] FIG. 30 is a diagram schematically illustrating an interchange example of
the wireless packets generated by the information processing device 710 according to
the second embodiment of the present technology.

[FIG. 31] FIG. 31 is a diagram schematically illustrating an interchange example of
the wireless packets generated by the information processing device 710 according to
the second embodiment of the present technology.

[FIG. 32] FIG. 32 is a block diagram illustrating a system configuration example of a
communication system 1000 according to a third embodiment of the present
technology.

[FIG. 33] FIG. 33 is a diagram schematically illustrating an interchange example of
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data between layers of an information processing device 1020 according to the third
embodiment of the present technology.

[FIG. 34] FIG. 34 is a diagram schematically illustrating an interchange example of
data between layers of an information processing device 1020 according to the third
embodiment of the present technology.

[FIG. 35] FIG. 35 is a diagram schematically illustrating an interchange example of
data between layers of an information processing device 1020 according to the third
embodiment of the present technology.

[FIG. 36] FIG. 36 is a diagram schematically illustrating an interchange example of
data between layers of an information processing device 1020 according to the third
embodiment of the present technology.

[FIG. 37] FIG. 37 is a flowchart illustrating an example of a processing procedure of
a data transmission process performed by the information processing device 1020
according to the third embodiment of the present technology.

[FIG. 38] FIG. 38 is a flowchart illustrating an example of a processing procedure of
a data transmission process performed by the information processing device 1020
according to the third embodiment of the present technology.

[FIG. 39] FIG. 39 is a flowchart illustrating an example of a processing procedure of
a data transmission process performed by the information processing device 1020
according to the third embodiment of the present technology.

[FIG. 40] FIG. 40 is a flowchart illustrating an example of a processing procedure of
a data reception process performed by an information processing device 1010
according to the third embodiment of the present technology.

[FIG. 41] FIG. 41 is a flowchart illustrating an example of a processing procedure of
an HDCP process performed by the information processing device 1020 according to
the third embodiment of the present technology.

[FIG. 42] FIG. 42 is a flowchart illustrating an example of a processing procedure of
an HDCP process performed by the information processing device 1020 according to
the third embodiment of the present technology.

[FIG. 43] FIG. 43 is a sequence chart illustrating an example of a key exchange

process performed between a source device and a sink device according to the third
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embodiment of the present technology.

[FIG. 44] FIG. 44 is a sequence chart illustrating an example of a key exchange
process performed between a source device and a sink device according to the third
embodiment of the present technology.

[FIG. 45] FIG. 45 is a block diagram illustrating a functional configuration example
of each information processing device included in the communication system
according to the third embodiment of the present technology.

[FIG. 46] FIG 46 is a block diagram illustrating an example of a schematic
configuration of a smartphone.

[FIG. 47] FIG. 47 is a block diagram illustrating an example of a schematic

configuration of a car navigation device.

Description of Embodiments
[0028]

Hereinafter, modes for carrying out the present technology (hereinafter
referred to as embodiments) will be described. The description will be made in the
following order.

1. First embodiment (example in which control related to wireless
communication is performed based on user information or management information)

2. Second embodiment (example in which scalability transmission rate
control is performed)

3. Third embodiment (example in which setting and changing of multi-
reception diversity and setting of content protection are performed)

[0029]
<I. First embodiment>
[Configuration example of communication system]

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.

[0030]
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The communication system 100 includes information processing devices
200, 300, and 400. The communication 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.

[0031]

The information processing devices 200, 300, and 400 are transmission and
reception devices that have a wireless communication function. The information
processing devices 200, 300, and 400 are, for example, display devices (for example,
personal computers) or portable information processing devices (for example,
smartphones or terminal terminals) that have a wireless communication function.
The information processing devices 200, 300, and 400 are, for example, wireless
communication devices that conform to Institute of Electrical and Electronics
Engineers (IEEE) 802.11, 802.15, or 802.16, 3GPP specification (Wideband Code
Division Multiple Access (W-CDMA)), Global system for Mobile Communications
(GSM: registered trademark), Worldwide Interoperability for Microwave Access
(WiIMAX), WiIMAX2, Long Term Evolution (LTE), LTE-A (Advanced), or the like.
The information processing devices 200, 300, and 400 can interchange various kinds
of information using the wireless communication function.

[0032]

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.

[0033]

As the wireless LAN, for example, Wireless Fidelity (Wi-Fi) Direct,
Tunneled Direct Link Setup (TDLS), an ad-hoc network, or a mesh network can be
used. As short-range wireless audio visual (AV) transmission communication used
in the communication system 100, for example, Wi-Fi Certified Miracast can be used.
Wi-Fi Certified Miracast is a mirroring technology for transmitting an audio or a

display image reproduced with one terminal to another terminal using the technology
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of Wi-Fi Direct or TDLS and outputting the audio or image data similarly with the
other terminal.
[0034]

In Wi-Fi Certified Miracast, user Input Back Channel (UIBC) is realized on
Transmission Control Protocol/Internet Protocol (TCP/IP). UIBC is a technology
for transmitting manipulation information of an input device such as a mouse or a
keyboard from one terminal to another terminal. Instead of Wi-Fi Certified
Miracast, another remote desktop software (for example, Virtual Network Computing
(VNC)) may be applied.

[0035]

Here, in Wi-Fi Certified Miracast, for example, it is established that an
image (video) is compressed and decompressed using H.264. For example, in Wi-
Fi Certified Miracast, 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 (MPEG4), Joint Photographic Experts
Group (JPEG) 2000, a line-based codec. In the line-based codec, for example, 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. As the line-based
codec, for example, wavelet transform or discrete cosine transform (DCT) can be
used. Further, an image (video) may be transmitted or received with non-
compression.

[0036]

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
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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. The information processing
device 400 may also have a tethering function and the information 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.

[0037]

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 based on this
content is displayed on the display unit 351 of the information processing device 300.
[0038]

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.

[0039]

In Fig. 1, a range (information delivery range (service range) when the
information processing device 300 is set as a reference) in which the information
processing device 300 can perform direct communication using wireless
communication is indicated as an information delivery range 101.

[0040]
[Configuration example of information processing device (source device)]

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 technology. The functional configuration of the information processing
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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 processing device 400 will be omitted.

[0041]

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 compression unit
260, and a stream transmission unit 270.

[0042]

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 communication 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 generation 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.

[0043]

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.

[0044]
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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 220, and then outputs the acquired control signal to the control
unit 240.

[0045]

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 performs
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 which is a transmission
target based on the control signal received by the control signal reception unit 230.
The transmission control is, for example, data transmission speed control, scalability
transmission rate control, multi-reception diversity setting control, and content
protection setting control. The scalability transmission rate control will be
described in a second embodiment of the present technology. The multi-reception
diversity setting control and the content protection setting control will be described
in a third embodiment of the present technology.

[0046]

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 communication
and may transmit a measurement result (radio wave propagation measurement
information) to the sink device.

[0047]

Here, the radio wave propagation measurement information is, for example,
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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, the multi-reception diversity setting control, and the
content protection setting 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 control unit 240
may count the number of retransmissions of the same packet and perform the stream
transmission control based on the counted number of retransmissions.

[0048]

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 communication 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 horizontal 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.

[0049]

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
performance information of a sink device (for example, the information processing
device 300) by interchanging information 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 channel, a resolution, Transmission Control Protocol (TCP), and
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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
correspondence 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 communication system 100 according to
whether the sink device corresponds to the lower power consumption mode.

[0050]

For example, the control unit 240 is assumed to insert information regarding
whether the information processing 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 processing 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 transmission stop command from the information
processing device 300. When the control unit 240 comprehends the transmission
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 communication unit 220 to intermittent reception (which
is a mode in which the wireless communication unit 220 rises up periodically 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).

[0051]
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
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and outputs the generated data to the image and audio compression 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).
[0052]

The image and audio compression unit 260 compresses (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 compressed data (the image data and the
audio data) to the stream transmission unit 270. In this case, the control unit 240
may determine whether the image and audio compression unit 260 performs
compression or non-compression on the data based on whether the source device or
the sink device is a mobile device. That is, the control unit 240 may determine
whether the compressed data is transmitted without transcoding based on whether the
source device or the sink device is a mobile device. For example, when the source
device is not a mobile device, the image and audio compression unit 260 can outputs
the data generated by the image and audio signal generation unit 250 without
compression. The image and audio compression unit 260 may be realized by
performing the encoding by software or may be realized by performing the encoding
by hardware. As described above, the image and audio compression unit 260 is
assumed to function as a codec, but is assume to 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.
The scalable codec will be described in detail according to the second embodiment of

the present technology.
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[0053]

The stream transmission unit 270 performs a transmission process of
transmitting the data (the image data and the audio data) compressed by the image
and audio compression unit 260 as a stream from the antenna 210 via the wireless
communication unit 220 under the control of the control unit 240.

[0054]

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
processing 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 compressed 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).

[0055]

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.

[0056]
An audio output unit (not illustrated) of the information processing device

200 is, for example, an audio output unit (for example, a speaker) that outputs an
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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.
[0057]

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, or a microphone. The manipulation 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.

[0058]
[Configuration example of information processing device (reception side)]

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 technology.

[0059]

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 retention unit 390.

[0060]

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 communication 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
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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.

[0061]

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 frequency channel to be used among a plurality of frequency channels in wireless
communication with each source device.

[0062]

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.
[0063]

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 communication unit 320 may have a function of transmitting and receiving
other frequency channels, two frequency channels, four or more frequency channels.
[0064]

The stream reception unit 330 receives streams (for example, an image
stream and an audio stream) and interchange information with each source device
among the pieces of information received by the wireless communication unit 320

under the control of the control unit 370. Then, the stream reception unit 330
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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.

[0065]

Here, the interchange information with each source device is information
transmitted from a source device (for example, the information processing device
200) and includes, for example, a request for acquiring system performance
information of the information processing device 300. The system performance
information is, for example, information indicating a usable frequency channel, a
resolution, TCP, and UDP or each of correspondence of an encryption method,
correspondence of SD/HD, and correspondence of a low power consumption mode.
[0066]

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 communication.
The stream reception unit 330 outputs a measurement result (radio wave propagation
measurement information) to the control unit 370. The radio wave propagation
measurement information will be described in detail with reference to FIG. 4.

[0067]

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.  As described above, the image and audio
decompression unit 340 is assumed to function as a codec, but is assume to able to
handle an uncompressed image or audio.  Further, the image and audio
decompression unit 340 can also function as a scalable codec.

[0068]
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The image and audio output unit 350 includes a display unit 351 and an
audio output unit 352,

[0069]

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.

[0070]

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 main image from a
speaker and reproducing no audio of a source device allocated to 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 a main image as a main and lowering the
volume of an audio of a source device allocated to a sub-image and reproducing the
audio can be used. Other audio output methods may be used.

[0071]

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 controller, a game pad, or a touch panel) for which the user can
directly set a display method. The manipulation reception 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 information by receiving an input from a device which can
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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).
[0072]

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 communication 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 displayed on the display unit
351. For example, the user information is information generated based on a user
manipulation related to the image displayed on the display unit 351.

[0073]

The control unit 370 causes the management information 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, the
scalability transmission rate control, and the multi-reception diversity setting control)
so that stability is improved for streams transmitted from a plurality of source
devices in the entire system.

[0074]

For example, the control unit 370 performs the stream transmission control
(for example, the data transmission speed control, the scalability transmission rate
control, the multi-reception diversity setting control, and the content protection
setting control) based on the user information acquired by the user information
acquisition unit 360 and the management information 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, the scalability transmission rate control,
the multi-reception diversity setting control, and the content protection setting

control) based on the management information retained in the management
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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 information and generates a control signal to
request a transmission 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.

[0075]

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 frequency channels of the wireless
communication unit 320. When the power consumption mode is different from
each frequency channel, the control unit 370 comprehends each 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.
[0076]

The control signal transmission unit 380 performs a transmission process of
transmitting the control signal output from the control unit 370 to another wireless
communication device via the wireless communication unit 320 and the antenna 310.
[0077]

The management information retention unit 390 is a table 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.
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[0078]
[Content example retained in management information retention unit]

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.

[0079]

The management information retention unit 390 is a table 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
information 393, device information 394, a band use level 395, an output form 396,
standby or wake-up 397, and multi-reception diversity correspondence 398 are
retained in association therewith.

[0080]

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.

[0081]

In the frequency channel 392, a frequency channel actually used by the
source device connected to the information processing device 300 using the wireless
communication is stored.

[0082]

In the radio wave propagation measurement information 393, radio wave
propagation measurement information regarding the source device connected to the
information processing device 300 using the wireless communication is stored. The
radio wave propagation measurement information is measured by the stream
reception unit 330 for each source device connected to the information processing
device 300 using the wireless communication.

[0083]

As the radio wave propagation measurement information 393, for example,
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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 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
information. 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 characteristics
deteriorate in a wireless system in which a plurality of devices share wireless bands.
[0084]

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.

[0085]

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
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table may be stored and managed.
[0086]

In the output form 396, a data 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 or a
sub-image) 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 sub-image is not displayed may be realized
in accordance with the display form.

[0087]

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.

[0088]

In the multi-reception diversity correspondence 398, information indicating
whether the source device connected to the information processing device 300 using
the wireless communication corresponds to the multi-reception diversity is stored.
The multi-reception diversity will be described in detail according to the third
embodiment of the present technology.

[0089]

In this way, the management information retained in the management
information retention unit 390 is information for associating the identification
information (the terminal identification information 391) used to identify 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 measurement information 393) regarding
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information processing device and the information (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 retention unit 390 includes the information (the output
form 396) regarding an output form for displaying the image information as the
capability information regarding the other information processing device. The
information regarding the output form is, for example, information indicating that the
image information is displayed as main information or sub-information.

[0090]

[Transition example of image]

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

[0091]

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 main image and setting the image 12 as a sub-image.

[0092]

Fig. 5b 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 sub-image and setting the image 12 as a main image.

[0093]

For example, a case in which each of the information 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
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11 and 12 are rescaled 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.

[0094]

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.

[0095]

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 main image and setting the image 12 as the
sub-image. That is, the images may be displayed in the procedure of the main
image and the sub-image based on the order of the connection to the information
processing device 300.

[0096]

As illustrated in FIG. 5a, when the images 11 and 12 are displayed on the
display unit 351 by setting the image 11 as the main image and setting the image 12
as the sub-image, user information for setting the image 12 as the main image 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 main image
using a pointer such as a remote controller or a gesture, the user information for
setting the image 12 as the main image is acquired by the user information
acquisition unit 360. In this case, as illustrated in FIG. 5b, the images 11 and 12 are
displayed on the display unit 351 by setting the image 12 as the main image and
setting the image 11 as the sub-image. Further, display positions of the images 11
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information (for example, a manual manipulation or a line of sight) acquired by the
user information acquisition unit 360.

[0097]

[Communication example]

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 the information processing devices
200 and 300.

[0098]

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 illustrated 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.

[0099]

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.

[0100]

In FIGS. 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 sub-image 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 main image on the display unit

351 and a normal power consumption mode is set in the information processing
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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.

[0101]

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
powered 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 information processing device 300 causes the management
information retention unit 390 to retain the management information of each source
device connected to the information processing device 300 using the wireless
communication (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.
[0102]

Subsequently, a case in which the user performs a manipulation of setting
the output form (changing manipulation) is assumed (502). In this case, a control
signal related to the setting manipulation is acquired as the user information 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
management information retention unit 390 (illustrated in FIG. 4) based on the user
information (503 and 504). For example, as illustrated in FIG. 5b, 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 sub-
image is assumed. In this case, the control unit 370 changes the output form 396
(illustrated in FIG. 4) of the information processing device 200 in the management
information retention unit 390 to "SUB" (503 and 504).

[0103]
The information processing device 200 transmits a mode table request (an

inquiry request of the resolution, the audio quality, the low power consumption mode,
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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 processing device 300.

[0104]

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,
for example, information regarding the information processing device 200 used for
the information processing device 300 to give a setting demand to the information
processing device 200 along with the radio wave propagation environment and the
display form. For example, the command information is information that includes
output form information (for example, a main image and a sub-image) 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, performance priority request information of a
source device, a 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
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processing device 200 is, for example, information indicating whether the output
form of the data from the information processing device 200 is a main form or a sub-
form. The information processing device 300 transmits the command information
including 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
information processing device 200, the information processing device 300 may
transmit each piece of information regarding 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 wfd-
audio-codecs, wfd-video-formats, wfd-content-protection, wfd-displayedid, wfd-
coupledsink, wfd-client-rtpports, wfd-12C, wfd-uibccapability, wfd-connectortype,
wfd-sandby-resume-capability, and the like defined as RTSP Message, but message
content to be transmitted is assumed not to be limited in these commands.

[0105]

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 processing device
200 determines whether the information processing device 300 has a function
corresponding to a power consumption operation mode. Subsequently, the control
unit 240 of the information processing device 200 transmits mode setting information
indicating that the specified 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
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power consumption mode is set, to the information processing device 300 (509 and
510).
[0106]

In this example, the example in which the image is specified as the main
image or the sub-image 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 main image or the sub-image as a
reference. For example, the low power consumption mode may be set by
interchanging a permission flag indicating that the mode can transition to the low
power consumption mode between the source and sink devices.

[0107]

Subsequently, the control unit 240 of the information processing device 200
sets a sub-mode 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 sub-image (512). In the line control system 202, the low power
consumption mode is set (513).

[0108]

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 consumption mode. Further, in the setting process
(512), only an audio of the source device allocated to the main image may be set to
be reproduced from a speaker and the audio of the source device allocated to the sub-
image may be set not to be reproduced. The volume of the audio of the source
device allocated to the main image may be set as a main and the volume of the audio
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reproduced.
[0109]

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 sub-image (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.

[0110]

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).

[0111]

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 transmission process to the information processing device 300 (515 to
520).

[0112]

For example, the control unit 240 of the information 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).

[0113]

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
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output form). Therefore, the control unit 370 of the information 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).

[0114]

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 control unit 240 of
the information processing device 200 transmits a stream for outputting the sub-
image 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 sub-
image on the display unit 351.

[0115]

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.

[0116]

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 process function, the image

data from the information processing device 200 may be continuously transmitted.
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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 transmission buffer. During the sleep period, the image processing 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.

[0117]

During the sleep period, only the image corresponding 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.

