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Description
FIELD
[0001] Embodimentsdescribed hereinrelate generally

to a broadcast receiving apparatus, an image output
method and a program.

BACKGROUND

[0002] There are techniques of a receiving apparatus
capable of changing a receiving target satellite by rotating
a motor to change the direction of an antenna. The re-
ceiving apparatus transmits control signals to the motor
of the antenna. Consequently, the receiving apparatus
rotates the antenna to adjust the direction of the antenna
to the azimuth angle of a predetermined satellite. Thus,
the receiving apparatus receives satellite broadcast sig-
nals of a user’s desired program.

[0003] When the direction of the antenna is adjusted
to the predetermined satellite, the apparatus preliminarily
stores antenna positional information representing the
position of the antenna, at which the antenna can receive
signals from the predetermined satellite. The apparatus
controls the antenna’s position based on the stored po-
sitional information. Thus, when the receiving apparatus
is utilized, it is necessary for the apparatus to search for
a good-position of the antenna, at which the antenna can
favorably receive satellite broadcast signals, by prelimi-
narily adjusting the antenna’s position, and to store the
good-position searched for.

[0004] When the position for receiving satellite broad-
cast signals is searched for by adjustment of the position
of the antenna, it is desirable to easily perform the ad-
justment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

FIG. 1 is a view illustrating a utilization form of a
television apparatus according to an embodiment.
FIG. 2 is a view illustrating an example of a system
configuration of the television apparatus according
to the embodiment.

FIG. 3 is a view illustrating an example of a data
structure of service information (SI) received by the
television apparatus according to the embodiment.
FIGS. 4A, 4B, and 4C are views respectively illus-
trating examples of an antenna direction setting
screen displayed by the television apparatus accord-
ing to the embodiment.

FIG. 5A, 5B, and 5C are views respectively illustrat-
ing examples of the antenna direction setting screen
displayed by the television apparatus according to
the embodiment.

FIG. 6 is a flowchart illustrating an example of flow
of an antenna direction setting process performed
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by the television apparatus according to the embod-
iment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0006] Hereinafter, an embodiment of the invention is
described with reference to the drawings.

[0007] FIG. 1is a view illustrating an example of a uti-
lization form of a broadcast receiving apparatus accord-
ing to the embodiment. The broadcast receiving appara-
tus according to the embodiment is implemented as, e.g.,
a television apparatus 10. The television apparatus 10
can be connected to an antenna apparatus 20. The tel-
evision apparatus 10 has functions of receiving broad-
cast signals which represent a broadcast program re-
ceived by the antenna apparatus 20, and displaying im-
ages based on the received broadcast signals.

[0008] The antennaapparatus 20 includes an antenna
body 21, a motor 22, and a low noise block converter
(LNB) 23, and the like. The antenna apparatus 20 has
function of switching a target satellite from which signals
are received by the antenna apparatus 20, among a plu-
rality of satellites 30 to 34, by moving the antenna body
21.

[0009] The antenna body 21 has function of receiving
a broadcast wave on which a signal sent from a satellite
is superposed. In addition, the antenna body 21 is rotat-
ably connected to the motor 22. The position (or direction)
of the antenna body 21 is moved by the rotation of the
above motor 22.

[0010] The motor 22 is rotated according to a com-
mand input from the television apparatus 10 and moves
the antenna body 21. The motor 22 includes a motor
controller 22a and a storage module 22b. When a move-
ment instruction to designate a movement direction (ro-
tation direction) and a movement amount (rotation
amount) of the antenna body 21 is input from the broad-
cast receiving apparatus 10, the motor controller 22a
drives the motor 22 according to the above instruction to
change the position (direction) of the antenna body 21.

[0011] When a position memory instruction is input
from the television apparatus 10, the motor controller 22a
causes the storage module 22b to store a current recep-
tion position (direction) of the antenna body 21. The stor-
age module 22b stores, e.g., a movement amount (rota-
tion amount) from an initial position of the motor 22 as
information of the reception position (direction).

[0012] In addition, the motor controller 22a can control
the motor 22 based on the reception position and the
initial position stored in the storage module 22b. At that
time, the motor controller 22a reads information repre-
senting the positions according to a command sent from
the television apparatus 10. Then, the motor controller
22a causes the motor 22 to rotate to thereby move the
antenna body 21 to the reception position or the initial
position, which is represented by the read information.
The storage module 22b stores the reception position of
the antenna body 21 that receives a signal from a satel-
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lite, and the preliminarily set initial position of the antenna
body 21.

