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(54) WIRELESS TRANSMISSION SYSTEM AND WIRELESS TRANSMISSION METHOD

(57) Disclosed are a wireless transmission system
and a wireless transmission method that prevent CEC
protocols from being affected by wireless communication
transmission delays or buffering delays and failing when
CEC communication is performed wirelessly in the HDMI
standard. The CEC control unit of a first wireless com-
munication device (illustrated with a receiver (3)) ex-
changes CEC messages with the CEC control unit pro-

vided for a display device (illustrated with a monitor (4))
using a logical address corresponding to the device type
of the AV device (illustrated with STB (1)). The CEC con-
trol unit of a second wireless communication device (il-
lustrated with a transmitter (2)) exchanges CEC messag-
es with the CEC control unit provided for STB (1) using
a logical address corresponding to the device type of the
monitor (4).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a wireless
transmission system and a wireless transmission method
and more particularly to a wireless transmission system
and a wireless transmission method for wirelessly relay-
ing CEC (Consumer Electronics Control) communication
of the HDMI (High-Definition Multimedia Interface) stand-
ard.

BACKGROUND ART

[0002] Digital interfaces of the HDMI standard are
widely used as those for transmission of video/audio, etc.
The HDMI standard is arranged for AV (Audio Visual)
devices by adding an audio transmission function and a
copyright protection function to the DVI (Digital Visual
Interface) standard, which is a digital connection stand-
ard between a computer body and a display. In the case
of the HDMI standard, image (video) data/audio data are
transmitted in a mode called TMDS (Transition Minimized
Differential Signaling).
[0003] To the HDMI standard, CEC rules are added
after Version 1.2a (see, e.g., "Supplement 1 Consumer
Electronics Control (CEC)" of Nonpatent Literature 1).
This CEC protocol is a control protocol that performs con-
trol between devices connected through an HDMI cable.
The CEC protocol enables various controls based on
unique physical and logical addresses assigned to de-
vices present on an HDMI network. For example, while
watching digital broadcasting on a television apparatus,
if a user starts reproduction by an HDMI-connected DVD
(Digital Versatile Disc) player, the television apparatus
automatically switches input by itself to a terminal con-
nected to the DVD player. An operation of a menu dis-
played by the DVD player, power-on/off, etc., can be per-
formed from a remote controller of the television appa-
ratus.
[0004] Terms related to CEC are defined in Nonpatent
Literature 1; those having an HDMI input terminal are
defined as sink devices; and those having an HDMI out-
put terminal to output an AV stream are defined as source
devices. Those defined as repeater devices have the HD-
MI input terminal and output terminal to input/output an
AV stream and behave as both the sink device and the
source device. The sink devices mainly include display
devices; the source devices include STB (Set Top Box),
various players for DVD, BD (Blu-ray Disc), etc., and var-
ious recorders for DVD, BD, etc., ; and the repeaters in-
clude an AV amplifier, etc.
[0005] It is recently attempted to perform wireless
transmission of video/audio and a CEC message be-
tween a displaying device and a source device. However,
when transmitting a CEC message by wireless, it is a
problem how to the transmitting an ACK bit (ACK bit in
the provision of CEC).

[0006] In this regard, in Patent Document 1, a wireless
transmission method is proposed that enables wireless
transmission by a wireless transmission apparatus trans-
mitting ACK bits. In this wireless transmission method,
when a first wireless transmission apparatus transmits a
CEC message to a second wireless transmission appa-
ratus, the first wireless transmission apparatus samples
a wired interface at predetermined intervals, wirelessly
sends sampled data to the second wireless transmission
apparatus, holds "0" output in the wired interface when
a start of ACK bits of a header block or a data block is
detected by the wired interface, and holds the "0" output
in the wired interface for a specified period of time when
a wireless ACK packet indicative of successful reception
is received from the second wireless transmission appa-
ratus.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0007]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 2007-214952

Nonpatent Document

[0008]

Nonpatent Document 1: High-Definition Multimedia
Interface Specification Version 1.3a, November 10,
2006

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0009] However, only the transmission of ACK bits is
performed in the wireless transmission method de-
scribed in Patent Document 1 and, therefore, the CEC
protocol is likely to fail under the influence of a transmis-
sion delay, a buffering delay, etc., of wireless communi-
cation. If a wireless communication channel without a
sufficient band is used, a useless transmission may oc-
cur.
[0010] These problems will more specifically be de-
scribed. First, CEC is a communication protocol based
on the premise that a metal line is physically connected
in an HDMI network. In the communication using CEC,
a pulse is created by mutually dropping a common metal
line pulled up to High (3.3 V) to Low and, therefore, if a
section not sharing the metal line exists as in the case
of a wireless transmission section, a delay always occurs
and a correct pulse cannot be created. Therefore, in the
wireless transmission technique of HDMI, it is impossible
to implement the communication of CEC in accordance
with the protocol.
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[0011] Even if the wireless transmission method de-
scribed in Patent Document 1 is applied, partially be-
cause all the CEC messages must be exchanged among
all the devices, a response within a specified response
time cannot be expected due to a transmission delay
(including a delay at the time of response) of wireless
communication and the CEC protocol is likely to fail. Es-
pecially in a system transmitting uncompressed video in
HD (High Definition) resolution, since a transmission
band must be allocated to video/audio to the maximum
extent possible, a sufficient band cannot be ensured for
other communications including the CEC communication
and a response within a specified response time cannot
be expected. If a sufficient band is not ensured as de-
scribed above, the wireless transmission of a CEC mes-
sage is wasted. If buffering is simply used, an arrange-
ment of the buffering itself causes a great delay because
the CEC communication is a very slow communication,
and therefore a response satisfying the response time
cannot be made in a protocol specifying the response
time, such as CEC.
[0012] Even if the wireless transmission system de-
scribed in Patent Document 1 is applied, the system may
break down when a wireless transmission channel be-
comes too unstable to perform communication. More
specifically, if such a situation occurs, if an ACK bit is
returned to the CEC message transmission side, the
CEC message transmission side determines that the
transmission of a CEC message is completed even
though the CEC message reception side does not re-
ceive the CEC message, and this causes an inconsist-
ency and the system breaks down.
[0013] The present invention was conceived in view of
the situations and it is therefore an object of the present
invention to provide a wireless transmission system and
a wireless transmission method capable of preventing a
CEC protocol from failing under the influence of a trans-
mission delay, a buffering delay, etc., of wireless com-
munication when CEC communication of the HDMI
standard is wirelessly performed.

MEANS FOR SOLVING THE PROBLEMS

[0014] In order to solve the above problem, a first tech-
nical means of the present invention is a wireless trans-
mission system comprising a first wireless communica-
tion device having a CEC control portion capable of trans-
mitting/receiving a CEC message in HDMI to/from a dis-
play device and a second wireless communication device
having a CEC control portion capable of transmitting/re-
ceiving a CEC message in HDMI to/from an AV device,
the wireless transmission system performing transmis-
sion/reception of a CEC message between the display
device and the AV device through wireless communica-
tion between the first wireless communication device and
the second wireless communication device, wherein the
CEC control portion of the first wireless communication
device using a logical address corresponding to a device