[0118]

Next, an example of the case in which the user performs a manipulation of
setting the output form (changing manipulation) will be described.
[0119]

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 device 200 as the main image is assumed. In
this case, the control unit 370 changes the output form 396 (illustrated in FIG. 4) of
the information processing device 200 in the management information retention unit
390 to "MAIN" (532 and 533).

[0120]

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 processing device 200 sleeps,
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manipulation of setting the output form (changing manipulation).
[0121]

Accordingly, when the user performs the manipulation 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).

[0122]

Here, a case in which each unit of the information processing device 200
wakes up and the transmission process 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).

[0123]

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).

[0124]

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
information 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
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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.

[0125]

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 command 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 regarding the change and is, for example,
output form information of the resolution and the audio quality regarding the
information processing device 200.

[0126]

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
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perform negotiation again in regard to the setting values unchanged in the output
form in the process (534). For example, wfd-displayedid, wfd-client-rtpports, wfd-
12C, and wfd-connectortype can be exemplified.

[0127]

Subsequently, the control unit 240 of the information processing device 200
sets the main mode as the transmission mode (545). Accordingly, in the data
transmission system 201, the resolution for displaying the main image 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).

[0128]

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 main image 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. 5a, the
image 11 based on the stream from the information processing device 200 is
displayed as the main image on the display unit 351.

[0129]

In this example, the example in which the previous output form (the output
form when the information processing 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 display form may be decided based on an order of
connection to the information processing device 300.

[0130]
In FIGS. 6 to 8, the example in which the information processing device 200

inquires the setting information regarding the information processing device 300 and
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sets the transmission parameters based on the received parameter information has
been described. However, the information processing device 200 may ask a setting
request 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 indicating that there is no problem from the information processing device
300. This example is illustrated in FIGS. 9 and 10.

[0131]

[Communication example]

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.

[0132]

Processes (561 o 564) illustrated in FIG. 9 correspond to the processes (501
to 504) illustrated in FIG. 6.

[0133]

Subsequently, the control unit 370 of the information processing device 300
transmits a mode status notification 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, 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
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synchronization positions, performance priority request information of a source
device, a 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 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.

[0134]

In this way, immediately after the setting manipulation of the output form by
the user in the information processing device 300 is performed, the mode status
notification 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. Therefore, it is possible to shorten a setting time (change time)
between the information processing devices 200 and 300 connected using the
wireless communication.

[0135]

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 control 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 comparison 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 consumption mode) to the information processing device 300 (567
and 568).

[0136]

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 consumption mode) specified

by the received mode setting request. Then, the control unit 370 of the information
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processing device 300 transmits a mode setting availability command for notifying
the determination result to the information processing device 200 (569 and 570).
[0137]

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 sub-mode 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)
illustrated in FIG. 10 correspond to the processes (519 to 522) illustrated in FIG. 7.
[0138]

When a mode setting availability command indicating non-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 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.

[0139]

Processes (581 to 583) illustrated in FIG. 10 correspond to the processes
(531 to 533) illustrated in FIG. 7.

[0140]

Subsequently, the control unit 370 of the information processing device 300
transmits a mode status change notification for notifying the information processing
device 200 of the output form changed by the user to the information processing
device 200 (584 and 585). The mode status change notification is information for

notifying of the resolution and the audio quality which can be set by the information
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processing device 200 and whether to correspond to the low power consumption
mode along with the output form (for example, the main form or the sub-form)
changed by the user.

[0141]

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 consumption mode). The process
of deciding the setting content is the same as the above-described decision process.
Subsequently, 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 content (for example, the resolution and audio, and the
power consumption mode) to the information processing device 300 (586 and 587).
[0142]

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 consumption 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).
[0143]

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.

[0144]

Here, when the source device performs switch between the sub-image and
the main image, information (for example, information for comprehending the
beginning of a group of picture (GOP) or information for comprehending the
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stream to be transmitted. In other words, when the source device performs 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 sub-image and the main image at
an appropriate timing based on information indicating the timing. That is, when
physical link switch information is received, the control unit of the source device can
perform control such that AVC/HEVC starts from the [ frame. In this way, an
environment in which VC/HEVC is started from the I frame is, for example, a timing
at which a wireless link is changed by FST or a timing at which switching diversity
is switched. Accordingly, a packet loss occurs at the time of the switching of the
wireless link. Therefore, the packet loss can be made invisible by transmitting the I
frame subsequently. However, a codec capable of receiving the switching
information and outputting the I frame is necessary.

[0145]

Here, FIGS. 6 to 10 illustrates the example in which the standby and wake-
up of the source device connected 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 performed
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.

[0146]

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.

[0147]

As illustrated in FIG. 11, the information processing 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
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information processing device 200 (565 and 566). When the correspondence is
possible, the information 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).
[0148]

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 transmission control (for example, the data transmission speed
control, the scalability transmission rate control, the multi-reception diversity setting
control, and the content protection setting control) can be appropriately in a state
change (the change of the output form (564)).

[0149]

Here, for example, in a command prepared in Wi-Fi Certified Miracast, an
RTSPMS5 message including wfd-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 RTSPMS5 message
including wfd-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 wfd-triggered-method can be received by the
information processing device 200 and the information processing device 200 can
start capability re-negotiation with the information processing device 300. That is,
the management information can be exchanged using the RTSPMS5 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 RTSPMS5 message including wfd-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
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processing device 300 can include at least one of a transmission rate changing
request and a transmission quality changing request in the command o be transmitted
from the information processing device 300 to the information processing device 200
and transmit the command to the information processing device 200. As the
command, for example, a command (for example, WFD-triggered-method of M5 or
a command of M4 or higher) in a state in which an HDCP (which will be described
in the third embodiment of the present technology) session is maintained can be used.
[0150]

[Operation example of information processing device (source device)]

FIG. 12 is a flowchart illustrating an example of a processing procedure of a
data transmission process performed 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.

[0151]

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.

[0152]

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 command
information to the information processing device 300 (step S903).

[0153]
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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 control unit 240 sets the resolution of the image and the audio quality of the
audio in response to the change request.

[0154]

Subsequently, the control unit 240 performs the transmission process of
transmitting the stream to the information processing device 300 according to the
setting (step S905).

[0155]

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).

[0156]

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 information 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.

[0157]

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.
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[0158]

When the change request is not included in the response message (step
S910), the control unit 240 determines 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 performed (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.
[0159]

[Operation example of information processing device (sink device)]

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).

[0160]

For example, the control unit 370 of the information 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 main image or a link radio wave propagation
environment between the information processing device 300 and each source device.
[0161]

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 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.

[0162]
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For example, the information processing device 300 can comprehend the
radio wave propagation characteristics 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 processing
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.
[0163]

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).
Subsequently, the control unit 370 decides the output form based on the acquired
management information and user information (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.

[0164]

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 main image 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.

[0165]
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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 S923), the
control unit 370 determines whether the throughput of each source device is equal to
or less than a threshold value based on the management 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).

[0166]

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).

[0167]

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
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.

[0168]

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 resolution 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 illustrated in FIG. 6) to be transmitted to this source device.

[0169]

It is determined whether a reception stop manipulation is performed (step

S929). When the reception stop manipulation is performed, the operation of the

data transmission speed control process ends.  When the reception stop
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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.

[0170]

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 communication can be
performed, and the sink device responds to the request may also be realized.

[0171]

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

[0172]

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
decreasing 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
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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 main image
and the sub-image) are paused for a given time or more, the image data may be
stopped as long as a manipulation (for example, pointing) is not performed by the
user.

[0173]

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 performed 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.

[0174]

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 frequency channel, power consumption, and
transmission rate.

[0175]

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, capability
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 capability re-negotiation is not limited thereto,
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but is defined as interchange of the device performance information. A
communication example of the interchange using a command of the Wi-Fi Certified
Miracast specification is illustrated in FIGS. 14 to 16.

[0176]

[Communication example of interchange using Wi-Fi Certified Miracast
specification command]

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 communication
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.

[0177]

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 _PARAMETER 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) message 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 PARAMETER 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 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 communication while
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ensuring a secrecy ability of a link set once by transmitting only messages of M4 or
higher.
[0178]

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

(1) "setting to the standby mode,"

(2) "when the source device cancels the standby mode or when the source
device cancels the standby mode of the sink device," and

(3) "when the sink device cancel the standby mode or when the sink device
cancels the standby mode of the source device."

[0179]

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 transmitted
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 PARAMETER (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.

[0180]

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 MS5 Request" (RTSP
SET PARAMETER (Request (wfd-trigger-method: PLAY)) message. The sink
device 830 can uses an "RTSP M7 Request" (RTSP PLAY Request) message
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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.

[0181]

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.

[0182]

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 transmitted from the source device 820
to the sink device 830 in response to the "RTSP MI12 Request" (RTSP
SET PARAMETER (with WFD-standby)) message can be used.

[0183]

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.

[0184]

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-
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negotiation.
[0185]

In this way, for example, the wireless communication unit 320 of the
information processing device 300 performs the communication with the source
device to exchange the capability information regarding the information processing
device 300 and the capability information regarding the information processing
device 200. The wireless communication unit 220 of the information processing
device 200 performs the communication with the information processing device 300
to exchange the capability information regarding the information processing device
200 and the capability information regarding the information processing device 300.
In this case, the wireless communication units 220 and 320 can exchange the
capability information with capability negotiation or capability re-negotiation.

[0186]

The control unit 370 of the information processing device 300 performs the
stream transmission control (for example, the data transmission speed control, the
scalability transmission rate control, the multi-reception diversity setting control, and
the content protection setting control) with the information processing 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
embodiment 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 transmission speed control, the scalability transmission rate control, the
multi-reception diversity setting control, and the content protection setting 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 communication of the stream with the information
processing device 300.

[0187]
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The control unit 370 of the information processing device 300 performs the
control such that the power consumption 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
processing device 200. The control unit 240 of the information processing device
200 sets the power consumption mode based on the control performed from the
information processing 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 corresponding 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.

[0188]
<2. Second embodiment>

In the second embodiment of the present technology, an example in which
the scalability transmission rate control is performed using a scalable codec will be
mainly described.

[0189]

Here, roughness of target rate precision of transmission rate control between
source and sink devices and a transmission rate control method when an obstacle is
located between the source and sink devices will be described.

[0190]
[When obstacle is located between source and sink devices]

For example, a case in which an obstacle (for example, a person) causing
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instability of a connection environment of source and sink devices is located will be
considered. For example, when a person blocks source and sink devices, a
connection environment is instantaneously interrupted despite being temporary.
The instantaneous interruption differs according to a situation. However, for
example, there is a concern of application transmission being affected. For example,
when an end-to-end delay time from the source device to the sink device is about
tens of milliseconds, there is a concern of the instantaneous interruption time
affecting the application transmission.

[0191]

[Roughness of target rate precision of transmission rate control]

In recent years, a scalable codec has started to be used in order to transmit
the same images and audios to a plurality of locations from MCU (multipoint
connection) mainly in TV conference. When the scalable codec is compared to a
normal codec, the hardware scales of both an encoder and a decoder increase.
However, in terms of multicast use, there is the advantage that a transmission side
can perform transmission regardless of a display ability or a decoding ability of a
reception side. The reception side can freely select a display resolution or temporal
scalability depending on a reception ability, and thus all of the reception devices may
not necessarily match the same setting.

[0192]

Further, the scalable codec is considered to be technically effective in a high
dynamic range environment of a transmission rate. For example, a data
transmission rate can be narrowed by notifying an encoder side of reception
characteristics while displaying even a video which can be generated with wirelessly
receivable packets. In actual use, however, a reception side display device has a
resolution of SD, HD, or 4K. Therefore, in spatial scalability or temporal scalability,
it is difficult to effectively set a transmission rate with granularity of several Mbps.
For this reason, it is general to set reduction of a data transmission rate with
granularity such as 1/2, 1/4, or 1/16. In a unicast environment of a wireless network,
there is a demand for necessity to adjust a signal-to-noise ratio (SNR) scalability and

spatial scalability or temporal scalability in a range in which a loss of the reception
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side is not noticeable.
[0193]
[Transmission rate control method]

Here, a case in which a scalable codec is used on a wireless network system
of 60 GHz typified by IEEE802.11ad will be considered.
[0194]

For example, in wireless video transmission in which [EEE802.11a/B/g/n is
used, the dynamic range of a data transmission rate is not large (for example, a range
in which a throughput allowable without a packet loss in video transmission is 1
Mbps to 20 Mbps) and there is also radio wave interference between links.
Therefore, when a network is formed, control is mainly performed such that a
wireless band is not used as much as possible by narrowing an encoding rate.

[0195]

However, when a wireless network is used at 60 GHz, a data transmission
rate is equal to or greater than maximum 2 Gbps. Compared to a 2.4 GHz band or a
5 GHz band, the interference between links is reduced since spatial division can be
performed in a beamforming environment. That is, interference present in the same
channel and caused by another network is reduced. For example, when a 1-to-2
network is used at a transmission rate of 1 Gbps, two units can mutually use a
transmission rate corresponding to 500 Mbps without interference. Therefore, it is
not necessary to decrease video and audio data transmission rates unnecessarily.
Thus, video and audio data may be transmitted at a rate corresponding to 500 Mbps
and image data of a reception side may be displayed with a resolution of a layer
which can receive the image data.

[0196]

Further, it is possible to measure an error rate corresponding to 500 Mbps.
For example, a case in which an interference wave is entered and a transmission rate
is abruptly reduced to about 1/10 is assumed. In this case, when control is
performed to instantaneously decrease a rate so that no error occurs, link quality is
normally obtained as feedback information from a reception side and the link quality

is determined. However, the feedback information may not be comprehended in the
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abrupt decrease in the transmission rate as in the interference wave, and a
transmission side may not handle the decrease in the transmission rate except for, for
example, a transmission buffer amount or the number of retransmissions of
transmission packets. For this reason, it is necessary to comprehend a radio wave
propagation environment faster. When the interference wave disappears and the
link quality becomes better, it is desirable to increase the video and audio data
transmission rates narrowed until now and returns to high image quality. However,
originally, since the transmission rate is narrowed, it may not be comprehended how
far the transmission rate is increased. When a wireless network is used at 60 GHz,
the transmission rate is high at 1 Gbps. Therefore, even when image transmission
of 500 Mbps is performed, the remaining 500 Mbps can be returned to error
measurement. That is, an error rate corresponding to 500 Mbps can be assumed
while performing the image transmission. Therefore, a link environment in which a
difference in the transmission rate is large, it is important to appropriately perform
the transmission rate control of video and audio data. Accordingly, in the second
embodiment of the present technology, an example in which the transmission rate
control is appropriately performed will be described.

[0197]

[Configuration example of communication system]

FIG. 17 is a block diagram illustrating a system configuration example of a
communication system 700 according to the second embodiment of the present
technology.

[0198]

The configuration of the communication system 700 is the same as the
configuration of the communication system 100 illustrated in FIG. 1. Therefore, the
same reference numerals are given to common portions to the communication system
100 illustrated in FIG. 1 and the description thereof will be partially omitted.

[0199]

However, FIG. 17 is different from FIG. 1 in that radio wave arrival ranges

of two kinds of different frequency channels are indicated as radio wave arrival

ranges (service ranges) of the information processing device 300 by dotted ellipses
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701 and 702. For example, a first frequency channel is set to 60 GHz and a radio
wave arrival range of the first frequency channel is indicated by the ellipse 701. A
second frequency channel is set to 2.4 GHz and a radio wave arrival range of the
second frequency channel is indicated by the ellipse 702.

[0200]

Here, the radio wave arrival range 701 means, for example, a range (service
range) in which the information processing devices 200 and 400 can transmit streams
to the information processing device 300 using the first frequency channel. The
radio wave arrival range 702 means, for example, a range (service range) in which
the information processing devices 200 and 400 can transmit streams to the
information processing device 300 using the second frequency channel.

[0201]

FIG. 17 illustrates an example of a case in which the information processing
device 200 is a mobile device and an obstacle (for example, a person) 703 is located
between the information processing devices 200 and 300. Here, an example in
which the information processing devices 200 and 300 perform a connection process
when the information processing devices 300 and 400 transmit streams will be
described.

[0202]

As described above, the information processing device 200 is present within
the radio wave arrival range 701. When the obstacle 703 is not present, normal
connection with the information processing device 300 can be performed. However,
illustrated in FIG. 17, when the obstacle 703 is present between the information
processing devices 200 and 300, radio waves interchanged between the information
processing devices 200 and 300 may be absorbed to or reflected from the obstacle
703. Therefore, an instantaneous interruption between the information processing
devices 200 and 300 or a considerable decrease in a data transmission rate between
the information processing devices 200 and 300 despite presence within the radio
wave arrival range 701 is assumed.

[0203]

Here, when the instantaneous interruption between the information
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processing devices 200 and 300 is temporary, a case in which the connection can be
restored by a line restoration mechanism or the like at 60 GHz (hereinafter referred
to as case 1) is assumed. As the connection restoration mechanism, for example, a
method of controlling directivity of a radio wave of beamforming, beam tracking, or
the like can be exemplified. On the other hand, a case in which the obstacle 703
blocks radio waves of the information processing device 200 in all of the directions
and a line of 60 GHz is continuously disconnected (hereinafter referred to as case 2)
is also assumed. In case 2, the same operation as that of a case in which the radio
wave arrival range 701 moves to the radio wave arrival range 702 is performed.
Further, a video of stream transmission is disturbed in both of case 1 and case 2.
[0204]

Accordingly, to correspond to the connection environment illustrated in FIG.
17, a frequency range in which a service area is large is preferably used between two
frequency channels in case 2. For example, in the second embodiment of the
present technology, an example in which the second frequency channel (2.4 GHz
band) in which a service area is large is used between two frequency channels will be
described.