[0013] The LNB 23 amplifies satellite broadcast elec-
tric-waves received from a satellite, and functions as a
conversion apparatus that converts the frequencies of
the amplified electric-waves. The LNB 23 functions also
as a switching apparatus that changes the polarization
of (polarization method for) a satellite broadcast wave
received from satellites A and B by the antenna body 21
according to an LNB voltage applied from the television
apparatus 10.

[0014] The satellites 30 to 34 are located in, e.g., ge-
ostationary orbits above the equator, and transmit satel-
lite broadcast signals including video data, audio data,
and service information (Sl). Each of the satellites 30 to
34 transmits the Sl including satellite positional informa-
tion that represents an own position.

[0015] The television apparatus 10 can easily control
the position (or direction) of the antenna body 21 by dis-
playing, based on satellite positional informationincluded
in Sl transmitted by each satellite, the satellite positional
information representing the position of the satellite hav-
ing sent signals received by the antenna apparatus 20.
[0016] Next, the functional blocks of the television ap-
paratus 10 according to the embodiment are described
hereinafter with reference to FIG. 2.

[0017] The television apparatus 10 includes a tuner
101, an LNB controller 102, a separator 103, a control
module 104, a decoder 105, a display processor 106, a
display module 107, an operation receiver 108, an audio
processor 109, and speakers 110.

[0018] The tuner 101 receives, from the antenna ap-
paratus 20, a signal converted by the LNB 23 of the an-
tenna apparatus 20. Then, the tuner 101 extracts a signal
of a desired channel. In addition, the tuner 101 performs
a process of demodulating a transport stream (TS) from
the extracted signal.

[0019] The LNB controller 102 sets the polarized
waves of broadcast waves by applying an LNB voltage
to the LNB 23 of the antenna apparatus 20 via the tuner
101. In addition, the LNB controller 102 applies the LNB
voltage to the antenna apparatus 20 as electric power
for driving the motor 22.

[0020] The separator 103 separates elementary
stream (ES) of video data and audio data, and S| from
TSs input from the tuner 101. Then, the separator 103
outputs the separated video data and the separated au-
dio data to the decoder 105 and also outputs the Sl to a
control module 104.

[0021] The control module 104 includes a graphical
user interface (GUI) controller 121, a movement control-
ler 122, a tuning controller 123, a level detection module
124, a position determination module 125, and a notifi-
cation sound controller 126. The control module 104 has
a function of controlling the antenna apparatus 20.
[0022] The GUI controller 121 has functions of gener-
ating a screen displayed by the television apparatus 10,
and processing an operation-input to the screen. The GUI
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controller 121 generates a position setting screen for ad-
justing the position of the antenna body 21 of the antenna
apparatus 20, and the like. The position setting screen
is a screen for performing processes of searching for and
storing the position (direction) of the antenna body 21
capable of receiving a signal from a satellite.

[0023] The GUI controller 121 outputs video data rep-
resenting the generated screen to the display processor
106. The GUI controller 121 processes an operation-in-
put to the position setting screen displayed in the display
module 107 and outputs to the movement controller 122
an instruction based on the operation-input.

[0024] The movement controller 122 controls the mo-
tor 22 of the antenna apparatus 20 and has the function
of moving the antenna body 21 by a given amount of
movement (or amount of rotation). In response to an in-
struction input from the GUI controller 121, the movement
controller 122 outputs, to the motor 22, a movement in-
struction to designate a direction of movement (or direc-
tion of rotation) and an amount of movement (amount of
rotation).

[0025] When receiving a position memory instruction
from the GUI controller 121, the movement controller 122
outputs the position memory instruction to the antenna
apparatus 20 and causes the storage module 22b to
store, as a reception position, the position (direction) to
which the antenna body 21 is directed. When receiving
a stored-position movement instruction from the GUI con-
troller 121, the movement controller 122 outputs the
stored-position movement instruction to the motor 22
thereby to move the antenna body 21 to the reception
position stored in the antenna apparatus 20.