type of the AV device to transmit/receive a CEC message
to/from a CEC control portion disposed in the display
device, the CEC control portion of the second wireless
communication device using a logical address corre-
sponding to a device type of the display device to trans-
mit/receive a CEC message to/from a CEC control por-
tion disposed in the AV device.
[0015] A second technical means is the wireless trans-
mission system of the first technical means wherein the
first wireless communication device determines whether
the transmission to the AV device is necessary depend-
ing on a type of a CEC message received from the display
device and performs wireless transmission to the second
wireless communication device only for the CEC mes-
sage determined to have a need to be transmitted, and
wherein the second wireless communication device de-
termines whether the transmission to the display device
is necessary depending on a type of a CEC message
received from the AV device and performs wireless trans-
mission to the first wireless communication device only
for the CEC message determined to have a need to be
transmitted.
[0016] A third technical means is the wireless trans-
mission system of the first or second technical means,
wherein the first wireless communication device deter-
mines whether a CEC message received from the display
device is required to have a response time limit for the
display device shorter than a predetermined time, and
makes a response as a substitute for the AV device to
the display device for the CEC message required to have
the shorter response time limit, and wherein the second
wireless communication device determines whether a
CEC message received from the AV device is required
to have a response time limit for the AV device shorter
than the predetermined time, and makes a response as
a substitute for the display device to the AV device for
the CEC message required to have the shorter response
time limit.
[0017] A fourth technical means is the wireless trans-
mission system of any one of the first to third technical
means, wherein the CEC control portion of the first wire-
less communication device returns no ACK bit to the dis-
play device even if a CEC message is received from the
display device while falling into a situation that the first
wireless communication device is unable to perform the
wireless communication with the second wireless com-
munication device, and wherein the CEC control portion
of the second wireless communication device returns no
ACK bit even if a CEC message is received from the AV
device while falling into a situation that the second wire-
less communication device is unable to perform the wire-
less communication with the first wireless communica-
tion device.
[0018]  A fifth technical means is the wireless trans-
mission system of any one of the first to fourth technical
means, wherein the CEC control portion of the first wire-
less communication device is externally connected to the
CEC control portion disposed in the display device or is
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built into the display device and connected to the CEC
control portion disposed in the display device, and where-
in the CEC control portion of the second wireless com-
munication device is externally connected to the CEC
control portion disposed in the AV device or is built into
the AV device and connected to the CEC control portion
disposed in the AV device.
[0019] A sixth technical means is a wireless transmis-
sion method using a first wireless communication device
having a CEC control portion capable of transmitting/re-
ceiving a CEC message in HDMI to/from a display device
and a second wireless communication device having a
CEC control portion capable of transmitting/receiving a
CEC message in HDMI to/from an AV device to perform
transmission/reception of a CEC message between the
display device and the AV device through wireless com-
munication between the first wireless communication de-
vice and the second wireless communication device, the
method including the steps of using a logical address
corresponding to a device type of the AV device by the
CEC control portion of the first wireless communication
device to transmit/receive a CEC message to/from a CEC
control portion disposed in the display device, and using
a logical address corresponding to a device type of the
display device by the CEC control portion of the second
wireless communication device to transmit/receive a
CEC message to/from a CEC control portion disposed
in the AV device.

EFFECT OF THE INVENTION

[0020] According to the present invention, a CEC pro-
tocol can be prevented from failing under the influence
of a transmission delay, a buffering delay, etc., of wireless
communication when CEC communication of the HDMI
standard is wirelessly performed.

BRIEF DESCRIPTION OF DRAWINGS

[0021]

[Fig. 1] Fig. 1 is a block diagram of one exemplary
configuration of a wireless transmission system ac-
cording to the present invention.
[Fig. 2] Fig. 2 is a schematic for explaining transmis-
sion/reception of a CEC message between devices
in the wireless transmission system of Fig. 1.
[Fig. 3] Fig. 3 is a flowchart for explaining a process
example of a pretense operation from the time of
power-on in the wireless transmission system of Fig.
1.
[Fig. 4] Fig. 4 is a flowchart for explaining a process
example when a remote controller is operated after
the process at the time of power-on in the wireless
transmission system of Fig. 1.
[Fig. 5] Fig. 5 is a diagram for explaining the case
that a response is delayed when a certain CEC mes-
sage is transmitted/received after the process at the

time of power-on in the wireless transmission system
of Fig. 1.
[Fig. 6] Fig. 6 is a flowchart for explaining a process
example when a CEC message is transmitted from
STB after the process at the time of power-on in the
wireless transmission system of Fig. 1.
[Fig. 7] Fig. 7 is a flowchart for explaining a process
example when a CEC message is transmitted from
STB after the process at the time of power-on in the
wireless transmission system of Fig. 1.
[Fig. 8] Fig. 8 is a flowchart for explaining a process
example when a CEC message is transmitted from
STB after the process at the time of power-on in the
wireless transmission system of Fig. 1.
[Fig. 9] Fig. 9 is a flowchart for explaining a process
example when a CEC message is transmitted from
STB after the process at the time of power-on in the
wireless transmission system of Fig. 1.
[Fig. 10] Fig. 10 is a flowchart for explaining a process
example when a CEC message is transmitted from
STB after the process at the time of power-on in the
wireless transmission system of Fig. 1.
[Fig. 11] Fig. 11 is a flowchart for explaining a process
example when a CEC message is transmitted from
STB after the process at the time of power-on in the
wireless transmission system of Fig. 1.
[Fig. 12] Fig. 12 is a schematic for explaining the
case that a CEC message between devices in the
wireless transmission system of Fig. 1 is unable to
be communicated through a wireless transmission
channel.

EMBODIMENTS OF THE INVENTION

[0022] A wireless transmission system (hereinafter,
the system) according to the present invention includes
a first wireless communication device having a CEC con-
trol portion capable of transmitting/receiving a CEC mes-
sage to/from a display device and a second wireless com-
munication device having a CEC control portion capable
of transmitting/receiving a CEC message to/from an AV
device.
[0023] The system is a system that communicates a
CEC message between the display device and the AV
device through the wireless communication between the
first wireless communication device and the second wire-
less communication device (i.e., by relaying through the
wireless communication between the wireless commu-
nication devices) and the method described in Patent
Document 1 may be employed for a method to transmit
a CEC message including an ACK bit by wireless.
[0024] However, the method described in Patent Doc-
ument 1 is likely to fail due to a delay as described above
and, therefore, the system is mainly characterized in that
each of the first wireless communication device and the
second wireless communication device pretends another
device (a CEC compatible device on the opposite side
across a wireless transmission channel and the other
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wireless communication device). This pretense can es-
tablish two CEC networks sectionalized by the wireless
transmission channel and a delay causing a break down
hardly occurs in the CEC networks.
[0025] Although the present invention will now be de-
scribed by reference to a system that employs a monitor
as the display device, the display device may be a tele-
vision apparatus with a tuner. Although the description
will be made by reference to a system that employs STB
as the AV device (AV device other than the display de-
vice), the AV device is not limited to the STB and may
be various recorders and players such as BD, DVD, etc.,
a simple tuner device, a personal computer (PC), and a
game device. The AV device is not limited to a source
device and may be a repeater device (such as AV am-
plifier, and STB and recorder with an HDMI input termi-
nal). However, as described later in an exemplary con-
figuration, these display and AV devices are assumed to
be CEC compatible devices.

<Exemplary Configuration of Wireless Transmission 
System According to the Present Invention>

[0026] Fig. 1 is a block diagram of one exemplary con-
figuration of a wireless transmission system according
to the present invention; in Fig. 1, 1 denotes an STB as
an example of the AV device; 2 denotes a transmitter as
an example of the second wireless communication de-
vice; 3 denotes a receiver as an example of the first wire-
less communication device; and 4 denotes a monitor as
an example of the display device.

(Devices on Transmission Side)

[0027] The STB 1 includes a wireline connection por-
tion 11, a control portion 12, and a storage portion 13 for
supporting CEC and also includes other constituent ele-
ments for implementing functions as STB, such as a main
control portion 14 and a tuner portion 15. The main control
portion 14 controls the whole of the STB 1 including the
control portion 12. The tuner portion 15 has a tuner that
receives broadcasts, a demodulating portion that demod-
ulates the broadcasts, a decoder that decodes the de-
modulated video/audio data, etc.
[0028] The wireline connection portion 11 is an HDMI
I/F for connecting an HDMI cable. Therefore, the wireline
connection portion 11 is connected to the following lines
included in the HDMI cable. The HDMI cable includes a
CEC line that is a bidirectional bus transmitting a control
signal (CEC message) common to the devices. In the
CEC protocol, the transmission side can transmit a CEC
message to an intended device by specifying a logical
address determined depending on a device type as a
destination (transmission destination). The reception
side receives the CEC message if the logical address of
the reception side is described as the destination in this
CEC message (the logical address may be included as
broadcast transmission, etc.), and can recognize the