[0205]

That is, when the communication quality specified by radio wave
propagation measurement information decreases and it is necessary to restrict stream
transmission control (for example, data transmission speed control and scalability
transmission rate control), the control unit 370 can perform control such that the used
frequency channel is changed to a frequency channel of a faster data transmission
speed based on the radio wave propagation measurement information and the use of
the information processing device 300. Examples of the use of the information
processing device 300 include a display form of the display unit 351 and a movement
state of the information processing device 300. The use of the information
processing device 300 is assumed to include a case in which instantaneous
interruption occurs between the information processing devices 200 and 300. When
the communication quality specified by radio wave propagation measurement

information decreases and it is necessary to restrict the stream transmission control
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(for example, the data transmission speed control and the scalability transmission
rate control), the control unit 370 can perform control such that the used frequency
channel is changed to a frequency channel of a slower data transmission speed based
on the radio wave propagation measurement information and the use of the
information processing device 300. For example, when the communication quality
specified by radio wave propagation measurement information decreases and it is
necessary to restrict the stream transmission control (for example, the data
transmission speed control and the scalability transmission rate control), the data
transmission speed can be faster for correspondence by changing the frequency
channel to the first frequency channel at the time of the using of the second
frequency channel based on the radio wave propagation measurement information
and the use of the information processing device 300. Conversely, the data
transmission speed can be changed to be slower for correspondence by changing the
frequency channel to the second frequency channel at the time of using of the first
frequency channel. An embodiment of the present technology is not limited to only
the switching of the frequency channel, but another method may be used. For
example, by changing a bandwidth, it is possible to perform the stream transmission
control (for example, the data transmission speed control and the scalability
transmission rate control). For example, in 802.11, a plurality of bandwidths are
supported, and a 20 MHz band, a 40 MHz band, an 80 MHz band, a 160 MHz band,
and the like are present. When the bandwidth increases, the data transmission speed
becomes faster. The control unit 370 may perform control such that the bandwidth
is enlarged or reduced when the communication quality specified by the radio wave
propagation measurement information decreases and it is necessary to restrict the
stream transmission control (for example, the data transmission speed control and the
scalability transmission rate control). In this way, by setting the capability of the
information processing device 200 comprehensively based on the use of the
information processing device 300 and the radio wave propagation environment, it is
possible to improve stability of the entire system.

[0206]

In case 1, according to the instantaneous interruption time of the
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information processing device 200, the connection may continue without change of
the frequency channel of the information processing device 200 or the frequency
channel of the information processing device 200 may be changed. As a
determination reference of whether to continue the connection of the information
processing device 200, for example, there is the number of control trials the
directivity of the radio wave is controlled.

[0207]

In case 2, when the information processing device 200 moves from the radio
wave arrival range 701 to the radio wave arrival range 702, the user may be
instructed whether to disconnect the information processing device 200 and raise the
image quality and the audio quality of another link or to change the frequency
channel of the information processing device 200 without disconnection of the
information processing device 200. For example, by causing the information
processing device 300 to display a pop-up for instructing whether to disconnect
information processing device 200 and permit an increase in the image quality and
the audio quality of another link, it is possible to instruct the user using the pop-up.
For example, when whether the information processing device 200 is caused to
display the pop-up is displayed by the information processing device 300 and an
instruction to cause the information processing device 200 to display the pop-up is
given, the information processing device 200 may be caused to display the pop-up.
In this case, the user of the information processing device 200 can give the
instruction. To ensure a more stable link, it is desirable to select a communication
scheme with a slower transmission speed than a communication scheme with a fast
transmission speed and start the communication when the connection process starts.
[0208]

For example, when the disconnection is permitted on the pop-up, the
information processing device 300 performs a process of stopping the stream
transmission with the information processing device 200 until an improvement in the
link radio wave propagation situation. In this case, the management information
regarding the information processing device 200 retained in the management

information retention unit 390 is erased.
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[0209]

For example, when the disconnection is not permitted on the pop-up, the
information processing device 300 performs a process of changing the frequency
channel of the information processing device 200.

[0210]

In this way, the control unit 370 can perform control such that the display
unit 351 is caused to display the display information (for example, the pop-up)
regarding whether to disconnect the used frequency channel. When a user
manipulation indicating that the disconnection of the used frequency channel is not
permitted is received, the control unit 370 performs control such that the frequency
channel is newly changed.

[0211]

For example, in a situation in which the stream is transmitted with the link
of the information processing devices 400 and 300, it is necessary to perform a
process so that the stream transmission of another link is not affected. Therefore, it
is desirable to perform preliminary setting rather than instructing the user at a
movement timing of the information processing device 200. In this case, when the
link is automatically switched, the image quality decreases due to a change in the
resolution. Therefore, as a method of notifying the user of the link change state,
display of "2.4 GHz," "60 GHz," or the like may be performed.

[0212]

Here, an operation environment in which the information processing device
200 frequently moves between the radio wave arrival ranges 701 and 702 is also
assumed. Accordingly, FIG. 22 illustrates an example in which the first and second
frequency channels are switched at a high speed.

[0213]
[Image compression example]

Next, an example of an image compression method of making a packet loss
invisible to a user even in an environment in which the dynamic range of an
encoding rate is large will be described. In the second embodiment of the present

technology, transmission rate control using a scalable codec will be described as an
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example. First, the scalable codec will be described.
[0214]
[Examples of spatial scalability and SNR scalability]

FIG. 18 is a diagram for describing examples of the spatial scalability and
the SNR scalability used in the communication system 700 according to the second
embodiment of the present technology.

[0215]

FIG. 18a is a diagram for describing an example of the spatial scalability.
Specifically, three layers L1, L2, and L3 to be subjected to scalable encoding are
illustrated.

[0216]

The layer L1 is a base layer and the layers L2 and L3 are enhanced layers.
A ratio of the spatial resolution of the layer L2 to the layer L1 is 2:1. A ratio of the
spatial resolution of the layer L3 to the layer L1 is 4:1. Even when the resolutions
are mutually different in this way, there is a high possibility of a motion appearing in
a prediction unit B1 inside the layer L1 also appearing similarly in a corresponding
prediction unit B2 inside the layer L2 and a corresponding prediction unit B3 inside
the layer L3. This is motion correlation between the layers in the spatial scalability.
[0217]

FIG. 18b is a diagram for describing an example of the SNR scalability.
Specifically, three layers L1, L2, and L3 to be subjected to scalable encoding are
illustrated.

[0218]

The layer L1 is a base layer and the layers L2 and L3 are enhanced layers.
The spatial resolutions of the layers L1, L2, and L3 are mutually the same.

[0219]

However, for example, a minimum quantization scale of the layer L1 is 25
and a bit rate of an encoded stream is suppressed to about 2 Mbps by quantization of
an orthogonal transform coefficient. On the other hand, for example, a minimum
quantization scale of the layer L2 is 12 and a bit rate of an encoded stream is about 5

Mbps. For example, a minimum quantization scale of the layer L3 is 0 and a bit
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rate of an encoded stream is about 10 Mbps. Even when the bit rates are mutually
different in this way, there is a high possibility of a motion appearing in the
prediction unit B1 inside the layer L1 also appearing similarly in the corresponding
prediction unit B2 inside the layer L2 and the corresponding prediction unit B3
inside the layer L3. This is motion correlation between the layers in the SNR
scalability.

[0220]

[Example of stream transmission amount using scalable video coding extensions of
high efficiency video coding (SHVC)]

FIG. 19 is a diagram schematically illustrating a stream transmission amount
using SHVC used in the communication system 700 according to the second
embodiment of the present technology.

[0221]

As illustrated in FIG. 19, a high-quality video corresponding to HD is
subjected to image compression with high efficiency video coding (HEVC) and an
image quality equivalent to 100 Mbps is assumed. For example, the image quality
is encoded with scalability to correspond to 25 Mbps of the base layer and
correspond to 100 Mbps of the enhanced layer in SHVC when the spatial scalability
is used.

[0222]

For example, when only an equivalence of 25 Mbps of the base layer can be
received by a sink device, video display is achieved. Further, when an equivalence
of 100 Mbps of the enhanced layer is received, higher quality is realized.

[0223]

When the data transmission rate is further narrowed from the viewpoint of
the data transmission rate control, the data transmission rate can be set to 1/2 or 1/4
by using the temporal scalability.

[0224]

For example, a case in which an original image is 60 fps and an application
allowing up to 30 fps is assumed. In this case, for an image with HD 100 Mbps, the
data transmission rate can be narrowed up to 13 Mbps (100 Mbpsx(1/2)x(1/4)) using
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the spatial scalability and the temporal scalability, as illustrated in FIG. 19.
[0225]
[Example in which data transmission rate is narrowed using SNR scalability]

FIG. 20 is a diagram schematically illustrating an example in which a data
transmission rate is narrowed using the SNR scalability used in the communication
system 700 according to the second embodiment of the present technology.
Specifically, an example in which the data transmission rate is narrowed from 1000
Mbps to 125 Mbps using the SNR scalability will be described.

[0226]

Here, a case in which the wireless communication units 220 and 320
illustrated in FIGS. 2 and 3 use 60 GHz is assumed. In this case, the data
transmission rate of 1000 Mbps which is 10 times HD 100 Mbps can be narrowed up
to 500 Mbps or 250 Mbps using 1/2 temporal scalability and 1/4 temporal scalability.
For example, when the data transmission rate received by the sink device is equal to
or greater than 250 Mbps, a video does not stop. Therefore, for example, a
reception side may not receive a video at 1000 Mbps. However, when the reception
side can receive a video at up to 500 Mbps, it is possible to output a high-quality
video in which the display quality of the sink device is 500 Mbps.

[0227]

A case in which the sink device capable of receiving the video at up to 500
Mbps notifies the source device of the data transmission rate and the source device
reduces the data transmission rate of the SNR scalability to 500 Mbps is assumed.
In this case, the SNR is less than that of a video encoded for a target of 1000 Mbps,
but the reception side can switch and reproduce a video seamlessly without a
deterioration in fps.

[0228]

In FIGS. 19 and 20, simple numerical values have been used to facilitate the
description. However, these numeral values are merely examples and the same can
also apply to other numeral values. In FIG. 20, an example in which a narrowing
width of the data transmission rate is set to two stages is illustrated, but the same can

also apply to a case in which the narrowing width is set to three stages. For
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example, as the number of stages increases as in three or more stages, the minimum
data transmission rate can be narrowed, and thus the dynamic range of the data
transmission rate can be broadened. Further, even when the transmission rate is
returned from a low transmission rate to a high transmission rate, communication is
performed at the data transmission rate of 500 Mbps to the data transmission rate of
1000 Mbps and a received reception transmission rate from the information
processing device is comprehended. Accordingly, the packet loss can be made
invisible, and thus an optimum SNR can be set.

[0229]

[Acquisition example of management information]

FIG. 21 is a sequence chart illustrating a communication process example
between the devices included in the communication system 700 according to the
second embodiment of the present technology. FIG. 21 illustrates an example in
which the information processing device 300 acquires the management information
regarding each of the information processing devices 200 and 400.

[0230]

Processes (801 to 806) and processes (807 to 812) illustrated in FIG. 21
correspond to the processes (505 to 510) illustrated in FIG. 6.

[0231]

In FIG. 21, the same acquisition example of the management information as
the first embodiment of the present technology is illustrated, but the management
information regarding each information processing device may be acquired
according to another method.

[0232]
[Operation example of information processing device (source device)]

FIG. 22 is a flowchart illustrating an example of a processing procedure of a
frequency channel setting process performed by the information processing device
300 according to the second embodiment of the present technology.

[0233]
FIG. 22 illustrates an example of a case in which the information processing

device 300 performs link (first link) connection with the information processing
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device 200 and performs link (second link) connection with the information
processing device 400. FIG. 22 illustrates an example in which content
transmission is performed using the first frequency channel in the first link and
content transmission is performed using the second frequency channel in the second
link when the processing procedure starts. FIG. 22 illustrates an example in which
it is determined whether there is a problem in data transmission speeds of both of the
two frequency channels and connection setting is performed such that the two
frequency channels are switched at a high speed while being conscious of a data
transmission speed state of another link. FIG. 22 illustrates an example in which an
operation starts by setting the first link to 60 GHz and setting the second link to 2.4
GHz for convenience. Since the data transmission speeds of the two frequency
channels are assumed to be 10 times or more, the data transmission rate at 2.4 GHz is
supposed to be 100 Mbps and the data transmission rate at 60 GHz is supposed to be
1 Gbps for description in the example illustrated in FIG. 22.

[0234]

First, the control unit 370 acquires the management information regarding a
first source device (the information processing device 200) (step S951).
Subsequently, the control unit 370 acquires the management information regarding a
second source device (the information processing device 400) (step S952). Each
piece of management information is retained in the management information
retention unit 390. A method of acquiring the management information is
illustrated in FIG. 21.

[0235]

Subsequently, the control unit 370 decides data transmission rates of the
links (the first and second links) in consideration of the display setting (a display
position, a size, or the like of an image on the display surface) (step S953).

[0236]

The data transmission rates of the links (the first and second links) may be
decided using the parameters illustrated in FIG. 4. For example, the data
transmission rates of the links (the first and second links) can be decided as setting

values in consideration of the areas of the main image and sub-image.
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[0237]

Here, a relation between the data transmission rates of the main image and
the sub-image will be described. For example, a case in which the main image has
an area which is N times of the area of the sub-image is assumed. In this case, the
data transmission rate of the main image when 60 GHz is used can be set to 1 Gbps x
(N/(N+1)). The data transmission rate of the main image when 2.4 GHz is used can
be set to 100 Mbps x (N/(N+1)).

[0238]

The data transmission rate of the sub-image when 60 GHz is used can be set
to 1 Gbps x (1/(N+1)). The data transmission rate of the sub-image when 2.4 GHz
is used can be set to 100 Mbps x (1/(N+1)).

[0239]

Subsequently, the control unit 370 determines whether each source device
connected to the information processing device 300 is unstable (step 954). Here,
the fact that the source device is unstable means, for example, that an image
displayed on the display unit 351 is disturbed. Conversely, when all of the source
devices are not unstable (step S954), the process returns to step S951.

[0240]

When any source device is unstable (step S954), determination based on
stability of the link of the unstable source device (target source device) is performed
(step S955). For example, the control unit 370 determines whether the PER of the
source device is equal to or greater than a threshold value (step S955). When the
PER of the source device is less than the threshold value (step S955), the link of the
source can be determined to be stable. Therefore, an operation of the frequency
channel setting process ends.

[0241]

In this example, the example in which the PER is used as an index when the
stability of the link is determined has been described, but another index may be used.
For example, the stability of the link may be determined using a BER, an RSSI, a
PER, the number of retransmissions of packets, a throughput, frame drop, an SIR, or

the like as the index. Packet delay received by a reception side may be determined
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and information regarding the packet delay may be used as radio wave propagation
measurement information. 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, for example, at the time of occurrence of an error.
The packet delay serves as, for example, an index indicating where link
characteristics deteriorate in a wireless system in which a plurality of devices share
wireless bands.

[0242]

When the PER of the source device is equal to or greater than the threshold
value (step S955), the control unit 370 confirms the unstable link (step S956). That
is, the control unit 370 determines whether the source device is the first source
device (step S956). Then, an empty situation of a frequency channel different from
the frequency channel currently used by the source device is comprehended (step
S957 and S958).

[0243]

For example, when the source device is the second source device (step
S956), an empty situation of a frequency channel different from the frequency
channel currently used by the second source device is comprehended (step S957).
When the source device is the first source device (step S956), an empty situation of a
frequency channel different from the frequency channel currently used by the first
source device is comprehended (step S958).

[0244]

Here, FIG. 22 illustrates an example of a case in which the main image and
the sub-image have the same area (where N=1). An example in which the
frequency channel is 60 GHz and the data transmission rate is 1 Gbps in the first
source, and the frequency channel is 2.4 GHz and the data transmission rate of the
source is 100 Mbps in the second source is illustrated.

[0245]

For example, when the second source is changed (step S956), the frequency

channel of the first link remains at 60 GHz and the data transmission rate is dropped

from 1 Gbps to 500 Mbps (step S957). The frequency channel of the second link is
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changed from 2.4 GHz to 60 GHz and the data transmission rate is changed from 100
Mbps to 500 Mbps (step S957). In this way, when the frequency channel of the
second link is changed from 2.4 GHz to 60 GHz, two links (the first and second
links) are necessary for 60 GHz. Here, for example, a case in which the maximum
data transmission rate of 60 GHz is 1 Gbps and the areas of the main image and the
sub-image are the same is assumed. In this case, the same transmission speed is
necessary for the main image and the sub-image. In this case, to perform
transmission with two links (the first and second links), it is necessary to set 500
Mbps (1 Gbps/2) as the data transmission rate. Therefore, when the frequency
channel of the second link is changed from 2.4 GHz to 60 GHz, the data transmission
rate is changed from 100 Mbps to 500 Mbps (step S957).

[0246]

For example, when the first source is changed (step S956), the frequency
channel of the first link is changed from 60 GHz to 2.4 GHz and the data
transmission speed is lowered from 1 Gbps to 50 Mbps (step S958). For the second
link, the frequency channel remains at 2.4 GHz and the data transmission rate is
lowered from 100 Mbps to 50 Mbps (step S958). When the frequency channel of
the second link remains at 2.4 GHz, the reason for lowering the data transmission
rate from 100 Mbps to 500 Mbps is the same as that of the case in which the
frequency channel of the second link is changed from 2.4 GHz to 60 GHz (step
S957).

[0247]

In this way, after the empty situation of the data transmission speed is
comprehended (steps S957 and S958), the control unit 370 notifies the target source
device of the change information regarding the frequency channel and the encoding
rate in regard to the unstable link (step S959).

[0248]

Subsequently, the control unit 370 determines whether a setting request is
received from the target source device transmitting the change information (step
S960). When the setting request is not received, the monitoring is continuously

performed. Conversely, when the setting request is received (step S960), the
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control unit 370 transmits a response to the setting request to the target source device
(step S961). After the response to the setting request is transmitted, the source
device sets the encoding rate. That is, the target source device sets the encoding
rate to control the stream generation of the image or the audio in consideration of the
number of devices connected to the network for each frequency channel to be used.
[0249]

An embodiment of the present technology is not limited thereto. For
example, the streams of separate throughputs at 60 GHz and 2.4 GHz may be
generated and switching may be performed while being synchronized. For example,
such a process is possible by using a low delay codec.

[0250]

Subsequently, the control unit 370 decides the encoding rate or the
frequency channel to be used with reference to each piece of information regarding
whether characteristics of 60 GHz are better or characteristics of 2.4 GHz are better
according to a communication situation (step S962). Here, each piece of referred
information is, for example, information such as the PER, the data transmission rate,
and the stability or the management information illustrated in FIG. 4.