[0026] The tuning controller 123 sets the polarization
of satellite broadcast waves to be received from a satel-
lite, and the frequency and the like of satellite broadcast
signals to be received the satellite. At that time, the tuning
controller 123 sets, e.g., horizontal polarization or vertical
polarization as the polarization of the satellite broadcast
waves. When a channel is selected while viewing satellite
broadcast, the tuning controller 123 performs tuning, i.e.,
adjusts the frequency of signals extracted by the turner
portion 101 to the frequency of satellite broadcast waves
of the selected channel.

[0027] The level detection module 124 detects the sig-
nal level of a signal received by the tuner 101 (a signal
flow from the tuner 101 to the level detection module 124
is not shown) when the tuner 101 is locked, i.e., when an
error rate of an input satellite broadcast signal is equal
to or less than a threshold value, and the tuner 101 is
enabled to demodulate a satellite broadcast signal.
[0028] The level detection module 124 outputs infor-
mation concerning the detected reception level to the GUI
controller 121. The level detection module 124 can output
reception level information to the audio processor 109.
The level detection module 124 detects a plurality of pa-
rameters or a single parameter among parameters such
as the signal strength and the error rate of a satellite
broadcast signal and a carrier-to-noise ratio (C/N ratio).
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Then, the level detection module 124 detects a signal
level according to the detected one or more parameters.
[0029] When Sl is input from the separator 103, the
position determination module 125 extracts satellite po-
sitional information included in the SI. Then, the position
determination module 125 outputs the extracted satellite
positional information to the GUI controller 121. The po-
sition determination module 125 determines, based on
the extracted positional information, whether a currently
received satellite broadcast signal is sent from a satellite
to be searched for. The position determination module
125 also outputs a determination result to the GUI con-
troller 121.

[0030] If the currently received satellite broadcast sig-
nal is sent from a given satellite, the notification sound
controller 126 outputs, to the audio processor 109, noti-
fication sound data for notifying that the currently re-
ceived satellite broadcast signal is sent from the given
satellite. However, the notification sound controller 126
may output, to the audio processor 109, notification
sound data representing a sound volume according to,
e.g., the reception level of a satellite broadcast signal.
[0031] The decoder 105 decodes TSs input from the
separator 103 and generates video data and audio data.
Then, the decoder 105 outputs decoded video data to
the display processor 106, while outputting decoded au-
dio data to the audio processor 109 (a data-flow from the
decoder 105 to the audio processor 109 is not shown).
[0032] The display processor 106 has a function of
converting video data input from the GUI controller 121
and the decoder 105 into video signals to be displayed
in a display-device. Then, the display processor 106 out-
puts the converted video signal to the display module
107. The display module 107 displays an image accord-
ing to the video signal.

[0033] The operation receiver 108 receives an input
operation from a user interface such as a remote con-
troller. The operation receiver 108 receives an input op-
eration to, e.g., a position setting screen displayed by the
display module 107. Then, the operation receiver 108
outputs to the GUI controller 121 the received input op-
eration.

[0034] The audio processor 109 converts, into audio
signals for speakers, audio data input from the decoder
105 and the notification sound controller 126. The audio
processor 109 outputs the audio signal to the speakers
110. Then, the speakers 110 outputs sounds represented
by the audio signals input thereto.

[0035] Next, an example of the data structure of Sl
included by satellite broadcast signals received by the
antenna apparatus 20 is described with reference to FIG.
3.

[0036] SI 300 includes frequency information 301, sat-
ellite positional information 302, east/west determination
information 303, polarization information 304, modula-
tion method information 305, and symbol rate information
306. These types of information are information concern-
ing a satellite that sends S| 300.
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[0037] The frequency information 301 is information
concerning a frequency of a satellite broadcast signal
transmitted by a satellite. The satellite positional infor-
mation 302 and the east/west determination information
303 are information concerning a position of a satellite.
The satellite positional information 302 is information in-
dicating, e.g., above what longitude an orbit of a satellite
is located. The east/west determination information 303
is information indicating which of eastern and western
satellite orbits, in each of which a satellite is located,
above alongitude of 0. The above position determination
module 125 extracts, as information representing the po-
sition of a satellite, the satellite positional information 302
and the east/west determination information 303 includ-
ed by the SI. The position determination module 125 de-
termines, based on these types of information, the posi-
tion of a satellite transmitting a currently received satellite
broadcast signal. The GUI controller 121 converts the
information representing the position of a satellite, such
as the satellite positional information 302 and the east/
west determination information 303, into, e.g., a charac-
ter string, a graphic, or the like. The converted character
string or the converted graphic is arranged in the position
setting screen as an image indicating a position of a sat-
ellite.