transmission side from a logical address of a transmis-
sion source described in this CEC message.
[0029] The HDMI cable also includes a TMDS line for
transmitting streams of video/audio signals that are dig-
ital signals in a differential mode, a DDC (Display Data
Channel) line utilized for transmission of EDID (Extended
Display Identification Data), etc., in addition to the CEC
line. The EDID includes information about a type of sig-
nals processable by a display device, information such
as resolution of a display panel, and information such as
a pixel clock, a horizontal effective period, and a vertical
effective period. The EDID is acquired from the video
display side (the monitor 4 in this example) by the video
transmission side (the STB 1 in this example) to transmit
a video signal adapted to the resolution of a display panel
to be used (a display panel of the monitor 4 in this exam-
ple).
[0030] The control portion 12 is connected to the CEC
line in the wireline connection portion 11. The control
portion 12 decodes a CEC message that is transmitted
through the CEC line and received by the wireline con-
nection portion 11 and returns an ACK bit or a response
(response of status, etc.) to a CEC message transmis-
sion source (the transmitter 2 in this example) through
the CEC line in response to the CEC message as needed.
The control portion 12 delivers the decoded CEC mes-
sage to the main control portion 14 as needed and the
main control portion 14 controls the whole of the STB 1
to execute a process corresponding to the CEC mes-
sage. For example, at the time of power-on or when ac-
cepting an operation on the STB 1, the control portion 12
receives an instruction from the main control portion 14,
generates a CEC message corresponding to the instruc-
tion, and transmits the CEC message through the wire-
line connection portion 11.
[0031] The storage portion 13 stores programs and in-
formation, which are read from the control portion 12 as
needed. The control portion 12 and the storage portion
13 correspond to a CEC control portion and may be made
up of a microcomputer, for example. The information in-
cludes a response table for specifying operations. The
programs include a CEC driver and a CEC manager.
[0032] The CEC driver is a program for transmitting
and receiving a CEC message through the CEC line and,
more particularly, executes controls for reading a voltage
of the CEC line in the wireline connection portion 11,
short-circuiting the CEC line, etc. Although described as
a program, the CEC driver may be made up of hardware
only. The CEC manager is a program that instructs the
CEC driver to return an ACK bit or a response or transfers
an instruction corresponding to the CEC message to the
main control portion 14 by interpreting the CEC message
received by the CEC driver and referring to the response
table. The CEC manager also includes a program that
receives an instruction from the main control portion 14,
generates a CEC message corresponding to the instruc-
tion referring to the response table, and deliveres the
CEC message via the wireline connection portion 11 to
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the CEC driver for transmission.
[0033] An HDMI transmitter (not shown) is connected
between the main control portion 14 and the wireline con-
nection portion 11. The HDMI transmitter transmits a
packet stream of video/audio signals received by the tun-
er portion 15 from the wireline connection portion 11 to
a wireline connection portion 21 of the transmitter 2 in
the TMDS mode. In this case, the packet stream is trans-
mitted through TMDS channels of the TMDS line in the
HDMI cable. The video signal transmitted by the HDMI
transmitter is a signal having the resolution converted
and adapted to the display panel of the monitor 4 as de-
scribed above and may be a video signal subjected to
another video processing depending on a configuration
of the STB 1. The audio signal transmitted by the HDMI
transmitter may be an audio signal subjected to audio
processing depending on a configuration of the STB 1.
[0034] The transmitter 2 includes the wireline connec-
tion portion 21, a control portion 22, and a storage portion
23 for supporting CEC and also includes a wireless con-
nection portion (wireless communication portion) 24 for
enabling wireless communication. The wireline connec-
tion portion 21 is an HDMI I/F for connecting an HDMI
cable and is connectable to the wireline connection por-
tion 11 of the STB 1 via this HDMI cable. By means of
the connection between the wireline connection portion
11 and the wireline connection portion 21 through the
HDMI cable, the STB 1 and the transmitter 2 can transmit
and receive CEC messages.
[0035] The control portion 22 is connected via the wire-
line connection portion 21 to the CEC line of the HDMI
cable and is also connected to the wireless connection
portion 24. The control portion 22 decodes a CEC mes-
sage transmitted through the CEC line and received by
the wireline connection portion 21, returns an ACK bit or
a response to a CEC message transmission source (the
STB 1 in this example) through the CEC line in response
to the CEC message, and transmits the decoded CEC
message by wireless to the receiver 3 via the wireless
connection portion 24 as needed. The control portion 22
decodes the wireless-transmitted information (informa-
tion indicative of the CEC message) received by the wire-
less connection portion 24 and transmits (transfers) the
decoded CEC message to the STB 1 through the CEC
line in the wireline connection portion 21.
[0036] In such transmission/reception of the CEC mes-
sage, the transmission/reception between the STB 1 and
the transmitter 2 is executed with the transmitter 2 pre-
tending the monitor 4. A configuration for this pretense
is a main characteristic of the present invention and will
be described.
[0037] The storage portion 23 stores programs and in-
formation, which are read from the control portion 22 as
needed. The control portion 22 and the storage portion
23 may be made up of a microcomputer, for example.
The information stored in the storage portion 23 includes
a response table 23c for specifying operations. This re-
sponse table 23c is utilized for the pretense.

[0038] In the response table 23c of the transmitter 2,
an operation for behaving as a CEC compatible device
to be pretended ("TV" corresponding to the monitor 4 in
this case) is preset in advance. This operation is defined
such that a CEC control portion of the transmitter 2 trans-
mits/receives CEC messages to/from a CEC control por-
tion of the AV device (the STB 1 in this example) by using
a logical address (0) corresponding to the device type
(TV) of the monitor 4 on the opposite side across the
wireless transmission channel and the receiver 3. If a
response to the STB 1 is required, the response may be
returned to the STB 1 basically after waiting the informa-
tion indicative of a CEC message of a response from the
monitor 4 (actually, the receiver 3). The CEC control por-
tion of the transmitter 2 mainly corresponds to the control
portion 22, the CEC driver 23a, and the CEC manager
23b and the CEC control portion of the STB 1 mainly
corresponds to the control portion 12 and the storage
portion 13.
[0039]  By simply using the logical address "0" in the
transmitter 2, it is possible to transmit/receive the CEC
messages to/from the STB 1 as defined in the CEC pro-
tocol (including vendor commands). The vendor com-
mands mean commands specified by Vendor Specific
Commands, for example, <Vender Command> and
<Vendor command with ID> that allow a vendor (manu-
facturer) to uniquely specify operations. When opera-
tions are uniquely specified, the specifications may be
described in Vendor Specific Data in these commands
(messages).
[0040] Although the transmitter 2 transmits information
indicative of a CEC message (i.e., a wireless message
corresponding to a CEC message) to the receiver 3, the
transmitter 2 transfers only the information indicative of
the CEC message received from the STB 1 (the CEC
message including the logical address of the STB 1 as
the transmission source) by wireless, rather than per-
forming the transmission to the receiver 3 by using the
logical address (0) used by the transmitter 2 itself as the
transmission source.
[0041] The programs stored in the storage portion 23
include the CEC driver 23a, the CEC manager 23b, a
wireless communication driver 23d, etc. The CEC driver
23a is the same as the CEC driver of the STB 1 and is a
driver for transmitting/receiving a CEC message through
the CEC line. The CEC manager 23b interprets the CEC
message received by the CEC driver 23a from the STB
1 and refers to the response table 23c to instruct the CEC
driver 23a to return an ACK bit or a response or refers
to the response table 23c to deliver the information in-
dicative of the CEC message to the wireless communi-
cation driver 23d to drive the wireless connection portion
24 to transmit the information by wireless. The wireless
communication driver 23d is a driver that drives the wire-
less connection portion 24 to transmit the information in-
dicative of a CEC message by wireless based on an in-
struction from the CEC manager 23b and may be made
up of hardware only although described as a program.
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[0042] The wireless communication driver 23d also ex-
ecutes processing for delivering the information indica-
tive of a CEC message received by the wireless connec-
tion portion 24 from the receiver 3 to the CEC manager
23b. When receiving the information indicative of a CEC
message from the wireless communication driver 23d,
the CEC manager 23b interprets (extracts) the CEC mes-
sage and refers to the response table 23c to instruct the
CEC driver 23a to transmit the CEC message to the STB
1.
[0043] An HDMI receiver (not depicted) is connected
between the wireless connection portion 24 and the wire-
line connection portion 21. This HDMI receiver receives
through the wireline connection portion 21 a video/audio
packet transmitted via the wireline connection portion 11
from the HDMI transmitter of the STB 1 through the TMDS
line and delivers the packet to the wireless connection
portion 24. The video/audio packet received by the HDMI
receiver of the transmitter 2 is configured so as to be
transmitted by wireless through the wireless connection
portion 24. The video/audio packet may be transmitted
by wireless by assigning a TMDS channel in the same
way that is done in the transmission through the TMDS
line.