[0251]

Subsequently, the control unit 370 selects the stable frequency channel
between 60 GHz and 2.4 GHz (step S963). Then, the control unit 370 transmits a
request for transmitting the stream using the selected frequency channel to the target
source device (for example, the information processing device 200) (step S963).
Accordingly, the stable link is selected and the stable stream communication can be
performed.

[0252]

Each threshold value may be changed according to whether the source
device is a mobile device. Accordingly, when the source device is a mobile device,
the switching is configured to easily occur and the stabilization is realized, and thus
the transmission can be realized.

[0253]

Here, when the source device (target source device) targeted to change the
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frequency channel is a mobile device and two frequency channels are simultaneously
used, a battery is easily consumed. Accordingly, the information processing device
200 may perform determination based on information received from the information
processing device 300. To perform the determination, it is necessary to include
information regarding the links of all of the source devices connected to the
information processing device 300 in the information (for example, the command
information illustrated in FIG. 6) from the information processing device 300 and it
is necessary for the information processing device 200 to acquire each piece of such
information. Then, the information processing device 200 can select the stable
frequency based on the information regarding all of the source devices acquired in
this way. The information processing device 200 can determine whether another
link is affected. The information processing device 300 may be notified in advance
of the management information indicating that the information processing device 200
is a mobile station, and the information processing device 300 may determine the
frequency channel at which the transmission of the stream is stable based on the
information regarding the stream transmission control (for example, the data
transmission speed control and the scalability transmission rate control) of the entire
system.

[0254]

In this way, the information processing devices 200 and 300 are the
information processing devices capable of performing the wireless communication
using the plurality of frequency channels. The control unit 370 of the information
processing device 300 performs the control such that one frequency channel is set in
the information processing device 200 from the plurality of frequency channels based
on the capability information regarding the information processing device 200, the
radio wave propagation measurement information, and the use of the information
processing device 300. The control unit 370 of the information processing device
300 can perform the control such that one frequency channel is set more stably from
the plurality of frequency channels based on the capability information regarding the
information processing device 200, a function of causing a buffer standby time to be

automatically constant (Time To Live unction) and deleting the stream data from an
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unstable link transmission buffer after the constant time, a function of determining
that the link is unstable by the number of retransmissions or the like, and the use of
the information processing device. In this case, the control unit 370 of the
information processing device 300 can perform the control such that one frequency
channel is set based on the radio wave propagation measurement information
obtained by measuring the streams from the information processing device 200 while
switching the plurality of frequency channels.

[0255]

In this way, in the second embodiment of the present technology, a sink
device (for example, a multi-view monitor) gathering images transmitted from a
plurality of source devices as one can appropriately display images transmitted from
the source devices. For example, it is possible to provide a target rate of a scalable
codec according to a display form or a connection form of a sink device in regard to
a data transmission rate with a large dynamic range and perform data transmission
rate control in which the granularity of the transmission rate is minute. For example,
it is possible to perform the data transmission rate control using the SNR scalability,
the spatial scalability, and the temporal scalability.

[0256]

In the second embodiment of the present technology, the example in which
the first frequency channel is set to 60 GHz and the second frequency channel is set
to 2.4 GHz for use has been described, but the present technology is not limited
thereto. For example, the first frequency channel may be used as a 5 GHz band and
the second frequency channel may be used as a 2.4 GHz band.

[0257]

In the second embodiment of the present technology, the example in which
two kinds of frequency channels are used has been described, but an embodiment of
the present technology is not limited thereto. For example, the same can also apply
to a case in which two different kinds of frequency channels are used (for example,
LTE-A and 2.4 GHz or LTE-A and 60 GHz). For example, the same can also apply
to a case in which three or more kinds of frequency channels are used. For example,

the same can also apply to an information processing device that uses three kinds of
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frequency channels, 2.4 GHz, 5 GHz, and 60 GHz. In the second embodiment of
the present technology, the example in which the same frequency is used in the first
and second links has been described. However, the information processing device
300 may have access point (AP) PCP or group owner (GO) functions at 2.4 GHz, 5
GHz, and 60 GHz and an operation based on any of the functions may be performed
by the information processing device 300. The information processing devices 200
and 400 may operate as the GO, and the information processing device 300 may
operate as a client.

[0258]

[Interchange example of packets between source and sink devices]

Next, an interchange example of packets between a source device
(transmission side information processing device) and a sink device (reception side
information processing device) will be described in detail with reference to the
drawings.

[0259]
[Configuration example of information processing device (source device)]

FIG. 23 is a block diagram illustrating a functional configuration example of
an information processing device 710 according to the second embodiment of the
present technology. The information processing device 710 is an example of a
source device and corresponds to the information processing devices 200 and 400
illustrated in FIG. 17. In FIG. 23, only a configuration related to data transmission
in the configuration of the information processing device 710 is illustrated and the
other remaining configuration is not illustrated and will not be described.

[0260]

FIG. 24 is a diagram schematically illustrating packets generated in a
transmission process performed by the information processing device 710 according
to the second embodiment of the present technology. The packets will be described
in detail with reference to FIG. 23.

[0261]
The information processing device 710 includes an image data generation

unit 711, a supplemental enhancement information (SEI) generation unit 712, a



10

15

20

25

30

82

network abstraction layer (NAL) generation unit 713, a packetized elementary stream
(PES) generation unit 714, a transport stream (TS) generation unit 715, a real-time
transport protocol (RTP) generation unit 716, and an antenna 718. These units are
controlled by a control unit (which corresponds to the control unit 240 illustrated in
FIG. 2).

[0262]

The information processing device 710 is an example of an information
transmission device (source device) that acquires image data generated by an
imaging unit 719 and transmits the image data using wireless communication. The
imaging unit 719 is, for example, an imaging device that images a subject and
generates image data and is, for example, a digital still camera or a digital video
camera (for example, a camera-integrated recorder). In FIG. 23, an example in
which the imaging unit 719 is provided outside the information processing device
710 is illustrated, but the imaging unit 719 may be provided inside the information
processing device 710.

[0263]

The image data generation unit 711 performs various kinds of image
processing on the image data (image data with a high frame rate) supplied from the
imaging unit 719 to generate image data which is a transmission target. For
example, the image data generation unit 711 encodes the image data (the image data
with a high frame rate) supplied from the imaging unit 719 in accordance with
advanced video coding (AVC) scheme. Then, the image data generation unit 711
supplies the encoded image data (encoded data) to the NAL generation unit 713.
The image data generation unit 711 supplies control information regarding a current
encoding target to the SEI generation unit 712.

[0264]

The SEI generation unit 712 generates SEI and supplies the generated SEI
to each unit. For example, the SEI generation unit 712 generates control
information supplied from the image data generation unit 711, an encoding unit, and
control information regarding a transmission designation (sink device) of the image

data. For example, the SEI generation unit 712 generates the SEI for an AVC
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scheme and supplies the generated SEI for the AVC scheme to the NAL generation
unit 713. The SEI generation unit 712 generates a control information flag and
supplies the generated control information flag to the TS generation unit 715 and the
RTP generation unit 716.

[0265]

The NAL generation unit 713 adds an NAL header to the image data
(encoded data) supplied from the image data generation unit 711, the SEI supplied
from the SEI generation unit 712, or the like. That is, the NAL generation unit 713
generates an NAL unit of the compressed image data, the SEI, or the like. In this
way, the NAL generation unit 713 functions as a transmission data generation unit,
generates an access unit (AU) from the generated NAL unit as transmission data, and
supplies the transmission data to the PES generation unit 714. An example of the
NAL unit generated by the NAL generation unit 713 is illustrated in the top of FIG.
24,

[0266]

The PES generation unit 714 performs PES packetizing on the AU supplied
from the NAL generation unit 713 and supplies PES packets obtained through the
PES packetizing to the TS generation unit 715. An example of the PES packets
generated in the PES generation unit 714 is illustrated in the second from the upper
side of FIG. 24.

[0267]

The TS generation unit 715 performs TS packetizing on the data including
the PES packets supplied from the PES generation unit 714 and the display control
information flag supplied from the SEI generation unit 712 to generate TS packets.
Then, the TS generation unit 715 multiplexes the TS packets to generate a TS and
supplies the generated TS to the RTP generation unit 716. An example of the TS
packets generated by the TS generation unit 715 is illustrated in the third from the
upper side of FIG. 24.

[0268]

The RTP generation unit 716 generates the TS supplied from the TS

generation unit 715 as RTP packets and supplies the generated RTP packets to the
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packet generation unit 717. An example of the RTP packets generated by the RTP
generation unit 716 is illustrated in the bottom of FIG. 24.
[0269]

The packet generation unit 717 adds an UDP header or a TCP header and an
Internet Protocol (IP) header and generates wireless packets (IEEE802.11 packets to
perform wireless transmission. Then, the packet generation unit 717 supplies the
generated wireless packets to the antenna 718.

[0270]

The packet generation unit 717 sets the priority of the wirelessly transmitted
packets. Accordingly, the information processing device 710 can transmit packets
with high importance to another information processing device (sink device) even
when a change in a wireless radio wave environment occurs. A method of setting
the priority will be described in detail with reference to FIG. 25.

[0271]

The antenna 718 is an antenna that functions as a transmission unit and
transmits the wireless packets supplied from the packet generation unit 717 to
another information processing device (sink device) using radio waves.

[0272]
[Example of priority competition access control]

FIG. 25 is a diagram illustrating an example of a priority competition access
control method performed by the information processing device 710 according to the
second embodiment of the present technology. A priority competition access
control scheme illustrated in FIG. 25 is a priority competition access control scheme
in a wireless communication system that conforms to IEEE802.11e. The priority
competition access control scheme is referred to as an enhanced distributed channel
access (EDCA).

[0273]

In the EDCA, a difference is made in a transmission backoff timing
according to priorities (access categories 0 to 7) described in an access category
(hereinafter referred to as an AC) of data to be transmitted. Further, a difference is

made in a setting value of an arbitration inter frame space (AIFS) in which
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transmission starts. When another communication does not start throughout the
AIFS, data can be transmitted. That is, data of the access category with high
priority is transmitted with setting of the short AIFS and data of the access category
with low priority is transmitted with setting of the long AIFS.

[0274]

When the transmission is performed in this way, an information processing
device that transmits the data with the low priority waits for transmission due to
communication of the other data with high priority within an AIFS setting time.
That is, an access control method of permitting an information processing device that
stores data with high transmission priority to preferentially transmit data to a wireless
medium is realized.

[0275]

FIG. 25 illustrates an example in which access category 0 has the highest
priority and the priorities are set up to access category 7. Data of access category 0
with the highest priority can be transmitted after AIFS [0] passes. Data of access
category 1 with the next highest priority can be transmitted after "AIFS [1] = AIFS
[0] + backoff 1 unit" (corresponding to 1 backoff slot) passes.

[0276]

In the following, similarly, data of access category 2 can be transmitted after
"AIFS [2] = AIFS [0] + backoff 2 units" passes, and data of access category 3 can be
transmitted after "AIFS [3] = AIFS [0] + backoff 3 units" passes. Further, data of
access category 4 can be transmitted after "AIFS [4] = AIFS [0] + backoff 4 units"
passes, and data of access category 5 can be transmitted after "AIFS [5] = AIFS [0] +
backoff 5 units" passes. Furthermore, data of access category 6 can be transmitted
after "AIFS [6] = AIFS [0] + backoff 6 units" passes, and data of access category 7
can be transmitted after "AIFS [7] = AIFS [0] + backoff 7 units" passes.

[0277]
[Example of priority setting of EDCA]

Next, a method of performing packet classification on the NAL generated
by the image data generation unit 711 or the NAL generation unit 713 using the
plurality of PESs and setting the priority of the EDCA for each classification will be
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described.
[0278]

FIG. 26 is a diagram schematically illustrating a flow of media data when
the information processing device 710 performs a transmission process according to
the second embodiment of the present technology.

[0279]

FIG. 27 is a diagram schematically illustrating a generation example of
wireless packets to be transmitted by the information processing device 710
according to the second embodiment of the present technology. Specifically, an
generation example of wireless packets of a base layer generated with scalable video
coding (SVC) is illustrated in the bottom of FIG. 27. In the middle of FIG. 27, a
generation example of wireless packets of an enhanced layer generated from the
SVC is illustrated. In the top of FIG. 27, a generation example of wireless packets
of audio data encoded by an audio codec is illustrated.

[0280]

As illustrated in FIG. 27, the base layer and the enhanced layer generated
from the SVC and the audio data encoded by the audio codec are mapped to separate
PESs. The PES generation unit 714 multiplexes the plurality of packets in regard to
each PES and the TS generation unit 715 splits the multiplexed packets into the TS
packets. H.222 illustrated in FIG. 27 is a standard for generating the TS packets,
but another generation method may be used.

[0281]

The RTP generation unit 716 performs a process of performing RTP
packetizing on the TS packets generated by the TS generation unit 715 and
performing multiplexing. The packet generation unit 717 forms the RTP packets as
IP packets. The packet generation unit 717 performs a process of writing priority
information on type of service (TOS) fields of the IP headers of the IP packets.
Through the writing process, an EDCA function of the packet generation unit 717
can be notified of the priority information from the TOS fields of the IP headers of
the IP packets in the process of generating the wireless packets. Accordingly, in the

wireless transmission, the packets with high priority can be transmitted at a high
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probability.
[0282]
[Process example of wireless packet]

Next, a process method when the wireless packets generated by the
information processing device 710 are interchanged will be described.
[0283]

[Rearranging process example by a sequence number of each PES]

FIG. 28 is a diagram schematically illustrating an interchange example of
the wireless packets generated by the information processing device 710 according to
the second embodiment of the present technology. Process content of a
transmission side information processing device (the information processing device
710) is schematically illustrated on the left side of FIG. 28, and process content of a
reception side information processing device is schematically illustrated on the right
side of FIG. 28.

[0284]

FIG. 29 is a diagram illustrating an example of a frame format of a PES
generated by the information processing device 710 according to the second
embodiment of the present technology.

[0285]

FIG. 28 illustrates an example in which a packet reception order in a
retransmission process of a wireless physical layer process is different from at an
output time from the RTP generation unit 716 of the information processing device
710 in accordance with the radio wave propagation environment.

[0286]

In a MAC layer of the reception side information processing device, an
operation is generally performed so that the packet order in the same PES is normal.
On the other hand, the packet order between the PESs is not ensured even in the
same stream. Therefore, the reception side information processing device performs
a rearranging (a rearranging process (ReOrder process) by the sequence number) so
that the packet order between the PESs becomes the original procedure. It is

necessary to perform a rearranging process (the rearranging by the sequence number)
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to return the transmission priority in allocation of the PES to the NAL generation unit
713.
[0287]

In the rearranging process (the rearranging by the sequence number), the
order can be determined using a number present in the sequence number field of the
RTP packet or DTS information (for example, information inside reference numeral
770 illustrated in FIG. 29) of the PES packet.

[0288]
[Interchange example of transmission and reception in QoS transmission (example of
buffering of each PES)]

FIG. 30 is a diagram schematically illustrating an interchange example of
the wireless packets generated by the information processing device 710 according to
the second embodiment of the present technology. Process content of the
transmission side information process (the information processing device 710) is
schematically illustrated on the left side of FIG. 30 and process content of the
reception side information processing device is schematically illustrated on the right
side of FIG. 30.

[0289]

FIG. 28 illustrates an example in which the rearranging process (the
rearranging process by the sequence number) is performed once. In FIG. 30,
however, the rearranging process (the rearranging process by the sequence number)
is not performed once, but a process method performed step by step is illustrated.
[0290]

Here, to perform the process illustrated in FIG. 30, the reception side
information processing device has a PES management storage region for each PES.
In this way, by including the PES management storage region for each PES, each
packet is written on each corresponding storage region when the packet is written on
the storage region. Therefore, the packet order between the PES can be returned.
Therefore, for example, even when the packet order between the PESs is transposed,
the packet order between the PESs can be naturally returned. When a reading

process from each storage region is performed and the packet is transmitted to a
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decoder, it is desirable to determine a reading order or time from the DTS header (for
example, information inside reference numeral 770 illustrated in FIG. 29) of the PES
packet.

[0291]

[Interchange example of control packet between transmission and reception]

FIG. 31 is a diagram schematically illustrating an interchange example of
the wireless packets generated by the information processing device 710 according to
the second embodiment of the present technology. Process content of the
transmission side information process (the information processing device 710) is
schematically illustrated on the left side of FIG. 31 and process content of the
reception side information processing device is schematically illustrated on the right
side of FIG. 31.

[0292]

FIG. 31 illustrates an example in which a process of transmitting a reception
confirmation (Acknoledge) packet from the reception side information processing
device to the transmission side information processing device before movement to
the subsequent PES between the transmission side information processing device and
the reception side information processing device.

[0293]

When the reception side information processing device performs a process
of decoding the PES packet, the packet order is returned inside the same PES, and
then the packet is received. Therefore, at a timing at which all the same PES
packets are received, the reception side information processing device transmits the
reception confirmation (Acknoledge) packet to the transmission side information
processing device.

[0294]

The transmission side information processing device receiving the reception
confirmation (Acknoledge) packet starts transmitting the PES with the immediately
lower priority. The transmission side information processing device retains the PES
with the highest priority in advance for a given time to transmit this PES. Even

when the transmission side information processing device does not transmit the
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packet with the lowest priority after elapse of the given time, the transmission side
information processing device deletes all of the subsequent packets from the
transmission buffer and starts the transmission process from the PES with the highest
priority.

[0295]

For example, in the case of wireless video transmission of the SVC scheme,
a given time can be defined as a base layer transmission interval of the image data.
At a timing at which the base layer can be transmitted, a process of stopping
transmission of the enhancement layer or the audio data and prioritizing the
transmission of the base layer can be performed.

[0296]

For example, in the case of the wireless video transmission of the AVC
scheme, a given time can be defined as an I picture transmission interval of the
image data. At a timing at which an I picture can be transmitted, a process of
stopping transmission of a P picture or a B picture and prioritizing the transmission
of the I picture can be performed.

[0297]
<3. Third embodiment>

In the third embodiment of the present technology, a multi-reception
diversity setting method, a multi-reception diversity changing method, and a content
protection setting method will be mainly described.