[0038] The polarizationinformation 304 indicates what
type of polarization of waves the satellite broadcast wave
transmitted by a satellite is. The modulation method in-
formation 305 represents a method for modulating sat-
ellite broadcast signals. The symbol rate information 306
represents the symbol rate of satellite broadcast signals.
[0039] The Sl is information transmitted by each sat-
ellite. Thus, the television apparatus 10 can determine
the position of a satellite by acquiring the satellite posi-
tional information 302 and the east/west determination
information 303 included in the Sl that is contained in a
satellite broadcast signal received by the antenna appa-
ratus 20. It can be determined by the determination of
the position of a satellite serving as a source of a currently
received satellite broadcast signal whether the satellite
is a predetermined one. The Sl can contain information,
such as identifiers and satellite names, for identifying sat-
ellites. The television apparatus 10 may determine,
based on the information, whether a satellite serving as
a reception target is a predetermined one.

[0040] Next, an example of a position setting screen
displayed by the television apparatus 10 is described with
reference to FIGS. 4A to 4C.

[0041] FIG. 4A shows an example of an initial position
setting screen.

[0042] In the position setting screen 400a, a satellite
information display area 401, a cursor 402, an initial re-
turn button 403, an initial position movement button 404,
a step size change button 405, a manual movement but-
ton 406, a position memory button 407, a reception con-
dition display area 408, and the like are arranged.
[0043] The satellite information display area 401 is an
area in which information concerning a search target sat-
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ellite is displayed. Animage representing, e.g., the name,
the position and the like of the search target satellite is
displayed in the area 401.

[0044] The initial return button 403 is a button for mov-
ing the antenna body 21 of the antenna apparatus 20 to
an origin (initial position). The initial position movement
button 404 is a button for moving the position (direction)
of antenna body 21 to an origin (initial position). The initial
position movement button 404 is a button for changing
the position (direction) of the antenna body 21 to the po-
sition stored in the antenna apparatus 20.

[0045] The step size change button 405 is a button for
setting an amount of movement (amount of rotation) of
the antenna body 21 when an operation-input to the man-
ual movement button 406 is received. For example, a
currently set amount 409 of movement thereof is dis-
played on the button 405. When receiving an input op-
eration to the button 405, the television apparatus 10 sets
an amount of movement of the antenna body 21. The
button 405 may be set such that only the currently set
amount of movement thereof is displayed thereon. Alter-
natively, the currently set amount of movement thereof
may be displayed by being emphasized, while informa-
tion concerning other settable movement amounts is dis-
played in another display form, e.g., by being grayed out.
[0046] The manual movement button 406 is a button
for changing the position (direction) of the antenna body
21. An east direction movement button 410 and a west
direction movement button 411 are displayed on the but-
ton 406. The east direction movement button 410 is a
button for rotationally moving the antenna body 21 in an
eastward direction (clockwise). The west direction move-
ment button 411 is a button for rotationally moving the
antenna body 21 in a westward direction (counterclock-
wise). Sometimes, the direction of rotating the antenna
body 21 in the case of eastwardly or westwardly moving
thereof varies with a region in which the antenna appa-
ratus 20 is installed. Thatis, e.g., the direction of rotating,
when eastwardly or westwardly moved, the antenna body
21 in the case of installing thereof in the northern hemi-
sphere is opposite to that of rotating, when eastwardly
or westwardly moved, the antenna body 21 in the case
of installing thereof in the southern hemisphere.

[0047] When receiving aninput operation to the button
410 or 411, the television apparatus 10 outputs to the
antenna apparatus 20 a movement instruction according
to the operation-input. In a case where the cursor 402
designates the manual movement button 406, when re-
ceiving an operation-input to left and right buttons of an
operation-input device such as a remote controller (not
shown), the television apparatus 10 determines that the
button 410 or 411 is selected. Then, the television appa-
ratus 10 outputs to the antenna apparatus 20 a move-
ment instruction to move the antenna body 21 to a posi-
tion (or in a direction) based on the operation-input.
[0048] The position memory button 407 is button for
storing the current position (direction) of the antenna
body 21 of the antenna apparatus 20. When receiving
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an operation-input to the button 407, the GUI controller
121 instructs the movement controller 122 to store the
current position of the antenna body 21. The movement
controller 122 stores, e.g., an amount of movement from
the initial position of the antenna body 21 of the antenna
apparatus 20 as positional information.