(Devices on Reception Side)

[0044] The monitor 4 includes a wireline connection
portion 41, a control portion 42, and a storage portion 43
for supporting CEC and also includes other constituent
elements for implementing functions as a monitor, such
as a main control portion 44, a video processing portion
45 such as a video processor, a display portion 46 having
a display panel such as LCD, and a light receiving portion
47. The main control portion 44 controls the whole of the
monitor 4 including the control portion 42. The light re-
ceiving portion 47 receives and delivers an operation sig-
nal from the remote controller 5 to the main control portion
44.
[0045] The wireline connection portion 41 is an HDMI
I/F for connecting an HDMI cable. The control portion 42
is connected to the CEC line in the wireline connection
portion 11. The control portion 42 transmits EDID to the
receiver 3 and EDID is transmitted via the transmitter 2
to the STB 1 to enable the STB 1 to transmit a video
signal adapted to the display resolution of the display
portion 46. The control portion 42 decodes a CEC mes-
sage transmitted through the CEC line and received by
the wireline connection portion 41 and returns an ACK
bit or a response to the CEC message through the CEC
line to a CEC message transmission source (the receiver
3 in this example) as needed. The control portion 42 de-
livers the decoded CEC message to the main control
portion 44 as needed and the main control portion 44
controls the whole of the monitor 4 to execute processing
according to the CEC message. For example, at the time
of power-on or when accepting an operation signal of
user’s operation by the light receiving portion 47, the con-

trol portion 42 receives an instruction from the main con-
trol portion 44, generates a CEC message depending on
the instruction, and transmits the CEC message through
the wireline connection portion 41.
[0046] The storage portion 43 stores programs and in-
formation, which are read from the control portion 42 as
needed. The control portion 42 and the storage portion
43 correspond to a CEC control portion and may be made
up of a microcomputer, for example. The information in-
cludes a response table for specifying operations. The
programs include a CEC driver and a CEC manager.
[0047] The CEC driver is a program for transmitting
and receiving a CEC message through the CEC line and,
more particularly, reads a voltage of the CEC line in the
wireline connection portion 41 and controls an applied
voltage. Although described as a program, the CEC driv-
er may be made up of hardware only. The CEC manager
is a program that instructs the CEC driver to return an
ACK bit or a response or transfers an instruction corre-
sponding to the CEC message to the main control portion
44 by interpreting the CEC message received by the CEC
driver and referring to the response table. The CEC man-
ager also includes a program that receives an instruction
from the main control portion 44, generates a CEC mes-
sage corresponding to the instruction referring to the re-
sponse table, and deliveres the CEC message via the
wireline connection portion 41 to the CEC driver for trans-
mission.
[0048]  An HDMI receiver (not depicted) is connected
between the video processing portion 45 and the wireline
connection portion 41. The HDMI receiver receives a
stream of video/audio signals (signals originally acquired
by the tuner portion 15 of the STB 1) from the receiver 3
via the wireline connection portion 41, demultiplexes the
stream into video/audio signals, and outputs the video
signals (video signals adapted to the resolution of the
display portion 46) to the video processing portion 45.
The video processing portion 45 gives various types of
video processing to the video signals and outputs the
video signals to the display portion 46 based on the in-
struction from the main control portion 44, and the display
portion 46 displays the video. The HDMI receiver outputs
the demultiplexed audio signals to an audio processing
portion (not depicted) ; the audio processing portion ex-
ecutes types of audio processing and outputs the audio
signals to a speaker (not depicted) based on the instruc-
tion from the main control portion 44, and the speaker
outputs sound.
[0049] The receiver 3 includes a wireline connection
portion 31, a control portion 32, and a storage portion 33
for supporting CEC and also includes a wireless connec-
tion portion (wireless communication portion) 34 for en-
abling wireless communication. The wireline connection
portion 31 is an HDMI I/F for connecting an HDMI cable
and is connectable to the wireline connection portion 41
of the monitor 4 via this HDMI cable. By means of the
connection between the wireline connection portion 31
and the wireline connection portion 41 through the HDMI
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cable, the receiver 3 and the monitor 4 can transmit and
receive CEC messages.
[0050] The control portion 32 is connected via the wire-
line connection portion 31 to the CEC line of the HDMI
cable and is also connected to the wireless connection
portion 34. The control portion 32 decodes a CEC mes-
sage that is transmitted through the CEC line and re-
ceived by the wireline connection portion 31, returns an
ACK bit or a response to a CEC message transmission
source (the monitor 4 in this example) through the CEC
line in response to the CEC message as needed, and
transmits the decoded CEC message by wireless to the
transmitter 2 via the wireless connection portion 34 as
needed. The control portion 32 decodes the wireless-
transmitted information (information indicative of the
CEC message) received by the wireless connection por-
tion 34 and transmits the decoded CEC message to the
monitor 4 through the CEC line in the wireline connection
portion 31.
[0051] In such transmission/reception of the CEC mes-
sage, the transmission/reception between the monitor 4
and the receiver 3 is executed with the receiver 3 pre-
tending the STB 1. A configuration for this pretense is a
main characteristic of the present invention and will be
described.
[0052] The storage portion 33 stores programs and in-
formation, which are read from the control portion 32 as
needed. The control portion 32 and the storage portion
33 may be made up of a microcomputer, for example.
The information stored in the storage portion 33 includes
a response table 33c for specifying operations. For the
pretense, a pretense utilizing this response table 33c is
performed on the reception side in addition to a pretense
on the transmission side (the response table 23c of the
transmitter 2).
[0053] In the response table 33c of the receiver 3, an
operation for behaving as a CEC compatible device to
be pretended ("Tuner" corresponding to the STB 1 in this
case) is preset in advance. This operation is defined such
that a CEC control portion of the receiver 3 transmits/
receives CEC messages to/from a CEC control portion
of the display device (the monitor 4 in this example) by
using a logical address (any one of 3, 6, 7, and 10) cor-
responding to the device type (Tuner) of the STB 1 on
the opposite side across the wireless transmission chan-
nel and the transmitter 2. If a response to the monitor 4
is required, the response may be returned to the monitor
4 basically after waiting information indicative of a CEC
message of a response from the STB 1 (actually, the
transmitter 2). The CEC control portion of the receiver 3
mainly corresponds to the control portion 32, the CEC
driver 33a, the CEC manager 33b, and the response table
33c and the CEC control portion of the monitor 4 mainly
corresponds to the control portion 42 and the storage
portion 43.
[0054] By simply using the logical address "any one of
3, 6, 7, and 10" in the receiver 3, it is possible to transmit/
receive the CEC messages to/from the monitor 4 as de-

fined in the CEC protocol (including vendor commands).
Although the receiver 3 transmits information indicative
of a CEC message (i.e., a wireless message correspond-
ing to a CEC message) to the transmitter 2, the receiver
3 wirelessly transfers only the information indicative of
the CEC message received from the monitor 4 (CEC
message including the logical address "0" of the monitor
4 as the transmission source) by wireless, rather than
performing the transmission to the transmitter 2 by using
the logical address (any one of 3, 6, 7, and 10) used by
the receiver 3 itself as the transmission source.
[0055] The programs stored in the storage portion 33
include the CEC driver 33a that is the same as the CEC
driver 23a, the CEC manager 33b, a wireless communi-
cation driver 33d, etc. The CEC manager 33b interprets
the CEC message received by the CEC driver 33a from
the monitor 4 and refers to the response table 33c to
instruct the CEC driver 33a to return an ACK bit or a
response or refers to the response table 33c to deliver
the information indicative of the CEC message to the
wireless communication driver 33d and drive the wireless
connection portion 34 to transmit the information by wire-
less. The wireless communication driver 33d is a driver
that drives the wireless connection portion 34 to transmit
the information indicative of a CEC message by wireless
based on an instruction from the CEC manager 33b and
may be made up of hardware only although described
as a program.
[0056] The wireless communication driver 33d also ex-
ecutes processing for delivering the information indica-
tive of a CEC message received by the wireless connec-
tion portion 34 from the transmitter 2 to the CEC manager
33b. When receiving the information indicative of a CEC
message from the wireless communication driver 33d,
the CEC manager 33b interprets (extracts) the CEC mes-
sage and refers to the response table 33c instructs the
CEC driver 33a to transmit the CEC message to the mon-
itor 4.
[0057] In the case of the receiver 3, unlike the trans-
mitter 2, the operation to be preset is different depending
on whether it is desired to achieve the CEC connection
of the STB 1 by wireless as exemplarily depicted in Fig.
1 or to achieve the CEC connection of a recorder or player
by wireless. Therefore, the response table 33c may pre-
liminarily store an operation corresponding to each of the
all or a plurality of devices that are AV devices other than
the display device such that a user can select a device
(the device to be communicated) with a switch button
disposed on the receiver 3, for example. Only the oper-
ation corresponding to the device selected by the user
may be set to be enabled in the response table 33c.
[0058] In the CEC protocol, 3, 6, 7, and 10 are arranged
as logical addresses corresponding to Tuner and the re-
ceiver 3 may set any one of these addresses as described
above. If a tuner device other than the STB 1 exists in a
lower layer of the STB 1 of a wired CEC network on the
transmission side, the logical address of the STB 1 may
be "6" in some cases. Although it may be specified to
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detect that a tuner device other than the STB 1 has first
declared Tuner 1 (logical address 3) from a CEC mes-
sage (vendor command) on the reception side and to
reset the tuner device as Tuner 2 (logical address 6), as
long as Tuner 1 does not exist in the wired CEC network
on the reception side, even if the operation of the logical
address 3 (a value different from the logical address of
the STB 1) is preset for the receiver 3, when the trans-
mitter 2 interprets a wireless message indicative of a CEC
message for the logical address 3 and transmits the mes-
sage through the CEC line, the transmission may be per-
formed with the logical address rewritten from 3 to 6 (be-
cause it is known that the STB 1 corresponds to "6")
without trouble.
[0059] An HDMI transmitter (not depicted) is connect-
ed between the wireless connection portion 34 and the
wireline connection portion 31. The HDMI transmitter
converts a video/audio packet received by the wireless
connection portion 34 into the TDMS format and trans-
mits the video/audio packet via the wireline connection
portion 31 and the TDMS line to the monitor 4(the HDMI
receiver of the monitor 4) for each TDMS channel.