[0298]
[Multi-reception diversity setting method and multi-reception diversity changing
method under topology and multiband operation environment]

For example, in communication (for example, 60 GHz) of a millimeter wave
band, a broad bandwidth can be ensured. Therefore, the data transmission rate can
be considerably fast for transmission. Since a wavelength is short, the size of a
mounted device (including an antenna) can be reduced.

[0299]
However, in the communication of the millimeter wave band, attenuation is

large in rainfall or atmosphere. Accordingly, there are technologies for causing an
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antenna to have directivity and gaining a distance, such as beamforming. However,
in an environment in which a link may not be ensured as in blocking by a person, a
fast data transmission rate which is characteristics of a millimeter wave band may not
be ensured. Accordingly, there is a method of avoiding the blocking in such a
manner a reception side information processing device includes a plurality of
wireless communication units (reception units). Such a technology is referred to as
multi-reception diversity.

[0300]

For example, a use form in which a plurality of images (for example, a main
image and a sub-image) are displayed on one large-scale monitor is assumed. In
such a use form, the monitor has a large screen. Therefore, by using the above-
described technology (multi-reception diversity), intervals (installation intervals) of
positions at which a plurality of wireless communication units are installed can be
enlarged, and therefore it is possible to further improve the advantage.

[0301]

However, even in the case of such a use form, it is necessary to perform
setting based on the entire topology, such as setting of links as multi-reception
diversity among a plurality of source devices. Therefore, for example, in a system
that displays a plurality of source devices on one gathered monitor, it is important
how to set the multi-reception diversity and how to change the multi-reception
diversity.

[0302]
[Method of setting content protection under topology and multiband operation
environment]

Next, the content protection setting method will be considered. For
example, a case in which a 60 GHz wireless network system typified by
IEEE802.11ad is added and link control is necessary under the multiband operation
environment is assumed. In this case, a control method of controlling an operation
of setting display positions and bands for a plurality of images displayed in a sink
device is important. In topology in which an avoidance link is prepared in advance

as in the multi-reception diversity, a control method for setting content protection
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(also including a switching method therefor) is important.
[0303]

Accordingly, in the third embodiment of the present technology, an example
in which appropriate control is performed on communication between source and
sink devices will be described.

[0304]
[Configuration example of communication system]

FIG. 32 is a block diagram illustrating a system configuration example of a
communication system 1000 according to a third embodiment of the present
technology.

[0305]

A communication system 1000 includes information processing devices
1010, 1020, and 1030. The communication system 1000 corresponds to the
communication system 100 illustrated in FIG. 1. For example, the information
processing device 1010 corresponds to the information processing device 300 which
is a sink device, the information processing device 1020 corresponds to the
information processing device 200 which is a source device, and the information
processing device 1030 corresponds to the information processing device 400 which
is a source device. Therefore, the description of the common portions to the
communication system 100 will be partially omitted below.

[0306]

In the third embodiment of the present technology, a case in which the
display area of a main image is greater than that of a sub-image, as illustrated in FIG.
5, will be described as an example. In this case, since the main image has a larger
resolution than the sub-image, it is desirable to perform high-quality video
transmission of the main image and perform standard quality video transmission of
the sub-image.

[0307]

In the third embodiment of the present technology, an example in which an

information processing device capable of performing a concurrent operation of

simultaneously using a plurality of frequency channels among three kinds of
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frequency channels, 2.4 GHz, 5 GHz, and 60 GHz is used will be described.
[0308]

For example, to perform high-quality video transmission of the main image,
it is necessary to select a communication scheme capable of performing a fast data
transmission rate. Accordingly, in the third embodiment of the present technology,
an example in which wireless communication units (for example, wireless
communication units 1011 and 1012 illustrated in FIG. 32) that conform to the
IEEE802.11ad standard typified by 60 GHz are used will be described. On the
other hand, when the standard quality video transmission of the sub-image is
performed, a wireless communication unit of 2.4 GHz or 5 GHz (for example, a
wireless communication unit 1013 illustrated in FIG. 32) is used.

[0309]

Here, since fast transmission of maximum several Gbps can be performed in
IEEE802.11ad used for the main image, 4K transmission can be performed without
limit to HD as the resolution, and thus IEEE802.11ad is suitable for high quality
video transmission. As described above, however, IEEE802.11ad adopts a
technology for causing an antenna to have directivity and gaining a distance.
Therefore, an environment in which a link may not be ensured as in blocking by a
person is also assumed. Accordingly, in the third embodiment of the present
technology, an example in which the multi-reception diversity is appropriately set in
the environment (an example appropriately corresponding to a change in topology)
will be described.

[0310]

Specifically, the information processing device 1010 is assumed to include
the three wireless communication units 1011 to 1013. As described above, the
wireless communication units 1011 and 1012 are assumed to be wireless
communication units that conform to the IEEE802.11ad standard typified by 60 GHz.
The wireless communication unit 1013 is assumed to be a wireless communication
unit of 2.4 GHz or 5 GHz.

[0311]

In this way, in the third embodiment of the present technology, two wireless
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interfaces (the wireless communication units 1011 and 1012 of 60 GHz) of a sink
device (the information processing device 1010) are assumed to be included. That
is, the sink device (the information processing device 1010) includes a plurality of
reception units (the wireless communication units 1011 and 1012 of 60 GHz) that
perform reception using the multi-reception diversity. When the multi-reception
diversity is used, the plurality of reception units (the wireless communication units
1011 and 1012 of 60 GHz) are used. Accordingly, for example, even when an
obstacle is located between the information processing device 1010 and the wireless
communication unit 1011 (indicated by a dotted line 1015) and link disconnection
occurs, the link can be avoided between the information processing device 1010 and
the wireless communication unit 1012 (indicated by a dotted line 1016). That is, it
is possible to prevent the video transmission between the information processing
devices 1010 and 1020 from being interrupted.

[0312]

In this way, when the transmission from the information processing device
1020 to the information processing device 1010 is performed using the multi-
reception diversity, the information processing device 1020 copies the same image
data as the image data transmitted to the wireless communication unit 1011 and
transmits packets to the wireless communication unit 1012.

[0313]

The information processing device 1010 can interpolate the packets lost in
the image data received by the wireless communication unit 1011 from the image
data received by the wireless communication unit 1012. By interpolating the
packets in this way, it is possible to cause the received data to be close to the image
data transmitted by the information processing device 1020 as much as possible.
The information processing device 1010 generates a main image based on the image
data subjected to the interpolation process and causes a display unit to display the
main image.

[0314]
The information processing device 1030 can be connected to the wireless

communication unit 1013 to transmit image data to the wireless communication unit
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1013. In this case, the information processing device 1010 generates a sub-image
based on the image data received by the wireless communication unit 1013 and
displays the sub-image on the display unit.

[0315]

In this way, for example, when the information processing device 1020
performs the high quality video transmission of the main image to the information
processing device 1010, the connection between the information processing devices
1010 and 1020 can be set to 1 to 2 (indicated by the dotted lines 1015 and 1016).
For example, when the information processing device 1030 performs the standard
quality video transmission of the sub-image to the information processing device
1010, the connection between the information processing devices 1010 and 1030 can
be set to 1 to 1 (indicated by a dotted line 1018).

[0316]
[Interchange example between layers of information processing device (source
device)]

FIGS. 33 to 36 are diagrams schematically illustrating an interchange
example of data between layers of an information processing device 1020 according
to the third embodiment of the present technology. FIGS. 33 to 36 illustrate an
interchange example of data between memories 1101 to 1104 included in the
information processing device 1020.

[0317]

The application memory 1101 is assumed to be an application memory
included in the information processing device 1020. The memories 1102 and 1103
are assumed to be memories included in two ports of the wireless communication
unit 220 (illustrated in FIG. 2) of 60 GHz. The memory 1104 is assumed to be a
memory included in a port of the wireless communication unit 220 of 2.4 GHz or 5
GHz.

[0318]
[Example in which source device is group owner (GO) and sink device is client]

FIGS. 33 and 34 illustrate an example of a case in which the source device

(the information processing device 1020) is a GO and the sink device (the
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information processing device 1010) is a client. FIGS. 33 and 34 illustrate an
example in which topology is changed by changing a main image and a sub-image.
Each example to be described below is established even when the GO is substituted
with an AP and the client is substituted with a station. FIGS. 33 and 34 illustrate an
example in which topology is changed by changing a main image and a sub-image.
In FIG. 33, a switch control method of transmitting packets to any one while
switching the multi-reception diversity is used. In FIG. 34, a control method of
copying the transmission packets, as described above, is used. First, the switch
control method will be described.

[0319]

[Example in which link switch control is performed in connection state to two
wireless communication units of 60 GHz]

First, an example in which the source device (the information processing
device 1020) performs the link switch control in a connection state to two wireless
communication units of 60 GHz of the sink device (the information processing
device 1010) will be described with reference to FIG. 33.

[0320]

First, the wireless communication unit 220 of 2.4 GHz or 5 GHz in the
source device (the information processing device 1020) is assumed to transmit data
(1111). That is, data transmission from the wireless communication unit 220 (2.4
GHz or 5 GHz) of the source device (the information processing device 1020) to the
wireless communication unit 1013 (2.4 GHz or 5 GHz) of the sink device (the
information processing device 1010) is assumed to be performed. For example, the
data transmission is performed, as indicated by a dotted line 1017 of FIG. 32. In
this case, when the sub-image displayed on the display unit 351 of the sink device
(the information processing device 1010) is changed to the main image, a topology
switch notification is transmitted from the sink device (the information processing
device 1010) to the source device (the information processing device 1020).

[0321]
In this way, when the sub-image is changed to the main image and the

topology switch notification is transmitted from the sink device (the information
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processing device 1010), the wireless communication unit 220 of 60 GHz in the
source device (the information processing device 1020) starts the data transmission.
That is, the data transmission from the wireless communication unit 220 (60 GHz) of
the source device (the information processing device 1020) to the wireless
communication units 1011 and 1012 (60 GHz) of the sink device (the information
processing device 1010) starts. In this case, the source device (the information
processing device 1020) performs the data transmission while sequentially switching
the links in the connection state to the two wireless communication units 1011 and
1012 (60 GHz) of the sink device (the information processing device 1010) (1112
and 1113). For example, the data transmission is performed while the dotted lines
1015 and 1016 of FIG. 32 are switched.

[0322]

In this way, the source device (the information processing device 1020) can
perform the switch control in the connection state to the two wireless communication
units 1011 and 1012 (60 GHz) of the sink device (the information processing device
1010), and therefore can perform the link switch quickly.

[0323]

A case in which the data transmission may not be in any of the two wireless
communication units 1011 and 1012 (60 GHz) of the sink device (the information
processing device 1010) (a case in which both of the wireless communication units
are interrupted) is also assumed. In this case, fallback can be performed by IP
transmission to the wireless communication unit 1013 (2.4 GHz or 5 GHz).

[0324]

When the main image display on the display unit 351 of the sink device (the
information processing device 1010) is changed to the sub-image, the topology
switch notification is transmitted from the sink device (the information processing
device 1010) to the source device (the information processing device 1020).

[0325]

In this way, when the main image is changed to the sub-image and the

topology switch notification is transmitted from the sink device (the information

processing device 1010), the wireless communication unit 220 of 2.4 GHz or 5 GHz
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in the source device (the information processing device 1020) starts the data
transmission. That is, the data transmission from the wireless communication unit
220 (2.4 GHz or 5 GHz) of the source device (the information processing device
1020) to the wireless communication unit 1013 (2.4 GHz or 5 GHz) of the sink
device (the information processing device 1010) starts (1114). For example, the
data transmission is performed, as indicated by a dotted line 1017 of FIG. 32.

[0326]

[Example in which simultaneous transmission to two wireless communication units
of 60 GHz is performed]

Next, an example in which the source device (the information processing
device 1020) performs simultaneous transmission to two wireless communication
units of 60 GHz of the sink device (the information processing device 1010) will be
described with reference to FIG. 34.

[0327]

Since the process (1115: the topology switch notification) until the
transmission of the topology switch notification from the sink device (the
information processing device 1010) to the source device (the information processing
device 1020) is the same as the example illustrated in FIG. 33, the description thereof
will be omitted here.

[0328]

In this way, when the sub-image is changed to the main image and the
topology switch notification is transmitted from the sink device (the information
processing device 1010), the wireless communication unit 220 of 60 GHz in the
source device (the information processing device 1020) starts the data transmission.
That is, the data transmission from the wireless communication unit 220 (60 GHz) of
the source device (the information processing device 1020) to the wireless
communication units 1011 and 1012 (60 GHz) of the sink device (the information
processing device 1010) starts. In this case, the source device (the information
processing device 1020) performs simultaneous transmission of the data to the two
wireless communication units 1011 and 1012 (60 GHz) of the sink device (the

information processing device 1010) (1116 and 1117). For example, as in the
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dotted lines 1015 and 1016 of FIG. 32, the data transmission is simultaneously
performed.
[0329]

In this way, the source device (the information processing device 1020)
performs the simultaneous transmission of the data to the two wireless
communication units 1011 and 1012 (60 GHz) of the sink device (the information
processing device 1010), and therefore can perform the transmission process without
consideration of transmission characteristics.

[0330]

When the data transmission may not be performed in any of the two
wireless communication units 1011 and 1012 (60 GHz) of the sink device (the
information processing device 1010), as in the example illustrated in FIG. 33,
fallback can be performed by IP transmission to the wireless communication unit
1013.

[0331]

Since the case in which the main image display on the display unit 351 of
the sink device (the information processing device 1010) is changed to the sub-image
is the same as the example illustrated in FIG. 33, the description thereof will be
omitted here. To determine that one or both of the links are disconnected, a
function of confirming an accumulation remaining amount of a transmission buffer
may be provided. A standby time of the transmission buffer may be controlled
more automatically, the data may be deleted when a given time or more has passed,
and disconnection or an unstable link may be determined based on the number of
deletions.

[0332]
[Example in which sink device is GO and source device is client]

FIGS. 35 and 36 illustrate an example in which the sink device (the
information processing device 1010) is a GO and the source device (the information
processing device 1020) is a client. Here, when the sink device is the GO, the
source device of the client may not be connected to two wireless communication

units of the sink device. Accordingly, FIGS. 35 and 36 illustrate an example in
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which the link switch control is performed when the data transmission to the wireless
communication units 1011 and 1012 of 60 GHz is performed.
[0333]

First, an example in which the source device (the information processing
device 1020) performs the data transmission to two wireless communication units of
60 GHz of the sink device (the information processing device 1010) will be
described with reference to FIG. 35.

[0334]

First, the wireless communication unit 220 of 2.4 GHz or 5 GHz in the
source device (the information processing device 1020) is assumed to transmit data
(1121). That is, the data transmission from the wireless communication unit 220
(2.4 GHz or 5 GHz) of the source device (the information processing device 1020) to
the wireless communication unit 1013 (2.4 GHz or 5 GHz) of the sink device (the
information processing device 1010) is assumed to be performed. For example, the
data transmission is performed, as indicated by a dotted line 1017 of FIG. 32. In
this case, the sub-image displayed on the display unit 351 of the sink device (the
information processing device 1010) is assumed to be changed to the main image.
[0335]

In this way, when the sub-image is changed to the main image, the wireless
communication unit 220 of 60 GHz in the source device (the information processing
device 1020) starts data transmission (1122 and 1123). That is, the data
transmission from the wireless communication unit 220 (60 GHz) of the source
device (the information processing device 1020) to the wireless communication units
1011 and 1012 (60 GHz) of the sink device (the information processing device 1010)
starts (1122 and 1123). In this case, the source device (the information processing
device 1020) performs the data transmission while sequentially performing switching
by a service set identifier (SSID) of 60 GHz between the two wireless
communication units 1011 and 1012 of the sink device (the information processing
device 1010) (1122 and 1123). For example, the data is transmitted while the
dotted lines 1015 and 1016 of FIG. 32 are switched.

[0336]
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In this way, in the example illustrated in FIG. 35, all of the sink devices of
2.4 GHz or 5 GHz, or 60 GHz are the GO, and therefore it is possible to reduce state
transition when the sub-image is changed to the main image. By not changing the
use frequency and not performing scanning after the switch to the main image, the
switch time of the GO can be shortened.

[0337]

A case in which the main image displayed on the display unit 3510f the sink
device (the information processing device 1010) is changed to the sub-image will be
assumed. In this way, when the main image is changed to the sub-image, the
wireless communication unit 220 of 2.4 GHz or 5 GHz in the source device (the
information processing device 1020) starts the data transmission (1124). That is,
the data transmission from the wireless communication unit 220 (2.4 GHz or 5 GHz)
of the source device (the information processing device 1020) to the wireless
communication unit 1013 (2.4 GHz or 5 GHz) of the sink device (the information
processing device 1010) starts (1124). For example, the data transmission is
performed, as indicated by a dotted line 1017 of FIG. 32.

[0338]

Next, an example in which the source device (the information processing
device 1020) performs the data transmission to two wireless communication units of
60 GHz of the sink device (the information processing device 1010) will be
described with reference to FIG. 36.

[0339]

Since the process (1125) up to the change from the sub-image to the main
image is the same as that of the example illustrated in FIG. 35, the description therecof
will be omitted here.

[0340]

In this way, when the sub-image is changed to the main image, the wireless
communication unit 220 of 60 GHz in the source device (the information processing
device 1020) starts the data transmission (1126 and 1128). That is, the data
transmission from the wireless communication unit 220 (60 GHz) of the source

device (the information processing device 1020) to the wireless communication units
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1011 and 1012 (60 GHz) of the sink device (the information processing device 1010)
starts (1126 and 1128). Here, in the example illustrated in FIG. 36, transparent
connection at 2.4 GHz or 5 GHz and 60 GHz is assumed to be performed. In this
case, during the switching of the link of 60 GHz, fallback at 2.4 GHz or 5 GHz is
performed (1127). In this way, by performing fallback to 2.4 GHz or 5 GHz during
the switching of the link of 60 GHz, the image can be displayed on the display unit
351 of the sink device (the information processing device 1010) without stop even
when a switch time of the GO is lengthened.

[0341]

In the example illustrated in FIG. 36, all of the sink devices of 2.4 GHz or 5
GHz, or 60 GHz are the GO as in the example illustrated in FIG. 35, and therefore it
is possible to reduce state transition when the sub-image is changed to the main
image.

[0342]

Since the case in which the main image displayed on the display unit 351 of
the sink device (the information processing device 1010) is changed to the sub-image
is the same as the example illustrated in FIG. 35, the description thereof will be
omitted here.