[0049] Information on the reception condition of the
satellite broadcast signal received by the antenna appa-
ratus 20 is displayed in the reception condition display
area 408. For example, an image of a gauge 412, the
numerical value 413 of a reception level, or the like is
displayed in the reception condition display area 408 as
information representing a reception condition.

[0050] Next, an example of a position setting screen
displayed by the television apparatus 10 in the case of
receiving and locking satellite broadcast signals by the
tuner 101 is described with reference to FIGS. 4B and 4C.
[0051] A position setting screen 400b illustratedin FIG.
4B is an example of the screen displayed when the tuner
101 receives a satellite broadcast signal from a satellite
which is different from the search target satellite. A po-
sition setting screen 400c illustrated in FIG. 4C is an ex-
ample of the screen displayed when the tuner 101 re-
ceives a satellite broadcast signal from the search target
satellite.

[0052] A current position display area 420 is displayed
in each of the position setting screens 400b and 400c.
An image representing information concerning a satellite
which transmits satellite broadcast signals received by
the television apparatus 10 is displayed in the current
position display area 420. The television apparatus 10
extracts satellite positional information or the like from Si
superposed on currently received satellite broadcast sig-
nals. The television apparatus 10 displays the extracted
positional information in the current position display area
420. For example, an image representing the numerical
value of the direction of a satellite’s orbit is displayed in
the current position display area 420 as satellite position-
al information.

[0053] Even when the tuner 101 locks and receives a
satellite broadcast signal, the satellite broadcast signal
is not always a signal transmitted from the predetermined
search target satellite. Thus, the television apparatus 10
displays satellite positional information representing the
position of the satellite that transmits a satellite broadcast
signal received by the tuner 101. Consequently, a user
can recognize not only whether the satellite from which
a satellite broadcast signal is currently received is the
predetermined satellite, but the position of the satellite
from which a satellite broadcast signal is currently re-
ceived.

[0054] In addition, another manner of the position set-
ting screen is described hereinafter with reference to
FIGS. 5A to 5C.

[0055] FIGS.5A and 5B show examples of the position
setting screen displayed when the television apparatus
10 receives a satellite broadcast signal from a satellite
differing from a predetermined search target satellite. Im-
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ages representing the following types of information are
displayed in the current position display area 420 of the
position setting screen of the position setting screen 500a
shown in FIG. 5A. That is, the images represent not only
positional information representing the position of a sat-
ellite from which a satellite broadcast signal is currently
received, but the difference in position (or direction) be-
tween the satellite from which a satellite broadcast signal
is currently received, and the search target satellite, the
name of the satellite from which a satellite broadcast sig-
nal is currently received, the fact that the satellite broad-
cast signal currently received differs from the search tar-
get satellite, and the like.

[0056] The difference in position between the satellites
can be calculated based on information representing the
positions (or directions) of the two satellites, the longitude
and the latitude of a position at which the antenna appa-
ratus 20 is installed, and the radius of the earth. The
television apparatus 10 can acquire, from the Sl, infor-
mation representing the position of the satellite from
which a signal is currently received, and can acquire in-
formation representing the position of the search target
satellite, and information representing the position of own
equipment by, e.g., an input operation from a user.
[0057] In the position setting screen 500a, one of the
east direction movement button 410 and the west direc-
tion movement button 411 corresponds to the movement
towards the position (or direction) of the search target
satellite and is displayed by being more emphasized, as
compared with the display of the other of the buttons 410
and 411. Additionally, images to be displayed in the po-
sition memory button 407 and the reception condition
display area 408 are displayed in the position setting
screen 500a in a display form such as a grayed-out form.
The display form of images according to the invention is
not limited to the grayed-out form. Any other display form
can be employed, as long as the display form is changed
according to whether a transmission-source satellite
from which a satellite broadcast signal is currently re-
ceived is the predetermined search target satellite. In ad-
dition, because the position (or direction) of the antenna
body 21 of the antenna apparatus 20 is not a position at
which signals from the search target satellite cannot be
received, the position memory button 407 may be set in
the position setting screen 500a to be non-displayed and
to be unselectable. Images of the gauge 412 and the
numerical value of a reception level 413 may be non-
displayed in the reception condition display area 408.
[0058] Next, the position setting screen 500b is de-
scribed hereinafter. In the position setting screen 500b,
a position map is displayed in the current positional in-
formation display area 420. Images respectively indicat-
ing the current position of the satellite transmitting satel-
lite broadcast signals currently received, and the position
of the search target satellite are displayed in the position
map.