(Summary of the Exemplary Configuration)

[0060] As described above, the wireless transmission
system of Fig. 1 introduces the mechanism that the trans-
mitter (Tx) 2 performs communications as the monitor 4
and the receiver (Rx) 3 performs communications as the
STB 1 in the case of the wireless transmission between
the STB 1 and the monitor 4.
[0061] More specifically, an operation for behaving as
a pretended device is preset for a pretending device in
the response table 23c (/the response table 33c); the
transmitter 2 (/the receiver 3) acquires a logical address
of the monitor 4 (/the STB 1) located on the opposite side
and receives a CEC message from the STB 1 (/the mon-
itor 4) to transmit the received CEC message to the mon-
itor 4 (/the STB 1) side; and a CEC message received
from the monitor 4 (/the STB 1) side can also be trans-
mitted to the STB 1 (/the monitor 4). The CEC manager
23b (/33b) receives data received by each of the CEC
driver 23a (/33a) and the wireless communication driver
23d (/33d) to perform the control of determining and de-
livering to the wireless communication driver 23d "a CEC
message to be transmitted as a wireless message" to
the CEC message opposite side (CEC message trans-
mission destination) to be responded, from the response
table 23c (/33c) (and communication history information
stored in a communication memory 23e/33e as in an ex-
ample described later) and the control of determining and
delivering to the CEC driver 23a a CEC message of an
ACK bit or a response to the CEC message transmission
source, from the response table 23c (/33c) (and the com-
munication history information).
[0062] Description will be made with reference to Fig.
2. Fig. 2 is a schematic for explaining transmission/re-
ception of a CEC message between devices in the wire-

less transmission system of Fig. 1. The transmitter 2 is
seen as the monitor 4 having the logical address 0 from
the STB 1; the receiver 3 is seen as the STB 1 having
any one of the logical addresses 3, 6, 7, and 10 ("3" in
this example) from the monitor 4; and the CEC messages
(CEC commands) received from the STB1 and the mon-
itor 4 can be mutually exchanged between the transmitter
2 and the receiver 3. Therefore, the transmitter 2 returns
an ACK bit in response to a CEC message to the logical
address of TV from the STB 1 and transmits the CEC
message to the receiver 3, and the receiver 3 transmits
the CEC message to the monitor 4 as a Tuner. On the
contrary, the receiver 3 returns an ACK bit in response
to a message to the logical address of the STB from the
TV and transmits the message to the transmitter 2, and
the transmitter 2 transmits the message to the STB 1 as
a TV.
[0063] Such a configuration enables the CEC commu-
nication through the wireless transmission channel,
which is conventionally deemed impossible because of
delay, without changing protocols, etc., in both the mon-
itor 4 and the STB 1 . Particularly, the transmitter 2 and
the receiver 3 can ignore CEC messages to the pretend-
ed devices because of the pretense (imitation) and,
therefore, it is no longer necessary to perform the wire-
less transmission for all the CEC messages to the other
side and, because transmissions from a plurality of de-
vices may be congested, more delays are eliminated at
least in this respect. The pretense also enables the im-
plementation of "a process corresponding to a type of a
CEC message" and "processing for returning a response
by the transmitter 2 or the receiver 3 as a substitute de-
pending on time limit for response of a CEC message"
described later.

<Example of Transmission/Reception of CEC message 
in the Exemplary Configuration>

[0064] Fig. 3 is a flowchart for explaining a process
example of a pretense operation from the time of power-
on in the wireless transmission system of Fig. 1. In Fig.
3 and Figs. 4 to 11 described later, arrows are depicted
to represent transmissions between devices; a solid line
arrow indicates that an ACK bit is returned; and a broken
line arrow indicates that no ACK bit is returned. For ex-
ample, step S4 of Fig. 3 indicates the absence of the
return of the ACK bit and step S13 indicates the presence
of the return of the ACK bit from the STB 1 to the trans-
mitter 2. However, although no ACK bit is transmitted in
the communication between the transmitter 2 and the
receiver 3 because this communication conforms to a
protocol specific to the wireless communication and is
different from CEC, it is assumed that the communication
is ensured in some way. This rule of depiction is not ap-
plied to arrows other than transmission, for example,
steps S1, S2, and S15, and step S24 of Fig. 4.
[0065] The transmitter 2 has the response table 23c
preset to operate as the monitor 4 (step S1) and the re-
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ceiver 3 has the response table 33c preset to operate as
the STB 1 (step S2).
[0066] In such a state, while the CEC connection is
achieved between the STB 1 and the transmitter 2
through the HDMI cable and the CEC connection is
achieved between the receiver 3 and the monitor 4
through the HDMI cable, when each device is turned on
(powered on) (step S3), the STB 1 checks whether an-
other STB (a device corresponding to Tuner) exists, so
as to declare itself as STB (assumed to have the logical
address 3) (step S4). The receiver 3 checks whether an-
other STB (a device corresponding to Tuner) exists, so
as to declare itself as STB (assumed to have the logical
address 3) (step S6). Therefore, at steps S4 and S6, it
is confirmed that no ACK bit is returned through the CEC
communication destined for STB. This communication
may be performed by <Poling Message>, for example.
[0067] In the same way, the transmitter 2 checks
whether another TV exists, so as to declare itself as TV
(the logical address 0) (step S5) and the monitor 4 checks
whether another TV exists, so as to declare itself as TV
(the logical address 0) (step S7). Therefore, at steps S5
and S7, it is confirmed that no ACK bit is returned through
the CEC communication destined for TV. The confirma-
tion processing (any one of steps S4 to S7) may be per-
formed from a device powered on and connected to the
HDMI cable, regardless of the order of the power-on at
step S3 and the fact which is performed earlier, the pow-
er-on or the connection to the HDMI cable. Although each
of the devices 1 to 4 can determine a logical address by
the processing at steps S4 to S7 in the exemplary con-
figuration of Fig. 1, if an ACK bit is returned because
another device is connected, it may be attempted to set
another logical address of the same device type in the
same way.
[0068] Although not depicted in Fig. 3, an arrangement
has been made to transmit <Device Vendor ID>, which
is a message for broadcast transmission of Vender ID
(unique Vender ID defined by IEEE organization) stored
in each of the devices, after steps S4 to S7. At least the
monitor 4 completes this transmission before transmit-
ting the vendor commands described below. Among the
devices 1 to 3, a device with Vendor ID not received by
the monitor 4 may be driven to make a notification of
Vendor ID by <Give Device Vendor ID> before transmit-
ting the vendor commands described below. The vendor
commands described below can basically be received
when Vendor IDs are the same (or when executing
processing in which Vendor IDs can be considered as
the same).
[0069] Once the logical addresses are determined in
the devices 1 to 4 as described above, the transmitter 2
and the receiver 3 start the pretense operation according
to the present invention. Therefore, once the logical ad-
dresses are determined, the transmitter 2 starts operat-
ing as the monitor 4 on the CEC line to which the trans-
mitter 2 is connected, and the receiver 3 starts operating
as the STB 1 on the CEC line to which the receiver 3 is