[0343]

In this way, in the examples illustrated in FIGS. 33 to 36, the cases in which
the source and sink devices are the GO and the client have been described as the
examples. However, even when the source and sink devices are a PCP and a station
(STA), the examples illustrated in FIGS. 33 to 36 can be applied. Simultaneous
transmission from the application memory 1101 to the memories 1103 and 1104 may
be performed. For example, as described with reference to FIG. 20, when there are
two links, the link from the application memory 1101 to the memory 1103 and the
link from the application memory 1101 to the memory 1104, the transmission rates
are different. Therefore, as illustrated in FIG. 19, the simultaneous transmission
may be performed by distributing the enhanced layer to the application memory 1101
to the memory 1103 and distributing the base layer from the application memory

1101 to the memory 1104. When the simultaneous transmission is performed, a
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video compression process may be performed after copying, a video with a low
compression ratio may be transmitted from the application memory 1101 to the
memory 1103, and a video with a high compression ratio may be transmitted from
the application memory 1101 to the memory 1104.

[0344]

[Operation example of information processing device (source device)]

FIG. 37 is a flowchart illustrating an example of a processing procedure of a
data transmission process performed by the information processing device 1020
according to the third embodiment of the present technology. In the processing
procedure, an example of the data transmission process corresponding to FIG. 36 will
be described.

[0345]

First, an image displayed in the information processing device 1010 (the
source device) is assumed to be changed from the sub-image to the main image (step
S2051). In this case, an operation starts with the link of 60 GHz and the packets are
transmitted to the IP #1 L2 memory 1102 (step S2052). Subsequently, it is
determined whether the link of 60 GHz of the IP #1 L2 memory 1102 is unstable
(step S2053). When the link is stable, the process proceeds to step S2057.

[0346]

When the link of 60 GHz of the IP #1 L2 memory 1102 is unstable (step
S2053), the throughput of the link of 2.4 GHz or 5 GHz is confirmed (step S2054).
Subsequently, a video rate is dropped to this throughput (step S2055). Subsequently,
the link of the IP #1 L2 memory 1102 is disconnected (step S2056).

[0347]

Subsequently, connection to the link of the IP #2 L2 memory 1103 is made
(step S2057). Subsequently, it is determined whether the link of 60 GHz of the IP
#2 L2 memory 1103 is unstable (step S2058). When the link is unstable, the
process returns to step S2052. That is, the connection is made again and a trial is
continuously performed until any link of 60 GHz is stable.

[0348]
When the link of 60 GHz of the IP #2 L2 memory 1103 is stable (step
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S2058), the packets are transmitted to the IP #2 L2 memory 1103 (step S2059).
Subsequently, the throughput of the link of 60 GHz is measured (step S2060).
Subsequently, the data transmission is changed to the link of 60 GHz of the IP #2 1.2
memory 1103 from 2.4 GHz or 5 GHz (step S2061). Subsequently, the video rate is
increased to the throughput obtained by the measurement (step S2062).

[0349]

[Operation example of information processing device (source device)]

Next, an operation example of the information processing device will be
described. Here, an example of a case in which the sink device (the information
processing device 1010) is a GO and the source device (the information processing
device 1020) is a client will be described.

[0350]

Here, the two following kinds ((a) and (b)) of operation examples will be
described as operation examples of a data transmission process performed between
the two wireless communication units 1011 and 1012 that conform to the
IEEE802.11ad standard typified by 60 GHz:

(a) an operation example of a case in which a Media Access Control (MAC)
address different for each link is set: the MAC address is an example of identification
example for identifying a device that performs communication using wireless
communication; and

(b) an operation example of a case in which a MAC layer management
entity (MLME) is single and only one MAC address is visible irrespective of the
number of links.

[0351]

First, (a) the operation example of the case in which the MAC address
different for each link is set will be described with reference to FIG. 38.  The setting
of the content protection (Link Content Protection Setup) in this case will be
described in detail with reference to FIGS. 41 to 44.

[0352]
FIG. 38 is a flowchart illustrating an example of a processing procedure of a

data transmission process performed by the information processing device 1020
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according to the third embodiment of the present technology. The processing
procedure illustrated in FIG. 38 is a modification example of the processing
procedure illustrated in FIG. 12. Therefore, the description of the common
processing procedure to the processing procedure illustrated in FIG. 12 will be
omitted partially. In the processing procedure illustrated in FIG. 38, an example of
the data transmission process performed between the two wireless communication
units 1011 and 1012 that conform to the IEEE802.11ad standard typified by 60 GHz
will be described as described above.

[0353]

The first processes (steps S971 to S975) correspond to the processes (steps
S901 to S905) illustrated in FIG. 12. Here, the information processing device 1020
performs the data transmission process with the two wireless communication units
1011 and 1012. Therefore, the information processing device 1020 performs the
processes (steps S971 to S975) with one wireless communication unit (for example,
the wireless communication unit 1011), and subsequently performs the processes
(steps S971 to S975) with the other wireless communication unit (for example, the
wireless communication unit 1012).

[0354]

In step S975, a process of completing video and audio transmission setting
between the source device (the information processing device 1020) and the two
wireless communication units 1011 and 1012 of the sink device (the information
processing device 1010) instead of the stream transmission is performed. That is,
step S975 means a state in which the stream transmission can be prepared.

[0355]

Here, when the source device transmits source information necessary for the
content protection, the source device requests WFD_ content protection as M3
(RTSP request). When the source device receives information which can
correspond to the request with RTSP response, the source device performs encryption
of high-bandwidth digital content protection system (HDCP) 2.2.

[0356]

When the stream transmission can be prepared (step S975), the information
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processing device 1020 performs key generation and key exchange related to the
content encryption with the wireless communication unit 1011 of the information
processing device 1010 (step S976). In this way, by performing the key generation
and the key exchange related to the content encryption between the source device
(the information processing device 1020) and one wireless communication unit (the
wireless communication unit 1011) of the sink device, it is possible to improve the
secrecy ability of the wireless link.

[0357]

Subsequently, the information processing device 1020 performs the key
generation and the key exchange related to the content encryption with the wireless
communication unit 1012 of the information processing device 1010 (step S977).
In this way, by performing the key generation and the key exchange related to the
content encryption between the source device (the information processing device
1020) and the other wireless communication unit (the wireless communication unit
1012) of the sink device, it is possible to improve the secrecy ability of the wireless
link.

[0358]

In this way, in the example illustrated in FIG. 32, there is a possibility of the
round trip time (RTT) of each link being different, the content encryption is
performed for each link. As a scheme of performing the content encryption, HDCP,
digital transmission content protection (DTCP)-IP, or the like can be used.

[0359]

Subsequently, the information processing device 1020 performs a multi-
reception diversity setting request to the two wireless communication units 1011 and
1012 of the information processing device 1010 (step S978). That is, the source
device transmits the multi-reception diversity setting request to the two wireless
communication units of the sink device (step S978).

[0360]

Subsequently, the information processing device 1020 determines whether

to receive a response to the multi-reception diversity setting request from the

information processing device 1010 (step S979). When the response to the multi-
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reception diversity request is not received, the monitoring is continuously performed.
[0361]

When the information processing device 1020 receives the response to the
multi-reception diversity setting request from the information processing device 1010
(step S979), the information processing device 1020 prepares the multi-reception
diversity setting. After the preparation is completed, the information processing
device 1020 transmits a setting end request of a multi-reception diversity setting
mode to the two wireless communication units 1011 and 1012 of the information
processing device 1010 (step S980).

[0362]

Subsequently, the information processing device 1020 determines whether
to receive a response to the setting end request of the multi-reception diversity setting
mode from the information processing device 1010 (step S981). When the response
to the setting end request of the multi-reception diversity setting mode is not received,
the monitoring is continuously performed.

[0363]

When the response to the setting end request of the multi-reception diversity
setting mode is received from the sink device (step S981), it can be determined that
the multi-reception diversity setting ends between the source and sink devices.
Therefore, the information processing device 1020 copies the image data and the
audio data for the multi-reception diversity and starts transmitting the packets (step
S982). That is, the information processing device 1020 transmits the packets of the
same data (the image data and the audio data) to the wireless communication units
1011 and 1012 of the information processing device 1010 (step S982).

[0364]

Here, a case in which a change in the topology occurs during the data
transmission process (for example, a case in which the source device of a middle
channel is changed) is assumed. In this way, when the change in the topology
occurs (step S983), a change in the frequency channel between the source and sink
devices and a change in a multi-reception diversity setting topology occur, and thus

the process returns to step S974 (re-negotiation process). Conversely, when the
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change in the topology does not occur (step S983), the information processing device
1020 determines whether a transmission stop manipulation is performed (step S984).
When the transmission stop manipulation is performed (step S984), the operation of
the data transmission process ends. Conversely, when the transmission stop
manipulation is not performed (step S984), the process returns to step S983.

[0365]

Next, (b) the operation example of the case in which a MAC layer
management entity (MLME) is single and only one MAC address is visible
irrespective of the number of links will be described with reference to FIG. 39.

[0366]

FIG. 39 is a flowchart illustrating an example of a processing procedure of
the data transmission process performed by the information processing device 1020
according to the third embodiment of the present technology. The processing
procedure illustrated in FIG. 39 is a modification example of the processing
procedure illustrated in FIG. 38. Therefore, the same reference numerals are given
to the common processing procedure to the processing procedure illustrated in FIG.
38, and the description thereof will be omitted partially.

[0367]

When the stream transmission can be prepared (step S975), the information
processing device 1020 performs the key generation and the key exchange through
content encryption corresponding to one MAC address with the information
processing device 1010 (step S985). Accordingly, it is possible to improve the
secrecy ability of the wireless link.

[0368]

Subsequently, the information processing device 1020 starts transmitting the
packets of the image data and the audio data (step S986). For subsequent processes
(steps S978 to S982), the same processes as the processes (steps S978 to S982)
illustrated in FIG. 38 are performed as processes of a lower layer than the MLME.
[0369]

[Operation example of information processing device (sink device)]

Next, an operation example of the reception side sink device (the
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information processing device 1010) will be described.
[0370]

FIG. 40 is a flowchart illustrating an example of a processing procedure of a
data reception process performed by an information processing device 1010
according to the third embodiment of the present technology. In the processing
procedure illustrated in FIG. 40, an example of the data reception process using the
two wireless communication units 1011 and 1012 that conform to the IEEE802.11ad
standard typified by 60 GHz will be described as described above.

[0371]

First, when a mode table request is received (step S2001), the information
processing device 1010 transmits the command information to the source device
transmitting the mode table request (step S2002). For example, the command
information is transmitted to the information processing device 1020.

[0372]

Subsequently, the information processing device 1010 determines whether
to receive the mode setting information from the source device transmitting the
command information (step S2003). When the mode setting information is not
received, the monitoring is continuously performed.

[0373]

When the information processing device 1010 receives the mode setting
information from the source device (step S2003), the information processing device
1010 ends the setting related to the transmission of the image data and the audio data
with the source device. Here, as described above, the information processing
device 1010 performs the data reception process using the two wireless
communication units 1011 and 1012. Therefore, the information processing device
1010 performs the processes (steps S2001 to S2003) in one wireless communication
unit (for example, the wireless communication unit 1011), and subsequently
performs the processes in the other wireless communication unit (for example, the
wireless communication unit 1012).

[0374]

In this way, when the connection setting is performed in the two wireless
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communication units 1011 and 1012 through the processes (steps S2001 to S2003),
topology in which two GOs (the two wireless communication units 1011 and 1012)
are connected is constructed. Since a function in which one station is connected to
two APs is present in the current state, the same function is assumed to be realized
between the GO and the client. In this way, after the construction of the topology,
the information processing device 1010 receives the image data and the audio data
using the two wireless communication units 1011 and 1012 (step S2004).

[0375]

Here, when the information processing device 1010 performs the
communication using the multi-reception diversity with the source device, the key
generation and the key exchange related to the content encryption, interchange of the
information regarding the multi-reception diversity setting, and the like are
performed with the source device. For example, the processes corresponding to
steps S976 to S981 illustrated in FIG. 38 are performed. However, the processes are
not illustrated in FIG. 40 and the description thereof will be omitted.

[0376]

When the information processing device 1010 receives the image data and
the audio data (step S2004), the information processing device 1010 performs an
interpolation process on the received image data and audio data (step S2005). For
example, the information processing device 1010 performs the interpolation process
on the image data and the audio data which may not be received by one wireless
communication unit (for example, the wireless communication unit 1011), using the
data received by the other wireless communication unit (for example, the wireless
communication unit 1012). A rearranging process (ReOrder Duplicate packet
deletion) may be performed along with the interpolation process. For example, a
common reception buffer is included in the two wireless communication units 1011
and 1012 so that the rearranging process can be performed.

[0377]

Subsequently, the information processing device 1010 acquires link

characteristic information based on the received data (step S2006). Here, the link

characteristic information is, for example, each piece of information stored in the
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radio wave propagation measurement information 393 illustrated in FIG. 4. The
link characteristic information is, for example, the PER, the BER, the number of
retransmissions of packets, the throughput, frame drop, the SIR, the RSSI, or the
SINR (for example, used instead of the SIR). In this way, by comprehending the
link characteristic information, the information processing device 1010 can
determine which path is stable between the two wireless communication units 1011
and 1012 when the information processing device 1010 responds to a message to the
source device.

[0378]

The information processing device 1010 may transmit the acquired link
characteristic information to the source device (step S2007). That is, the
information processing device 1010 may ensure a return path by comparing the
acquired link characteristic information (step S2007).

[0379]

Subsequently, the information processing device 1010 starts image display
and audio output based on the received image data and audio data (step S2008).
[0380]

In this way, the control unit (corresponding to the control unit 370 illustrated
in FIG. 3) of the information processing device 1010 performs the control such that
the multi-reception diversity of the stream related to the source device is set based on
the capability information regarding the source device, the radio wave propagation
measurement information regarding the communication with the source device, and
the use of the information processing device 1010. Here, when the source device
(for example, the information processing device 1020) transmits the stream using the
multi-reception diversity, the other links are preferably not affected despite the fact
that one or more unstable links are present among the plurality of links.
Accordingly, the control unit (for example, the control unit (corresponding to the
control unit 240 illustrated in FIG. 2) of the information processing device 1020) of
the source device performs buffering management of the stream to be transmitted.
The control unit of the source device may cause a standby time of a buffer to be

automatically constant (Time To Live function) and delete the stream data from a
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transmission buffer for an unstable link after the constant time. The control unit of
the source device may actively delete the unstable link transmission buffer from the
buffer at a timing at which it can be confirmed that the link becomes unstable based
on the number of retransmissions or the like. Accordingly, it is possible to operate
the multi-reception diversity of the stream without affecting the unstable link.

[0381]

When the source device transmits the stream using the multi-reception
diversity, the control unit of the information processing device 1010 performs control
such that either of a first operation of simultaneously transmitting the stream to the
plurality of reception units and a second operation of sequentially transmitting the
stream to each reception unit while switching the plurality of reception units is
performed. When the source device transmits the streams using the multi-reception
diversity, the control unit of the information processing device 1010 performs control
such that either of the first operation of setting identification information (for
example, a MAC address) in each of a plurality of links related to the plurality of
reception units and the second operation of setting the identification information in
only one piece of identification information irrespective of the number of links is
performed. The control unit of the information processing device 1010 performs
control such that different content protection is set between the first and second
operations.

[0382]

The control unit (corresponding to the control unit 240 illustrated in FIG. 2)
of the information processing device 1020 performs control such that the multi-
reception diversity of the streams related to the sink device is set based on control
performed from the sink device based on the capability information regarding the
information processing device 1020, the radio wave propagation measurement
information regarding the communication with the sink device, and the use of the
sink device.

[0383]
In the third embodiment of the present technology, the example in which the

multi-reception diversity is used when the display area of the main image is greater
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than that of the sub-image has been described. However, in other cases (cases other
than the magnitude of the display area), the multi-reception diversity may be used.
For example, when a display image designated by a user is displayed as a high-
quality image, the multi-reception diversity can be used.

[0384]

In the third embodiment of the present technology, the example in which the
data transmission scheme of 60 GHz is used when the multi-reception diversity is
used has been described, but other data transmission schemes may be used. For
example, since a fast data transmission scheme typified by IEEE802.11ac is also
present at 5 GHz, the fast data transmission scheme may be used. A wireless
scheme other than Wi-Fi may be used.

[0385]

In FIG. 38, the example in which the content encryption is separately
performed for each link in the processes of steps S976 and S977 has been described,
but the link is not limited to 60 GHz. For example, the third embodiment of the
present technology can also be applied to a case in which 60 GHz is set for the
source device and one wireless communication unit of the sink device and 2.4 GHz
or 5 GHz is set for the source device and the other wireless communication unit of
the sink device.

[0386]

In the third embodiment of the present technology, the example in which
two kinds of operations of (a) and (b) are defined as the processing methods for the
two wireless communication units 1011 and 1012 and the same packets are generated
and transmitted for each link in both of (a) and (b) has been described. However, an
embodiment of the present technology is not limited to the generation of the packets,
but any one link with good characteristics is selected without using the plurality of
links and the image data and the audio data may be transmitted using the link. For
example, the sink device responds to the source device with characteristic
information such as the PER at the time of reception of the packets and the source
device can select the link with good characteristics and transmit the packets. In this

way, when the source device selects the link with good characteristics and transmit
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the packets, it is possible to reduce power consumption in either of the source device
and the sink device.

[0387]

[Example of HDCP in multi-reception diversity]

In the third embodiment of the present technology, as described above, it is
possible to set an environment in which two links are connectable by using the multi-
reception diversity. Accordingly, an example of a case in which HDCP is used in an
environment in which two links are connectable will be described below.

[0388]
[Operation example of information processing device (source device)]

FIG. 41 is a flowchart illustrating an example of a processing procedure of
an HDCP process performed by the information processing device 1020 according to
the third embodiment of the present technology. In the processing procedure, an
example of the HDCP process corresponding to FIG. 38 will be described.

[0389]

First, an authentication protocol is independently performed for each
HDCP-protected interface port (steps S2011 to S2015).  Specifically, it is
determined whether interface ports to be used from now are within a regulated
number (step S2011). That is, it is determined whether the number of hops (the
number of transmissions) is within the regulated number (step S2011).