[0059] Next, the position setting screen 500c is de-
scribed hereinafter. The position setting screen 500c is
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an example of the screen displayed when the television
apparatus 10 receives satellite broadcast signals from
the search target satellite.

[0060] The screen 500c displays, in the current posi-
tional information display area 420, the current position,
the name of the satellite from which a satellite broadcast
signal is currently received, and the fact that the satellite
broadcast signal is received. Information displayed in the
position memory button 407 and the reception condition
display area408 is displayed by being more emphasized,
as compared with the case of receiving signals from a
satellite thatis not the search target satellite. The position
memory button 407 in the screen 500c, or the entire
screen may be set to blink.

[0061] Next, an example of flow of a process of per-
forming the adjustment of the position of the antenna
apparatus 20 by the television apparatus 10 is described
hereinafter with reference to FIG. 6.

[0062] First, in step S601, the television apparatus 10
displays an antenna position setting screen. Then, in step
S602, the television apparatus 10 receives an input op-
eration for instructing to change the position (or direction)
of the antenna body 21 of the antenna apparatus 20. The
television apparatus 10 receives input operations for in-
structing movement, e.g., a"RETURN TO ORIGIN" input
operation, a "STORE POSITION" input operation, and a
"MANUAL MOVEMENT" input operation described with
reference to FIG. 4A.

[0063] Then, in step S603, the television apparatus 10
outputs a movement instruction based on an input oper-
ation to the setting screen to the antenna apparatus 20.
Ifthe antenna apparatus 20 receives a satellite broadcast
signal and the tuner 101 receives the received satellite
broadcast signal (Yes in step S604), in step S605, the
television apparatus 10 displays the signal level of the
signal received by the tuner 101. Then, if the tuner 101
receives a satellite broadcast signal, in step S606, the
television apparatus 10 extracts Sl contained in the sat-
ellite broadcast signal and also extracts satellite position-
al information contained in the SI.

[0064] Then, in step S607, based on the extracted po-
sitional information, the television apparatus 10 deter-
mines the position of the satellite transmitting the satellite
broadcast signal currently received by the antenna ap-
paratus 20 and also determines whether this satellite is
the search target satellite. In step S608, based on the
extracted satellite positional information, the television
apparatus 10 displays positional information represent-
ing the position of the transmission-source satellite trans-
mitting the currently received satellite broadcast signal.
As described above with reference to FIGS. 5A to 5C,
the television apparatus 10 may change the display form
of the operation button and the reception level according
to whether the satellite from which a signal is currently
received is the search target satellite. Alternatively, the
display form of the entire screen may be changed.
[0065] Next, in step S609, the television apparatus 10
determines whether the television apparatus 10 receives
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a "STORE POSITION" input operation. If the television
apparatus 10 receives a "STORE POSITION" input op-
eration (Yes in step S609), in step S610, the television
apparatus 10 outputs a "STORE POSITION" instruction
to the antenna apparatus 20 and causes the antenna
apparatus 20 to store the current position (or direction)
of the antenna body 21. On the other hand, if the position
of the antenna 21 is further moved, i.e., the television
apparatus 10 doesn’t receive a "STORE POSITION" in-
put operation (No in step S609), the television apparatus
10 performs processing in step S602 and receives an
input operation for setting antenna position again.
[0066] The television apparatus 10 can set a plurality
of satellites as search targets whose positions are stored.
In step S611, the television apparatus 10 determines
whether positions are set for all search target satellites.
If the positions of all satellites are set and stored (Yes in
step S611), the flow of the process is completed. If there
are satellites whose positions are neither set nor stored
(No in step S611), the television apparatus 100 performs
processing in step S601. Then, the television apparatus
10 displays an antenna position setting screen corre-
sponding to each of the satellites whose positions are
unset.