connected. Since some sort of mechanism for confirming
the presence must be introduced for the mutually coop-
erating devices, the monitor 4 and the STB 1 are as-
sumed to perform a search by transmitting Vendor(Ping)
defined as a vendor command at predetermined intervals
until Vendor(Ack) is returned as a response to the Vendor
(Ping) to confirm the mutual presence, regardless of
whether a wireless section exists, in the example depict-
ed in Fig. 3. In this step, the mutual communication may
be divided into a plurality of steps in a more complicated
manner. Even if a wireless section exists, first, the mon-
itor 4 performs a search by transmitting Vendor(Ping)
defined as a vendor command at predetermined intervals
until Vendor(Ack) is returned as a response to the Vendor
(Ping) (step S11). This search processing may be de-
scribed as the processing for starting operation in the
response table in the storage portion 43 of the monitor 4.
[0070] At step S11, Vender(Ping) is transmitted
through the CEC line (step S11a) first. When receiving
Vender (Ping) at step S11a, the receiver 3 refers to the
response table 33c to return an ACK bit as the STB 1
and transmits information indicative of Vendor(Ping) (i.e.,
a wireless message indicative of Vendor(Ping)) by wire-
less (step S12). At step S12, processing is also executed
to store the logical address from which this Vendor(Ping)
is transmitted (the logical address of the transmission
source included in the Vender (Ping), which is "0" of the
monitor 4 in this example) in the communication memory
33e. The device having the logical address stored at this
step is judged as a counterpart device when pretending
(imitating) as the STB 1, i.e., the counterpart of the paring
operation. It is assumed that the response table 33c of
the receiver 3 includes the specifications for such an op-
eration, i.e., for returning an ACK bit to Vender(Ping),
storing the logical address, and performing the wireless
transmission of the information indicative of the Vender
(Ping).
[0071] When receiving the wireless message, the
transmitter 2 extracts Vender(Ping) from this wireless
message and transmits the Vender(Ping) through the
CEC line (step S13) . It is assumed that the response
table 23c of the transmitter 2 includes the specifications
for such an operation. When receiving the Vendor(Ping),
the STB 1 refers to the response table in the storage
portion 13 to return an ACK bit and transmit Vendor (Ack)
as a response to the Vendor (Ping) through the CEC line
(step S14). It is assumed that the response table in the
storage portion 13 of the STB 1 includes the specifica-
tions for such an operation, i.e., for returning an ACK bit
to Vender(Ping) and returning Vendor(Ack) as a re-
sponse to the Vendor (Ping) (using the transmission
source in the Vendor (Ping) as the destination).
[0072] When receiving the Vendor(Ack), the transmit-
ter 2 refers to the response table 23c to return an ACK
bit and store the logical address from which Vendor(Ack)
is returned (the logical address of the transmission
source included in the Vender (Ack), which is "3" of the
STB 1 in this example) in the communication memory
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23e (step S15). The device having the logical address
stored at this step is judged as an object device when
pretending (imitating) the monitor 4, i.e., the counterpart
of the paring operation. The transmitter 2 transmits infor-
mation indicative of Vendor(Ack) (i.e., a wireless mes-
sage indicative of Vendor(Ack)) by wireless (step S16).
It is assumed that the response table 23c of the trans-
mitter 2 includes the specifications for such an operation,
i.e., for returning an ACK bit to Vender(Ack), storing the
logical address of the transmission source in the com-
munication memory 23e, starting accepting the paring
operation for the logical address, and transmitting the
wireless message indicative of the Vender(Ack) by wire-
less.
[0073] When receiving the wireless message, the re-
ceiver 3 extracts Vender (Ack) from this wireless mes-
sage and transmits the Vender (Ack) through the CEC
line (step S17). It is assumed that the response table 33c
of the receiver 3 includes the specifications for such an
operation.
[0074] When receiving the Vender(Ack), the monitor 4
refers to the response table in the storage portion 43 to
return an ACK bit and store the logical address from
which the Vendor (Ack) is returned (the logical address
of the transmission source included in the Vender (Ack),
which is "3" of the STB 1 in this example) in the commu-
nication memory of the storage portion 43 and starts ac-
cepting the paring operation for the STB 1 at this timing
(step S18). Therefore, the device having the logical ad-
dress stored at this step is judged as the counterpart of
the paring operation. It is assumed that the response
table in the storage portion 43 of the monitor 4 includes
the specifications for such an operation, i.e., for returning
an ACK bit to Vender(Ack), storing the logical address
of the transmission source into the communication mem-
ory, and starting accepting the paring operation for the
logical address.
[0075] As described above, by utilizing the authentica-
tion communication among devices which operate in co-
operation with each other, such as Vender (Ping), a de-
vice to be pretended in the present invention can be
searched. If such a mechanism does not exist among
devices, this can be implemented by presetting opera-
tions using fixed logical addresses of the devices which
operate in cooperation with each other. Although it has
been described that the notification of Vender ID must
be given in advance before sending out Vender(Ping), if
Vender(Ping) is sent out by using <Vendor Command
With ID> instead of <Vendor Command>, it is not nec-
essary to give the notification of Vender ID in advance.
In this case, it is recommended to transmit <Device Ven-
dor ID> and then, perform the communication by <Ven-
dor Command> after sending out Vender(Ping) to check
Vender(Ack).
[0076] Fig. 4 is a flowchart for explaining a process
example when a remote controller is operated after the
process at the time of power-on in the wireless transmis-
sion system of Fig. 1. It is described how the light receiv-

ing portion 47 operates when it receives an operation
signal corresponding to Vendor Remote Down from the
remote controller 5. Such an operation may be stored in
the response tables of the devices as described with ref-
erence to Fig. 3.
[0077] First, the monitor 4 interprets the operation sig-
nal and refers to the response table to transmit a CEC
command that is called Vendor Remote Down through
the CEC line (step S21). When receiving this Vendor Re-
mote Down, the receiver 3 refers to the response table
33c to return an ACK bit as the STB 1 and transmits
information indicative of Vendor Remote Down (wireless
message) by wireless (step S22). When receiving the
wireless message, the transmitter 2 extracts Vendor Re-
mote Down and refers to the response table 23c to trans-
mit Vendor Remote Down through the CEC line as the
monitor 4 (by using the logical address of the monitor 4
as the transmission source) to the destination that is the
logical address stored in the communication memory 23e
(the logical address stored at step S15) (step S23). When
receiving the Vendor Remote Down, the STB 1 refers to
the response table to return an ACK bit and executes a
process corresponding to Vendor Remote Down (e.g., a
process such as changing a channel) (step S24). The
STB 1 can be operated from the remote controller 5 of
the monitor 4 in this way.
[0078] Fig. 5 is a diagram for explaining the case that
a response is delayed when a certain CEC message is
transmitted/received after the processing at the time of
power-on in the wireless transmission system of Fig. 1.
Although the pretense by the transmitter 2 and the re-
ceiver 3 as described with reference to Figs. 1 to 4 is very
effective in preventing a delay, all the CEC messages
transmitted to a pretended device (rather than all the CEC
messages on the CEC line) must be transmitted if only
this pretense is used. In the description of Fig. 1, etc., a
portion described as transmitting "as needed basis"
means that the transmission is performed "as needed
basis in conformity with the CEC protocol".
[0079] If all the CEC messages to a pretended device
are transmitted in this way, a band on the link is consumed
and some commands become unsupportable among the
commands requiring a response within a certain time pe-
riod (e.g., a response <Set Stream Path> to a command
<Routing Change>). In this description, a command se-
quence taken as an example is assumed to use a com-
mand requiring 100 ms from the start of transmission
until the end of transmission and require a response with-
in 300 ms. As exemplarily depicted in Fig. 5, when the
transmitter 2 performs reception while buffering and per-
forms transmission to the receiver 3 after completion, it
takes extra 100 ms until the receiver 3 can complete
transmission to the monitor 4 after the transmitter 2 com-
pletes the reception (although a communication delay is
generated in a wireless transmission section to be exact,
this is ignored for simplicity). It is assumed that the mon-
itor 4 responds within 200 ms, which are within the range
of the standard. When the receiver 3 completely receives
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the response and performs transmission to the transmit-
ter 2 in the same way, it takes extra 100 ms until the
transmitter 2 completes the transmission after the receiv-
er 3 completes the reception. Therefore, although the
response is made in 200 ms, which are within the range
of the standard, on the CEC line to which the receiver 3
is connected, it takes 400 ms, which exceed the standard,
on the CEC line to which the transmitter 2 is connected.
[0080]  For a countermeasure, it is desirable to skip
the wireless transmission for some CEC messages
among CEC messages to a pretended device. Such
processing will be described. If a delay described with
reference to Fig. 5 is occurred (including the case that a
delay is occurred due to insufficient band), the following
processing may be executed.
[0081] The CEC control portion of the receiver 3 de-
termines whether the transmission to the STB 1 (the
transmitter 2) is necessary depending on a type of a CEC
message (including the case of a vendor command) re-
ceived from the monitor 4, and transmits the CEC mes-
sage by wireless through the wireless connection portion
34 to the transmitter 2 only when it is determined that the
transmission is necessary. The CEC control portion of
the transmitter 2 also determines whether the transmis-
sion to the monitor 4 (the receiver 3) is necessary de-
pending on a type of a CEC message received from the
STB 1, and transmits the CEC message by wireless
through the wireless connection portion 24 to the receiver
3 only when it is determined that the transmission is nec-
essary. Such an operation may be described in the re-
sponse tables 23c, 33c and executed by the CEC man-
agers 23b, 33b.
[0082] More specifically, since a response of CEC may
be returned as a fixed value or a value decided from
contents of precedent communications given that a de-
vice to be imitated is identified, the response is made at
the discretion of the transmitter 2/the receiver 3 without
the transmitter 2/the receiver 3 communicating with the
opposite side to acquire a result. Therefore, a problem
of a response time can be solved and an amount of the
communication can be reduced between the transmitter
2 and the receiver 3. An amount of the communication
can further be reduced by transmitting parameters nec-
essary only for this response and by only receiving and
not transmitting a command unnecessary for the reaction
when operating as TV or STB.
[0083] An example of such processing will be de-
scribed with reference to Figs. 6 to 11. Figs. 6 to 11 are
flowcharts for explaining process examples when a CEC
message is transmitted from STB after the processing at
the time of power-on in the wireless transmission system
of Fig. 1.
[0084] As depicted in Fig. 6, the transmitter 2 receives
a CEC message from the STB 1 (step S31) and, if the
CEC message is determined as a CEC message not re-
quiring a response, the transmitter 2 only returns an ACK
bit and ignores the CEC message.
[0085] As depicted in Fig. 7, the transmitter 2 receives