[0390]

When the interface ports are within the regulated number (step S2011), it is
determined whether an authentication process for all of the interface ports ends (step
S2012). For example, when processes (steps S2013 to S2015) ends for each
interface port, 1 is added to the number of ports and it is determined whether the
interface ports are within the regulated number.

[0391]

Conversely, when the authentication process does not end for all of the
interface ports (step S2012), an authentication and key exchange (AKE) process of
the interface port is performed (step S2013). The AKE will be described in detail
with reference to FIG. 43. Subsequently, paring of the interface port is performed
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(step S2014). The paring will be described in detail with reference to FIG. 43.
Subsequently, locality check of the interface port is performed (step S2015). The
locality check will be described in detail with reference to FIG. 44.

[0392]

When the authentication process ends for all of the interface ports (step
S2012), it is determined whether a session key can be commonized (step S2016).
That is, it is determined whether the session key is reproduced for each interface port
(step S2016). For example, this determination is performed based on incidental
information (meta information) associated with content which is a transmission
target.

[0393]

When the session key can be commonized (step S2016), a multicast key is
set (step S2017).  Accordingly, the multicast key is interchanged between the source
and sink devices. For example, when there is no problem with the multicast key
and the original content is not copied and the multi-reception diversity is performed,
a circumstance is assumed to be good.

[0394]

Conversely, when the session key may not be commonized (step S2016), a
unicast key is set (step S2018). That is, when the multicast key is not permitted
(step S2016), the unicast key is separately generated (step S2018).  Accordingly, the
unicast key is interchanged between the source and sink devices.

[0395]

Subsequently, it is determined whether an authentication process (an
authentication process of an HDCP-protected interface port) for all of the interface
ports ends (step S2019). When the authentication process does not end for all of the
interface ports (step S2019), session key exchange (SKE) of the interface port is
performed (step S2020). The SKE will be described in detail with reference to FIG.
44,

[0396]
Conversely, when the authentication process ends for all of the interface

ports (step S2019), image and audio transmission starts (step S2021).
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[0397]

Subsequently, it is determined whether the currently connected link is
unstable (step S2022). When the currently connected link is unstable (step S2022),
the link is changed to a different link (step S2023). Conversely, when the currently
connected link is not unstable (step S2022), the operation of the HDCP process ends.
[0398]

[Operation example of information processing device (source device)]

Next, an example in which a content protection scheme (version) is
commonized for each link in an environment in which two links are connectable will
be described.

[0399]

FIG. 42 is a flowchart illustrating an example of a processing procedure of
an HDCP process performed by the information processing device 1020 according to
the third embodiment of the present technology. In the processing procedure, an
example of the HDCP process corresponding to FIG. 39 will be described. That is,
an example of the process related to the content protection at the same frequency
band in the multi-reception diversity will be described.

[0400]

First, it is determined whether HDCP versions of two links are identical
(step S2031). When the versions are identical (step S2031), encryption is
performed with the versions. Conversely, when the versions are not identical (step
S2031), the encryption is performed with the low version. Therefore, the versions
are adjusted to the low version between the HDCP versions of the two links (step
S2032).

[0401]

Subsequently, it is determined whether the frequencies of the two links are
the same frequency (step S2033). For example, it is determined whether the
frequency bands such as 2.4 GHz, 5 GHz, and 60 GHz bands are the same, and
different channels with the same frequency band are adjusted in this process.

[0402]
When the frequencies of the two links are the same frequency (step S2033),



10

15

20

25

30

117

it is determined whether the plurality of channels are simultaneously connected (step
S2034). When the plurality of channels are simultaneously connected (step S2034),
the multicast key is set (step S2035). Accordingly, the multicast key is
interchanged between the source and sink devices. Conversely, when the plurality
of channels are not simultaneously connected (step S2034), the unicast key is set
(step S2036). Accordingly, the unicast is interchanged between the source and sink
devices.

[0403]

In this way, since the interchange of the content protection with the two
links ends and the links are encrypted, the image and audio transmission starts (step
S2037).

[0404]

Subsequently, it is determined whether the currently connected link is
unstable (step S2038). When the currently connected link is unstable (step S2038),
the link is changed to a different link (step S2039). Conversely, when the currently
connected link is not unstable (step S2038), the operation of the HDCP process ends.
[0405]

When the frequencies of the two links are not the same frequency (step
S2033) and the different frequency band is used as the other link, it is determined
whether the content protection can be copied by two links (step S2040). For
example, this determination is performed based on incidental information (meta
information) associated with content which is a transmission target.

[0406]

Here, for example, in the third embodiment of the present technology, the
example in which the packets are copied by two links and are simultaneously
transmitted to the wireless communication units has been described. However,
when the frequency bands are different, the locality check result measured in the first
link can be used. Therefore, such a process is necessary.

[0407]
When the content protection may not be copied by two links (step S2040),

the recent version is used in the content protection of the use link (step S2042).
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Conversely, when the content protection can be copied by two links (step S2040), the
unicast key is set in each link (steps S2041 and S2042). In the processing
procedure illustrated in FIG. 42, for example, a device key of the transmission side
and a device key of the reception side may be set to one, but a common secret key or
a session key may be different for each link.

[0408]

[Key exchange example related to link encryption of HDCP]

Next, a process example related to key exchange for link encryption of
HDCP will be described.

[0409]

FIGS. 43 and 44 are sequence charts illustrating an example of a key
exchange process performed between a source device and a sink device according to
the third embodiment of the present technology.

[0410]

Here, when the link encryption is performed, the key exchange is performed
in the following (1) to (4) processes:

(1) authentication and key exchange (AKE);

(2) pairing;

(3) locality check; and

(4) session key exchange (SKE).

[0411]

Accordingly, an example of a key exchange process in accordance with the
above-described (1) to (4) processes will be described below with reference to FIGS.
43 and 44.

[0412]
[AKE and Pairing]

The AKE and the pairing will be described with reference to FIG. 43. FIG
43a illustrates an example of a case in which a 128-bit master key (km) is not stored
and FIG. 43b illustrates an example of a case in which the 128-bit master key (km) is
stored.

[0413]
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The AKE is a first step of an authentication protocol. ~An HDCP
transmitter (device A) can initiate authentication at any time even when the
authentication exchange is completed previously.

[0414]

The HDCP transmitter transmits a new 64-bit pseudo-random value (rtx) as
a part of an authentication initiation message AKE Init to an HDCP receiver (device
B) (751). Accordingly, authentication of a new HDCP session is initiated.

[0415]

Subsequently, the HDCP transmitter receives a certrx value and an
AKE Send Cert including REPEATER from the HDCP receiver (752).
REPEATER indicates whether the connected HDCP receiver is an HDCP repeater.
[0416]

Here, the example of the case in which the 128-bit master key (km) is not
stored will be described with reference to FIG. 43a.

[0417]

The HDCP transmitter verifies a signature on a certificate using Kpubdcp.
A failure of the signature verification means a failure in the authentication and the
HDCP transmitter interrupts the authentication protocol. The HDCP transmitter
generates a 128-bit master key (km) and transmits an AKE No Stored km message
to the HDCP receiver (753).

[0418]

Subsequently, the HDCP transmitter receives an AKE Send rrx message
including a 64-bit pseudo-random value (1rx) from the HDCP receiver (754). The
HDCP transmitter receives an AKE Send H prime message including 256-bit H'
from the HDCP receiver (755). This message has to be received within 1 second
after Ekpub (km) (AKE No_Stored km) is transmitted to the HDCP receiver.

[0419]

Next, the example of the case in which the 128-bit master key (km) is stored

will be described with reference to FIG. 43b.
[0420]
The HDCP transmitter transmits an AKE Stored km message including
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128-bit Ekh (km) and 128-bit m associated with a Reciver ID of the HDCP receiver
to the HDCP receiver (757).
[0421]

Subsequently, the HDCP transmitter receives an AKE Send rrx message
including a 64-bit pseudo-random value (1rx) from the HDCP receiver (758). The
HDCP transmitter receives an AKE Send H prime message including 256-bit H'
from the HDCP receiver (759). This message has to be received witin 200 mS after
AKE Stored km is transmitted to the HDCP receiver.

[0422]

When this message may not be received within 200 mS or H and H' are not
identical, the authentication is determined to fail and the authentication protocol is
interrupted.

[0423]
[Pairing]

To quicken the AKE process, the pairing has to be performed concurrently
for an HDCP reception period with the HDCP transmitter having AKE.
[0424]

[Locality check]

The locality check will be described with reference to FIG. 44a.
[0425]

An HDCP transmitter initiates by generating 64-bit nounce random r n and
transmitting provisional 64-bit pseudo-random r_n to a downstream HDCP receiver
(761). In this case, the HDCP transmitter starts a timer in accordance with
transmission of provisional 64-bit pseudo-random r_n.

[0426]

The HDCP receiver calculates "L' = HMAC - SHA 256" (r n, k d XOR
r_rx) using the received provisional 64-bit pseudo-random r n. Then, the HDCP
receiver transmits an LC_Send L prime message to the HDCP transmitter (762).
[0427]

When the HDCP transmitter receives the LC_Send L prime message (762),

the HDCP transmitter calculates L using the same formula as right L' and collates L
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with the received L'. When L and L' are not identical, the HDCP transmitter
determines that locality verification fails.

[0428]

[SKE]

The session key exchange (SKE) will be described with reference to FIG.
44b.
[0429]

The session key exchange (SKE) is initiated by the HDCP transmitter after
the locality verification succeeds.
[0430]

The HDCP transmitter HW-generates ession key k S of a 128-bit pseudo-
random number and HW-generates r_iv of a 64-bit pseudo-random number. The
HDCP transmitter HW-generates 128-bit dkey 2 as ctr=2 using a slide #6 block.
The HDCP transmitter encrypts k S with dkey 2 (E dkey (k S) = k S XOR
(dkey 2 XOR r_rx)).

[0431]

Then, the HDCP transmitter transmits r_iv and a session key E_dkey (k_s)
encrypted as a part of an SKE Send Eks message to the HDCP receiver (763). The
HDCP transmitter transmits the encrypted session key to the HDCP receiver and
enables the HDCP encryption to be performed after 200 mS after the transmission of
the encrypted session key.

[0432]

The HDCP receiver generates 128-bit dkey 2 as ctr=2 using the slide #6
block. The HDCP receiver decodes k S (k S=E dkey (k_S) OR(dkey 2 XOR
r_1X)).

[0433]

The content encrypted with the session key ks starts to be transmitted from

the HDCP transmitter to the HDCP receiver (764).
[0434]
Here, the HDCP encryption has to be possible only after the AKE, the

locality verification, and the success of the SKE stage end.
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[0435]

The HDCP transmitter may correspond to simultaneous connection with the
HDCP receiver by a plurality of HDCP-protected interface ports. The same session
key and riv may be shared throughout all of the HDCP-protected interface ports (3.8
Uniqueness of ks and rtx).

[0436]

However, the HDCP transmitter is assumed to ensure different km and rtx
values between the connected HDCP receivers.
[0437]

In this way, the control unit (corresponding to the control unit 307 illustrated
in FIG. 3) of the information processing device 1010 performs the control such that
the content protection of the stream related to the source device is set based on the
capability information regarding the source device, the radio wave propagation
measurement information regarding the communication with the source device, and
the use of the information processing device 1010. In this case, when the versions
of the content protection used in the plurality of frequency channels used to transmit
the streams using the multi-reception diversity are different, the control unit of the
information processing device 1010 performs the control such that the content
protection related to the low version between the versions is set. The control unit
(corresponding to the control unit 307 illustrated in FIG. 3) of the information
processing device 1010 may perform control such that the HDCP setting method of
the source device is selected based on the management information (illustrated in
FIG. 4) regarding the source device.

[0438]
[Configuration example of communication system]

FIG. 45 is a block diagram illustrating a functional configuration example of
each information processing device included in the communication system according
to the third embodiment of the present technology. FIG 45 illustrates an
information processing device 720 serving as a transmission side information
processing device (source device) and an information processing device 730 serving

as a reception side information processing device (sink device).
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[0439]

The information processing device 720 is an information processing device
when a part of the information processing device 710 illustrated in FIG 23 is
modified. Therefore, the same reference numerals are given to common portions as
the information processing device 710, and the description thereof will be omitted.
[0440]

Units (an antenna 731 to an SEI generation unit 744) included in the
information processing device 730 correspond to the units (an antenna 728 to an
image data generation unit 711) included in the information processing device 720.
For example, the generation units (an image data generation unit 711 to a wireless
packet generation unit 726) included in the information processing device 730
correspond to the decoding units (an image data decoding unit 743 to a wireless
packet decoding unit 734) included in the information processing device 720.
Therefore, the description of the information processing device 730 will be omitted.
[0441]

A display unit 745 is, for example, a display device that displays an image
based on image data decoded by the image data decoding unit 743. As the display
unit 745, for example, a display panel such as an organic EL display, a crystal LED
display, or an LCD can be used. FIG. 45 illustrates an example in which the display
unit 745 is provided outside the information processing device 730, but the display
unit 745 may be provided inside the information processing device 730.

[0442]

FIG. 45 illustrates an example in which the packet generation unit 722
corresponds to two wireless schemes (an example in which one IP address is set for
2.4 GHz, 5 GHz, and 60 GHz). That is, FIG. 45 illustrates an example of a scheme
other than an example in which one IP address is set for 2.4 GHz or 5 GHz and one
IP address is set for 60 GHz. The example illustrated in FIG. 45 corresponds to the
example illustrated in FIG. 39.

[0443]
The information processing device 720 includes an encryption generation

unit 721, a packet generation unit 722, and antennas 727 and 728. These units are
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controlled by a control unit (corresponding to the control unit 240 illustrated in FIG.
2). The packet generation unit 722 includes a UDP generation unit 723, a TCP
generation unit 724, an IP generation unit 725, and a wireless packet generation unit
726. The two antennas 727 and 728 are connected to the wireless packet generation
unit 726. Here, the antenna 727 is assumed to be an antenna corresponding to 60
GHz and the antenna 728 is assumed to be an antenna corresponding to 2.4 GHz or 5
GHz.

[0444]

In this way, even when the two antennas 727 and 728 are included,
processes up to the IP generation unit 725 can be comprehended as one block. The
wireless packet generation unit 726 corresponds to two frequency channels.

[0445]

Such a configuration is defined as a transparent function of fast session
transfer (FST) in IEEE802.11ad. In higher layers than the IP generation unit 725,
wireless video transmission can be performed without comprehending the
characteristics of the two antennas 727 and 728.

[0446]

The details of switching determination of the wireless packet generation unit
726 are not described in IEEE802.11ad. Therefore, for example, the determination
can be performed based on a PER, a BER, the number of retransmissions of packets,
a throughput, and the like. For example, the determination may be performed based
on frame drop, an SIR, an RSSI, and the like or an SINR may be used instead of an
SIR.

[0447]

Here, a case in which image data for which content protection necessary is
transmitted in an environment in which any one wireless line is connected is assumed.
Here, a case in which connection is made via the antenna 727 will be assumed for
description. A connection order of the antennas 727 and 728 is not limited and any
antenna may be first connected. When image data for which content protection is
necessary is transmitted, any wireless line may be connected.

[0448]
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As in the example illustrated in FIG. 41, the encryption generation unit 721
performs an encryption process on the wireless line connected via the antenna 727
only once. In the encryption process, key exchange between the transmission side
information processing device 720 and the reception side information processing
device 730 is completed, and thus the image data encrypted with the key can be
transmitted. In the third embodiment of the present technology, even when the
wireless line is changed from the antenna 727 to the antenna 728, the key changed in
the key exchange can be used until disconnection of the port of the IP generation unit
725.

[0449]

On the other hand, in the process of the wireless packet generation unit 726,
higher layers than the IP generation unit 725 may not comprehend whether 60 GHz is
used or 2.4 GHz or 5 GHz is used in the physical layer (first layer). As described
above, a stream transmission band is different by about 10 times between 60 GHz
and 2.4 GHz or 5 GHz. Therefore, it is necessary to increase a compression ratio of
image data when 2.4 GHz or 5 GHz is used. Accordingly, in the third embodiment
of the present technology, control is performed such that the wireless packet
generation unit 726 to the image data generation unit 711 (or the SEI generation unit
712) are notified in real time of channel change information or a channel set in a
current situation. That is, the control unit (corresponding to the control unit 240
illustrated in FIG. 2) of the information processing device 720 performs control such
that a higher layer than a layer related to the IP packet generation is notified of
information regarding a frequency channel used to transmit a stream among a
plurality of frequency channels.

[0450]

For example, for information generated by the SEI generation unit 712,
stability is necessary although a data transmission speed is low. Therefore, the
information generated by the SEI generation unit 712 is preferably transmitted at 2.4
GHz or 5 GHz rather than 60 GHz. Accordingly, the wireless packet generation
unit 726 uses a type of service (TOS) field of the IP header of an IP packet to

transmit the information generated by the SEI generation unit 712 at a frequency
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channel with high stability. That is, the wireless packet generation unit 726
performs a writing process of writing frequency channel setting information on the
TOS field of the IP header of an IP packet. Through the writing process, a
frequency channel to which an intention of a higher layer is reflected can be set
based on the TOS field of the IP header of an IP packet in the process of generating a
wireless packet. That is, the control unit (corresponding to the control unit 240
illustrated in FIG. 2) of the information processing device 720 performs control such
that setting information regarding the setting of a frequency channel used to transmit
a stream is written on the TOP field of the IP header of an IP packet. Accordingly,
it is possible to designate a physical layer to be used from a transport layer. That is,
the control unit (corresponding to the control unit 240 illustrated in FIG. 2) of the
information processing device 720 can perform control such that the physical layer to
be used is designated from the transport layer.

[0451]

An embodiment of the present technology is not limited to the example
illustrated in FIG. 45. For example, in FIG. 45, the example in which only two
antennas are connected to the wireless packet generation unit 726 has been described,
but the number of antennas is not limited to the corresponding frequency bands.
For example, when transmission is performed using IEEE802.11n/ac using a
Multiple Input Multiple Output (MIMO) scheme, a plurality of antennas are used
with one channel. In addition to two frequency channels, a protocol for connection
to a public line, such as Bluetooth (registered trademark) or LTE, may be mounted.
[0452]

In FIG. 45, the example in which the IP generation unit 725 sets one IP
address has been described, but an embodiment of the present technology is not
limited thereto. For example, one MAC address may be set or another fixed IP may
be set.