[0067] It has been described that, in the embodiment,
based on a user’s input operation to the position setting
screen, the antenna apparatus 20 moves the antenna
body 21 to search for a position at which the antenna
apparatus 20 receives satellite broadcast signals from
the predetermined satellite. However, the apparatus ac-
cording to the embodiment is not limited thereto. That is,
when a position at which signals are received from the
predetermined satellite is searched for, the television ap-
paratus 10 can cause the antenna body 21, without re-
ceiving an input operation from a user, to scan. In this
case, the television apparatus 10 extracts information
such as satellite positional information from Sl contained
in satellite broadcast signals received from the antenna
apparatus 20 during scanning. Then, the television ap-
paratus 10 determines, based on the extracted informa-
tion, whether a transmission-source satellite transmitting
currently received satellite broadcast signals is the pre-
determined satellite. The television apparatus 10 may
store the position of a satellite in a case that the satellite
is a predetermined search target satellite and the recep-
tionlevelis equal to or higher than a predetermined value.
[0068] It has also been described that positional infor-
mation representing the position at which signals from a
predetermined satellite are received is stored in the stor-
age module 22b of the antenna apparatus 20. However,
the television apparatus 10 may store the positional in-
formation.

[0069] While certain embodiment has been described,
the exemplary embodiment has been presented by way
of example only, and is not intended to limit the scope of
the inventions. Indeed, the novel methods and systems
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
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changes in the form of the methods and systems de-
scribed herein may be made without departing from the
spirit of the inventions. The accompanying claims and
their equivalents are intended to cover such forms or
modifications as would fall within the scope and spirit of
the inventions.

Claims

1. A broadcast receiving apparatus which is connect-
able to an antenna apparatus configured to move a
position of an antenna according to an input control
signal, comprising:

a receiver configured to receive, from the anten-
na apparatus, a satellite broadcast signal con-
taining positional information of a satellite;

a display controller configured to display, in a
display apparatus, a screen including a first im-
age showing a position of the satellite based on
the positional information of the satellite, and a
second image for moving a position of the an-
tenna; and

an output module configured to output, to the
antenna apparatus, a control signal which con-
trols the position of the antenna based on an
input operation with respect to the second im-
age.

2. The apparatus of claim 1, wherein the display con-
troller causes the display apparatus to display the
screen further including a third image showing a po-
sition of a given satellite different from the satellite
whose position is represented by the positional in-
formation.

3. The apparatus of claim 1 further comprising:

a detector configured to detect a signal level of
the satellite broadcast signal,

wherein the display controller causes the display
apparatus to display the screen including a
fourth image showing the detected signal level.

4. The apparatus of claim 1, wherein the display con-
troller causes the display apparatus to display the
screen in a display format varying with whether the
satellite broadcast signal input to an input module is
a signal transmitted from a given satellite.

5. The apparatus of claim 1, wherein the display con-
troller causes the display apparatus to display a
name of the satellite together with the firstimage.

6. The apparatus of claim 2 further comprising:

an audio output module configured to output a
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notification sound when the satellite broadcast
signal input to an input module is a signal trans-
mitted from a given satellite.

The apparatus of claim 6, wherein the audio output
module is configured to output the notification sound
whose volume corresponds to the detected signal
level.

The apparatus of claim 1, wherein the display con-
troller causes the display apparatus to display the
screen containing a fifth image showing a difference
in position between a satellite which transmits the
satellite broadcast signal and a given satellite.

The apparatus of claim 1 further comprising: the dis-
play apparatus.

An image output method in an apparatus connecta-
ble to an antenna apparatus configured to move a
position of an antenna according to an input control
signal, comprising:

outputting a control signal which controls a po-
sition of the antenna apparatus;

receiving, from the antenna apparatus, a satel-
lite broadcast signal containing positional infor-
mation of a satellite;

outputting, based on the positional information,
to a display apparatus an image showing a po-
sition of the satellite.

A program for controlling an antenna apparatus in
which a position of an antenna is moved according
to aninput control signal, and for causing a computer
to execute the steps of:

outputting a control signal for controlling a posi-
tion of the antenna apparatus;

receiving, from the antenna apparatus, a satel-
lite broadcast signal containing positional infor-
mation of a satellite; and

outputting, based on the positional information,
to a display apparatus an image showing a po-
sition of the satellite.
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FIG. 1
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