a CEC message from the STB 1 (step S41) and, if it is
determined that although the CEC message requires a
response, the response may be precedent communica-
tion contents (or a fixed value) given that a device to be
pretended has been identified, the transmitter 2 returns
an ACK bit and only returns a response determined from
a history of communication with the monitor 4 in the com-
munication memory 23 (or a response having a preset
value) (step S42) without performing the wireless com-
munication. <Give Power Status> can be cited as an ex-
ample of the case that precedent communication con-
tents may be used, and the response determined from
the communication history in this case is <Report Power
Status>. <Give Vendor ID> can be cited as an example
of the case that a fixed value may be used, and the re-
sponse having a preset value in this case is <Device
Vendor ID>.
[0086] As depicted in Fig. 8, the transmitter 2 receives
a CEC message from the STB 1 (step S51) and, if it is
determined that the CEC message allows the communi-
cation with the monitor 4 to be performed later after re-
turning a response first, the transmitter 2 returns an ACK
bit, performs the wireless transmission of the information
indicative of the message (step S52), and returns a re-
sponse having a preset value to the STB 1 through the
CEC line (step S53). An example of such a CEC message
is <Routing Change> (only when the STB 1 is a repeater
device, because this example is premised on the trans-
mission from the STB 1 side) and the response having
a preset value in this case is <Set Stream Path>. The
order of step S52 and step S53 is not limited as long as
the response of step S53 is made within the range of the
standard. When receiving the wireless message of step
S52, the receiver 3 transmits the CEC message indicated
by the wireless message to the monitor 4 through the
CEC line (step S54), and acquires a response thereto
from the monitor 4 (step S55). The response is not nec-
essary for the receiver 3 and may therefore be ignored.
[0087] As depicted in Fig. 9, the transmitter 2 receives
a CEC message from the STB 1 (step S61) and, if the
CEC message is determined as a CEC message that
may be sent in the only direction (e.g., <Image View ON>,
i.e., the power-on instruction), the transmitter 2 returns
an ACK bit and transmits the information indicative of the
message by wireless (step S62). When receiving the in-
formation (the wireless message), the receiver 3 extracts
and transmits the message to the monitor 4 through the
CEC line (step S63).
[0088] As depicted in Fig. 10, the transmitter 2 receives
a CEC message from the STB 1 (step S71) and, if the
CEC message is determined as a CEC message requir-
ing a response that cannot be determined from a preset
value, communication contents, etc. , the normal process
is executed without a skip (steps S72 to S76) . The trans-
mitter 2 returns an ACK bit and performs the wireless
transmission of the information indicative of the message
(step S72) and, when receiving the information, the re-
ceiver 3 extracts and transmits the message to the mon-
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itor 4 through the CEC line (step S73). The monitor 4
transmits a response thereto through the CEC line to the
receiver 3 (step S74); the receiver 3 transmits the infor-
mation indicative of the response by wireless (step S75);
and when receiving the information, the transmitter 2 ex-
tracts and transmits the response to the STB 1 through
the CEC line (step S76). An example of such a CEC
message is <Vendor Command>, which is dependent on
an arrangement in Vendor. The response thereto is de-
fined in advance and stored in the response table of the
monitor 4.
[0089] As depicted in Fig. 11, the transmitter 2 receives
a CEC message from the STB 1 (step S81) and, if it is
determined that the CEC message is communicated to
other than the pretended device (i.e. , the monitor 4), the
transmitter 2 does not return an ACK bit and does not
perform wireless transmission.
[0090] Although the process examples in the case of
transmitting a CEC message from the STB 1 have been
described with reference to Figs. 6 to 11, process exam-
ples in the case of transmitting a CEC message from the
monitor 4 are described in the same way in the reverse
direction.
[0091] The transmitter 2 or the receiver 3 may control
whether the wireless transmission is performed and
whether the transmitter 2 or the receiver 3 returns a re-
sponse as a substitute, depending on a time limit (re-
sponse time) of a response defined in the CEC protocol,
i.e., a response time limit.
[0092] Therefore, the receiver 3 determines whether
the CEC message received from the monitor 4 is required
to have a time limit for response to the monitor 4 that is
shorter than a predetermined time. For the CEC message
required to have a shorter time limit for response as a
result of the determination, the receiver 3 makes a re-
sponse as a substitute for the STB 1 (for the transmitter
2 in one sense) to the monitor 4. In this case, the wireless
transmission to the transmitter 2 may not be performed.
The wireless transmission may be performed for other
CEC messages. The CEC manager 33b may be enabled
to make the determination by referring to the response
table 33c and this response may be a preset message
defined in advance in the response table 33c for each
CEC message.
[0093] In the same way, the transmitter 2 determines
whether the CEC message received from the STB 1 is
required to have a time limit for response to the STB 1
that is shorter than the predetermined time and makes a
response as a substitute for the monitor 4 to the STB 1
for the CEC message required to have the shorter time
limit for response. In this case, the wireless transmission
to the receiver 3 may not be performed. The wireless
transmission may be performed for other CEC messag-
es. The CEC manager 23b may be enabled to make the
determination by referring to the response table 23c and
this response may be a preset message defined in ad-
vance in the response table 23c for each CEC message.
[0094] Such a form of controlling whether performing