[0453]

In FIG. 45, an example in which the wireless packet generation unit 726

uses the TOS field of the IP header to transmit the information generated by the SEI

generation unit 712 with the frequency channel with high stability has been described,



10

15

20

25

30

127

but an embodiment of the present technology is not limited thereto. For example,
even when the transparent function of the fast session transfer (FST) is used, a
frequency channel may be set with a TCP packet or a UDP packet. A frequency
channel may be set in accordance with a connection port or a frequency setting field
may be provided in a part of a packet header.

[0454]

In the third embodiment of the present technology, FIGS. 35 and 36 are
assumed as the topologies in which the content protection process is performed for
the description, but an embodiment of the present technology is not limited thereto.
Originally, as illustrated in FIGS. 33 and 34, there is the advantage in which a
process is performed in a multi-reception environment in which 1: N (where N is 2 or
more) is set in the content protection. For example, a topology environment in
which an information processing device performing the content transmission has an
AP or PCP function or a GO function is preferable. For example, when the
transmission side information processing device 1020 functions as a GO, the wireless
communication unit 1011 and the wireless communication unit 1012 can be
connected as clients. Thus, this topology is a topology which can be constructed
even when a non-concurrent device is used. Despite depending on a device, there is
a device for which one information processing device can be connected to only one
GO. Therefore, in this case, the content protection process is performed in the
topology illustrated in FIG. 33 or 34.

[0455]

Based on whether a source device or a sink device is a mobile device, it may
be determined whether transmission (switching diversity) is set while performing
switching or multi-reception diversity is set. That is, it may be determined whether
power consumption is reduced with only one PHY or multiple PHYs are used.
When the device is a mobile device, pause may be made at the time of a sub-image.
[0456]

In this way, in the third embodiment of the present technology, the multi-
reception diversity can be appropriately set or switched to improve robust tolerance

in a link in which high-quality video transmission is necessary in accordance with a
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connection form. In this way, by controlling the setting or the switching, it is
possible to stably transmit and receive a high-quality video. In the topology in
which an avoidance link is prepared as in the multi-reception diversity, the content
protection can be appropriately set or switched. In this way, by controlling the
setting and the switching, it is possible to perform communication in which robust
tolerance is improved for a video for which the content protection is necessary.
[0457]

According to an embodiment of the present technology, a sink device
performing output based on streams from a plurality of source devices can reduce
unnecessary power consumption by performing adjustment of the resolutions of the
streams, transmission stop, a change in a frequency channel, or the like.
Accordingly, it is possible to realize appropriate communication for a mobile device.
By improving band use efficiency of the frequency channels, it is possible to realize
communication in which a robust property is improved.

[0458]

That is, the sink device managing a plurality of links can reduce battery
consumption of a mobile device by performing scheduling. The entire system can
be scheduled so that a mobile device capable of using a plurality of frequency
channels uses only one frequency channel. Even in a topology in which it is
necessary to completely switch a difference between frequency channels,
transmission can be stably realized by facilitating switching in accordance with
device information (for example, whether a device is a mobile device). Even when
there is a difference between the frequency channels, each piece of information (the
management information and the wuser information) can be appropriately
interchanged. In the embodiments of the present technology, the examples of the
topologies in which two links are present in regard to two source devices have been
described, but an embodiment of the present technology is not limited thereto. For
example, when the number of devices is 2, it is necessary to perform the stream
transmission control (for example, the data transmission speed control and the
scalability transmission rate control) related to the links corresponding to the number

of devices, and state transition is considerable. Therefore, the control is difficult,
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but benefit can be obtained. For example, an embodiment of the present technology
can also be applied to a topology in which two or more source devices are connected.
[0459]

A sink device (for example, a display) displaying images transmitted from a
plurality of source devices can appropriately display an image transmitted from each
source device. For example, by setting robust tolerance (multi-reception diversity)
of an image transmitted from each source device, it is possible to appropriately
display each image. For example, by performing the content protection setting or
the stream transmission control (for example, the data transmission speed control and
the scalability transmission rate control) in a wireless layer with a large dynamic
range or a multi-band operation, it is possible to appropriately display each image.
[0460]

That is, for example, when a plurality of source devices are connected to
one gathered monitor (for example, a monitor with an 80-inch large screen or a
monitor in which a plurality of small monitors are bundled), appropriate setting can
be performed according to each topology.

[0461]

An embodiment of the present technology can be applied to other devices
having wireless communication functions. For example, an embodiment of the
present technology can be applied to imaging devices (for example, digital still
cameras and digital video cameras (for example, camera-integrated recorders))
having wireless communication functions. For example, an embodiment of the
present technology can also be applied to display devices (for example, televisions,
projectors, and personal computers) having wireless communication functions or
portable information processing devices (for example, smartphones and tablet
terminals).

[0462]
<4. Application example>

The technology of the present disclosure can be applied to various products.

For example, the information processing device 200, 300, 400, or the like may be

realized as a mobile terminal such as a smartphone, a tablet-type personal computer
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(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, or the like may be 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, or the like 0 may be a
wireless communication module (for example, an integrated circuit module
configured in one die) mounted in these terminals.

[0463]

[4-1. First application example]

FIG. 48 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
communication interface 913, an antenna switch 914, an antenna 915, a bus 917, a
battery 918, and an auxiliary controller 919.

[0464]

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.

[0465]
The camera 906 includes an image sensor such as a charge coupled device

(CCD) and a complementary metal oxide semiconductor (CMOS), and generates a
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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
smartphone 900. The speaker 911 converts audio signals that are output from the
smartphone 900 to sounds.
[0466]

The wireless communication interface 913 supports one or more of wireless
LAN standards such as IEEE 802.11a, 11b, 11g, 11n, 1lac, and 1lad 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 communicate with another device in an ad hoc mode. 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 and a
relevant circuit are integrated. The wireless communication interface 913 may
support other kinds of wireless communication schemes such as a near field wireless
communication 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 plurality
of circuits (for example, circuits for different wireless communication schemes)
included in the wireless communication 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.
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[0467]

It should be noted that the smartphone 900 is not limited to the example of
FIG. 46 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.

[0468]

The bus 917 connects the processor 901, the memory 902, the storage 903,
the external connection interface 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. 46
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.

[0469]

In the smartphone 900 shown in FIG. 46, the wireless communication units
220 and 320, the control units 240 and 370, etc. described using FIGS. 2 and 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.

[0470]

[4-2. Second Application Example]

FIG. 47 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 communication interface 933, an
antenna switch 934, an antenna 935, and a battery 938.

[0471]
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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.

[0472]

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 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.

[0473]

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 information 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 reproduced. The speaker 931 outputs sounds of the
navigation function or the content that is reproduced.

[0474]

The wireless communication interface 933 supports one or more of wireless
LAN standards such as IEEE 802.11a, 11b, 11g, 11n, 1lac, and 1lad 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 communicate with another device in an ad hoc mode. The wireless
communication interface 933 can typically include a baseband 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
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wireless communication interface 933 may support other kinds of wireless
communication schemes such as a near field wireless communication 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 plurality 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 communication interface 933 for
transmission and reception of radio signals.

[0475]

In addition, the car navigation device 920 may include a plurality of
antennas, not limited to the example of FIG. 47. In that case, the antenna switches
934 may be omitted from the configuration of the car navigation device 920.

[0476]

The battery 938 supplies power to blocks of the car navigation device 920
illustrated in FIG. 47 via feeder lines that are partially shown as dashed lines in the
figure. The battery 938 accumulates power supplied form the vehicle.

[0477]

In the car navigation device 920 illustrated in FIG. 47, the wireless
communication units 220 and 320, the control units 240 and 370, etc. that have been
described with reference to FIGS. 2 and 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.

[0478]

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.

[0479]
The above-described embodiments are examples for embodying the present

technology, and matters in the embodiments each have a corresponding relationship
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with disclosure-specific matters in the claims. Likewise, the matters in the
embodiments and the disclosure-specific matters in the claims denoted by the same
names have a corresponding 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.

[0480]

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 (MiniDisc), and a DVD (Digital Versatile Disc), a memory
card, and a Blu-ray disc (registered trademark) can be used.

[0481]

Effects described in the present description are just examples, the effects are

not limited, and there may be other effects.
[0482]

Additionally, the present technology may also be configured as below.
(1)

An information processing device which receives a stream for outputting
image information from another information processing device by using wireless
communication, the information processing device including:

a wireless communication unit configured to perform communication for
exchanging capability information regarding the information processing device and
capability information regarding the other information processing device with the
other information processing device; and

a control unit configured to perform scalability transmission rate control of a
stream of the other information processing device based on the capability
information regarding the other information processing device and a use of the

information processing device.
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The information processing device according to (1),

wherein the information processing device and the other information
processing device are information processing devices which can perform wireless
communication using a plurality of frequency channels, and

wherein the control unit performs control of setting one frequency channel
among the plurality of frequency channels based on the capability information
regarding the other information processing device, radio wave propagation
measurement information regarding communication with the other information
processing device, and the use of the information processing device.

3)

The information processing device according to (2), wherein the control unit
performs control of setting the one frequency channel based on the radio wave
propagation measurement information obtained by measuring the stream from the
other information processing device while the plurality of frequency channels are
switched and the use of the information processing device.

“4)

The information processing device according to (2), wherein, when
communication quality specified by the radio wave propagation measurement
information decreases and thus it is necessary to restrict the scalability transmission
rate control, the control unit performs control of changing a frequency channel to be
used to a frequency channel with a faster data transmission speed based on the radio
wave propagation measurement information and the use of the information
processing device.

6))

The information processing device according to (2), wherein, when
communication quality specified by the radio wave propagation measurement
information decreases and thus it is necessary to restrict the scalability transmission
rate control, the control unit performs control of changing a frequency channel to be
used to a frequency channel with a slower data transmission speed based on the radio
wave propagation measurement information and the use of the information

processing device.
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(6)

The information processing device according to (2), wherein, before a
frequency channel being used is switched to another frequency channel, the control
unit performs control of restricting the scalability transmission rate.

(7)

The information processing device according to any of (2) to (6), wherein
the control unit performs control of causing display information regarding whether to
disconnect a frequency channel being used to be displayed on a display unit.

(®)

The information processing device according to any of (2) to (7), wherein,
when a user manipulation indicating that disconnection of a frequency channel being
used is not permitted has been received, the control unit performs control of
switching the frequency channel.

(€))

The information processing device according to any of (1) to (8), wherein
the wireless communication unit performs the exchange of the capability information
by capability negotiation or capability re-negotiation defined in the Wi-Fi Display
specification.

(10)

The information processing device according to (9), wherein the capability
information is exchanged by an RTSP M3 Message in the capability negotiation or
capability re-negotiation.

(11)

The information processing device according to any of (1) to (10),

wherein the capability information includes information indicating whether
a device is a mobile device.

(12)
The information processing device according to any of (1) to (11),
wherein the capability information includes information indicating whether

the use of the information processing device is changed.
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The information processing device according to any of (1) to (12),

wherein the capability information includes information indicating whether
a multi-reception diversity function is included.

(14)

The information processing device according to any of (1) to (13),

wherein the control unit performs control in a manner that stop of
transmission or intermittent transmission of the stream is performed when a low
power-consumption mode is set.

(15)

The information processing device according to any of (1) to (14), wherein
the control unit causes at least one of a change request for a transmission rate and a
change request for transmission quality to be included in a command transmitted
from the information processing device to the other information processing device.
(16)

The information processing device according to (15), wherein the control
unit uses a command in a state in which an HDCP session is maintained as the
command.

17)

The information processing device according to any of (1) to (16),

wherein the control unit performs control in a manner that a physical layer
to be used is designated from a transport layer.

(18)

The information processing device according to any of (1) to (17),

wherein the control unit receives physical link switch information and
performs control in a manner that AVC/HEVC starts from an [ frame.

(19)

An information processing device which transmits a stream for outputting
image information to another information processing device by using wireless
communication, the information processing device including:

a wireless communication unit configured to perform communication for

exchanging capability information regarding the information processing device and
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capability information regarding the other information processing device with the
other information processing device; and

a control unit configured to perform scalability transmission rate control of a
stream of the other information processing device on the basis of control performed
by the other information processing device based on the capability information
regarding the information processing device and a use of the other information
processing device.

(20)

An information processing method for receiving a stream for outputting
image information from another information processing device by using wireless
communication, the information processing method including:

a wireless communication procedure of performing communication for
exchanging capability information regarding the information processing device and
capability information regarding the other information processing device with the
other information processing device; and

a control procedure of performing scalability transmission rate control of a
stream of the other information processing device based on the capability
information regarding the other information processing device and a use of the

information processing device.

Reference Signs List

[0483]

100 communication system

200 information processing device

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
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300
310
320
330
340
350
351
352
360
370
380
390
400
700
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
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information processing device
antenna

wireless communication unit
stream reception unit

image and audio decompression unit
image and audio output unit
display unit

audio output unit

user information acquisition unit
control unit

control signal transmission unit
management information retention unit
information processing device
communication system
information processing device
image data generation unit

SEI generation unit

NAL generation unit

PES generation unit

TS generation unit

RTP generation unit

packet generation unit

antenna

imaging unit

information processing device
encryption generation unit
packet generation unit

UDP generation unit

TCP generation unit

IP generation unit

wireless packet generation unit
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727, 728

730

731, 732

733
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antenna
information processing device
antenna

packet decoding unit

734 wireless packet decoding unit
735 IP decoding unit

736 UDP decoding unit

737 TCP decoding unit

738 RTP decoding unit

739 TS decoding unit

740 encryption decoding unit

741 PES decoding unit

742 NAL decoding unit

743 image data decoding unit

744 SEI generation unit

745 display unit

1000  communication system

1010, 1020, 1030 information processing device

1011 to 1013 wireless communication unit

1101

application memory

1102 to 1104 memory
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CLAIMS

1. An information processing device which receives a stream for outputting image
information communicated from another information processing device by using wireless
communication, the information processing device comprising:

a wireless communication unit configured to perform communication with the other
information processing device for exchanging capability information regarding the
information processing device and capability information regarding the other information
processing device; and

a control unit configured to perform scalability transmission rate control of a
transmission stream transmitted from the other information processing device based on the
capability information regarding the other information processing device and an outputted

image information use of the information processing device.

2. The information processing device according to claim 1,

wherein the information processing device and the other information processing
device are information processing devices which can perform wireless communication using a
plurality of frequency channels, and

wherein the control unit performs control of setting one frequency channel among
the plurality of frequency channels based on the capability information regarding the other
information processing device, radio wave propagation measurement information regarding
communication with the other information processing device, and the use of the information

processing device.

3. The information processing device according to claim 2, wherein the control unit
performs control of setting the one frequency channel based on the radio wave propagation
measurement information obtained by measuring the stream from the other information
processing device while the plurality of frequency channels are switched and the use of the

information processing device.

4., The information processing device according to claim 2, wherein, when
communication quality specified by the radio wave propagation measurement information
decreases and thus it is necessary to restrict the scalability transmission rate control, the

control unit performs control of changing a frequency channel to be used to a frequency
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channel with a faster data transmission speed based on the radio wave propagation

measurement information and the use of the information processing device.

5. The information processing device according to claim 2, wherein, when
communication quality specified by the radio wave propagation measurement information
decreases and thus it is necessary to restrict the scalability transmission rate control, the
control unit performs control of changing a frequency channel to be used to a frequency
channel with a slower data transmission speed based on the radio wave propagation

measurement information and the use of the information processing device.

6. The information processing device according to claim 2, wherein, before a frequency
channel being used is switched to another frequency channel, the control unit performs

control of restricting the scalability transmission rate.

7. The information processing device according to claim 2, wherein the control unit
performs control of causing display information regarding whether to disconnect a frequency

channel being used to be displayed on a display unit.

8. The information processing device according to claim 2, wherein, when a user
manipulation indicating that disconnection of a frequency channel being used is not permitted

has been received, the control unit performs control of switching the frequency channel.

9, The information processing device according to claim 1, wherein the wireless
communication unit performs the exchange of the capability information by capability

negotiation or capability re-negotiation defined in the Wi-Fi Display specification.

10. The information processing device according to claim 9, wherein the capability
information is exchanged by an RTSP M3 Message in the capability negotiation or capability

re-negotiation.

11. The information processing device according to claim 1,
wherein the capability information includes information indicating whether a device

is a mobile device.
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12. The information processing device according to claim 1,

wherein the capability information includes information indicating whether the use

of the information processing device is changed.

13. The information processing device according to claim 1,
wherein the capability information includes information indicating whether a multi-

reception diversity function is included.

14. The information processing device according to claim 1,
wherein the control unit performs control in a manner that stop of transmission or
intermittent transmission of the stream is performed when a low power-consumption mode is

set.

15. The information processing device according to claim 1, wherein the control unit
causes at least one of a change request for a transmission rate and a change request for
transmission quality to be included in a command transmitted from the information

processing device to the other information processing device.

16. The information processing device according to claim 15, wherein the control unit

uses a command in a state in which an HDCP session is maintained as the command.

17. The information processing device according to claim 1,
wherein the control unit performs control in a manner that a physical layer to be used

is designated from a transport layer.

18. The information processing device according to claim 1,
wherein the control unit receives physical link switch information and performs

control in a manner that AVC/HEVC starts from an I frame.

19. An information processing device which transmits a stream for outputting image
information communicated to another information processing device by using wireless
communication, the information processing device comprising:

a wireless communication unit configured to perform communication with the other
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information processing device for exchanging capability information regarding the

information processing device and capability information regarding the other information
processing device; and

a control unit configured to perform scalability transmission rate conftrol of a
transmission stream transmitted from the other information processing device on the basis of
control performed by the other information processing device based on the capability
information regarding the information processing device and an outputted image

information use of the other information processing device.

20. An information processing method for receiving a stream for outputting image
information communicated from another information processing device by using wireless
communication, the information processing method comprising:

a wireless communication procedure of performing communication with the other
information processing device for exchanging capability information regarding the
information processing device and capability information regarding the other information
processing device; and

a control procedure of performing scalability transmission rate control of a
transmission stream transmitted from the other information processing device based on the
capability information regarding the other information processing device and an outputted

image information use of the information processing device.