the wireless transmission or returning the response by
itself depending on a time limit for response of a received
CEC message (i.e., a type of a CEC message related to
a time limit for response) may be implemented independ-
ently of the examples described with reference to Figs.
6 to 10 or may be applied to the examples described with
reference to Figs. 7 and 8. In the latter case, the examples
described with reference to Figs. 7 and 8 may be applied
only to the CEC messages required to have a shorter
time limit for response. In the examples of Figs. 9 and
10, a tentative response can be made by setting an ap-
propriate response as a preset value without exceeding
the standard range of the time limit for response. In such
a form of controlling whether performing the wireless
transmission or returning the response by itself, a CEC
message may also unconditionally be ignored without
returning a response and performing the wireless trans-
mission in the case of the CEC message not requiring
the wireless transmission as in the example of Fig. 6, and
a CEC message may be ignored in the same way if the
CEC message is destined to other than its own pretended
device as in Fig. 11.
[0095] Fig. 12 is a schematic for explaining the case
that the wireless transmission channel is unable to com-
municate through transmission/reception of a CEC mes-
sage between the devices in the wireless transmission
system of Fig. 1. In the case of wireless communication,
the communication may be disconnected due to a radio
wave condition. If a message is received in this state, the
devices cannot communicate the massage between
them. The reception of the message means that an ACK
bit is returned, and it is determined on the transmission
side that the communication is successful. As a result,
the state comprehended on the transmission side be-
comes different from the state comprehended on the re-
ception side, causing a breakup.
[0096] Therefore, when falling into a situation that
makes the wireless transmission impossible, it is pre-
ferred not to return ACK bit even if the CEC communica-
tion is received. The CEC control portion of the receiver
3 returns no ACK bit to the monitor 4 even if a CEC mes-
sage is received from the monitor 4 while falling into a
situation that the receiver 3 cannot perform the wireless
communication with the transmitter 2, and the CEC con-
trol portion of the transmitter 2 returns no ACK bit even
if a CEC message is received from the STB 1 while falling
into a situation that the transmitter 2 cannot perform the
wireless communication with the receiver 3. Such an op-
eration may be described in the response tables 23c, 33c
and executed by the CEC managers 23b, 33b. The avail-
ability/unavailability of the wireless communication may
be determined by storing a history of wireless communi-
cations (communication history for determining whether
the communication is disconnected or available) in the
communication memory 23e or the communication mem-
ory 33e in the transmitter 2 or the receiver 3 in advance
and referring to this communication memory. In this case,
the transmitter 2 and the receiver 3 may periodically at-
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tempt the wireless communication.
[0097] By employing such a process, CEC compatible
devices recognize the situation as a state equivalent to
drop-off of the HDMI cable and, after the recovery of the
communication, the CEC compatible devices can be op-
erated without a breakup.

<Another Exemplary Configuration of Wireless Trans-
mission System According to the Present Invention>

[0098] Although the transmitter 2 as depicted in Fig. 1
is externally coupled (externally connected) to the STB
1 and the receiver 3 is externally coupled (externally con-
nected) to the monitor 4 in the exemplary configuration
described as the system, a built-in configuration may be
employed for one or both of the transmitter 2 and the
receiver 3. The CEC control portion of the receiver 3 may
be built into the monitor 4 and connected to the CEC
control portion disposed in the monitor 4. Not only the
CEC control portion but also the wireless connection por-
tion 34 of the receiver 3 may be built-in. The CEC control
portion of the transmitter 2 may be built into the STB 1
and connected to the CEC control portion disposed in
the STB 1. Not only the CEC control portion but also the
wireless connection portion 24 of the transmitter 2 may
be built-in.

<Wireless Transmission Method According to the 
Present Invention>

[0099] The present invention may employ the following
form of a wireless transmission method as described the
method for transmitting/receiving the CEC messages us-
ing a program or information. This program or information
may be distributed through a portable recording medium,
broadcast waves, an internet line, etc. Describing with
the exemplary configuration of Fig. 1, the wireless trans-
mission method according to the present invention uses
the receiver 3 having a CEC control portion capable of
transmitting/receiving a CEC message to/from the mon-
itor 4 and the transmitter 2 having a CEC control portion
capable of transmitting/receiving a CEC message to/
from the STB 1 to transmit/receive a CEC message be-
tween the monitor 4 and the STB 1 through the wireless
communication between the receiver 3 and the transmit-
ter 2.
[0100] This wireless transmission method is mainly
characterized by including a step of using a logical ad-
dress corresponding to a device type of the STB 1 by the
CEC control portion of the receiver 3 to transmit/receive
a CEC message to/from the CEC control portion dis-
posed in the monitor 4 and a step of using a logical ad-
dress corresponding to a device type of the monitor 4 by
the CEC control portion of the transmitter 2 to transmit/
receive a CEC message to/from the CEC control portion
disposed in the STB 1. Other applications are the same
as those described for the wireless transmission system
and will not be described.

EXPLANATIONS OF REFERENCE NUMERALS

[0101] 1...STB; 2...transmitter; 3...receiver; 4...moni-
tor; 5...remote controller; 11, 21, 31, 41...wireline con-
nection portion; 12, 22, 32, 42...control portion; 13, 23,
33, 43...storage portion; 14, 44...main control portion;
15...tuner portion; 23a, 33a...CEC driver; 23b, 33b...CEC
manager; 23c, 33c...response table; 23d, 33d...wireless
communication driver; 23e, 33e...communication mem-
ory; 24, 34...wireless connection portion; 45...video
processing portion; 46...display portion; and 47...light re-
ceiving portion.

Claims

1. A wireless transmission system comprising: a first
wireless communication device having a CEC con-
trol portion capable of transmitting/receiving a CEC
message in HDMI to/from a display device; and a
second wireless communication device having a
CEC control portion capable of transmitting/receiv-
ing a CEC message in HDMI to/from an AV device,
the wireless transmission system performing trans-
mission/reception of a CEC message between the
display device and the AV device through wireless
communication between the first wireless communi-
cation device and the second wireless communica-
tion device, wherein
the CEC control portion of the first wireless commu-
nication device using a logical address correspond-
ing to a device type of the AV device to transmit/
receive a CEC message to/from a CEC control por-
tion disposed in the display device,
the CEC control portion of the second wireless com-
munication device using a logical address corre-
sponding to a device type of the display device to
transmit/receive a CEC message to/from a CEC con-
trol portion disposed in the AV device.

2. The wireless transmission system as defined in claim
1, wherein
the first wireless communication device determines
whether the transmission to the AV device is neces-
sary depending on a type of a CEC message re-
ceived from the display device and performs wireless
transmission to the second wireless communication
device only for the CEC message determined to
have a need to be transmitted, and wherein
the second wireless communication device deter-
mines whether the transmission to the display device
is necessary depending on a type of a CEC message
received from the AV device and performs wireless
transmission to the first wireless communication de-
vice only for the CEC message determined to have
a need to be transmitted.

3. The wireless transmission system as defined in claim
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1 or 2, wherein
the first wireless communication device determines
whether a CEC message received from the display
device is required to have a response time limit for
the display device shorter than a predetermined
time, and makes a response as a substitute for the
AV device to the display device for the CEC message
required to have the shorter response time limit, and
wherein
the second wireless communication device deter-
mines whether a CEC message received from the
AV device is required to have a response time limit
for the AV device shorter than the predetermined
time, and makes a response as a substitute for the
display device to the AV device for the CEC message
required to have the shorter response time limit.

4. The wireless transmission system as defined in any
one of claims 1 to 3, wherein
the CEC control portion of the first wireless commu-
nication device returns no ACK bit to the display de-
vice even if a CEC message is received from the
display device while falling into a situation that the
first wireless communication device is unable to per-
form the wireless communication with the second
wireless communication device, and wherein
the CEC control portion of the second wireless com-
munication device returns no ACK bit even if a CEC
message is received from the AV device while falling
into a situation that the second wireless communi-
cation device is unable to perform the wireless com-
munication with the first wireless communication de-
vice.

5. The wireless transmission system as defined in any
one of claims 1 to 4, wherein
the CEC control portion of the first wireless commu-
nication device is externally connected to the CEC
control portion disposed in the display device or is
built into the display device and connected to the
CEC control portion disposed in the display device,
and wherein
the CEC control portion of the second wireless com-
munication device is externally connected to the
CEC control portion disposed in the AV device or is
built into the AV device and connected to the CEC
control portion disposed in the AV device.

6. A wireless transmission method using a first wireless
communication device having a CEC control portion
capable of transmitting/receiving a CEC message in
HDMI to/from a display device and a second wireless
communication device having a CEC control portion
capable of transmitting/receiving a CEC message in
HDMI to/from an AV device to perform transmission/
reception of a CEC message between the display
device and the AV device through wireless commu-
nication between the first wireless communication

device and the second wireless communication de-
vice, the method including the steps of:

using a logical address corresponding to a de-
vice type of the AV device by the CEC control
portion of the first wireless communication de-
vice to transmit/receive a CEC message to/from
a CEC control portion disposed in the display
device, and
using a logical address corresponding to a de-
vice type of the display device by the CEC con-
trol portion of the second wireless communica-
tion device to transmit/receive a CEC message
to/from a CEC control portion disposed in the
AV device.
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