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SYSTEM FOR TRANSMITTING A SIGNAL FOR
POSITIONING AND METHOD FOR PRODUCING
THE SYSTEM

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a system for trans-
mitting a signal for positioning. More specifically, the
present invention relates to a transmitting system capable of
transmitting a broadcasting signal and a signal for position-
ing through a common line and to a method for producing
the system.

[0003] 2. Description of the Background Art

[0004] The technique for obtaining positional information
based on a signal transmitted from a satellite capable for
transmitting a signal for positioning is known. While this
signal can easily be received outdoors, it cannot be received
indoors or underground. Accordingly, sometimes operations
of a receiving unit for the signal may not easily be checked.
It should be noted that a satellite navigation system as used
herein includes not only the GPS (Global Positioning Sys-
tem) operated by the United States, but also Galileo of which
operation is currently considered by the European Union,
GLONASS (Global Navigation Satellite System) operated
by the Russian Federation, and any other satellite navigation
systems.

[0005] For example, Japanese Patent Laying-Open No.
8-220173 discloses a pseudo GPS signal generator, which
allows checking of the operation of a GPS receiving unit
indoors. The generator includes a frequency converter con-
verting a local signal sent out from a test-target GPS
receiving unit to a carrier wave of an intermediate frequency
range, a digital signal generator sending out a C/A (Coarse
and Access) code and a navigation message, a mixer mixing
the C/A code and the navigation message into the carrier
wave, a noise generator sending out a white noise of a higher
level than an output signal sent out from the mixer, an adder
adding the white noise to the output signal from the mixer
to send out a pseudo GPS signal, and an amplifier amplify-
ing the pseudo GPS signal to a prescribed level and sup-
plying the amplified signal to a digital signal processor
accommodated in the test-target GPS receiving unit.

[0006] According to the pseudo GPS signal generator
disclosed by Japanese Patent Laying-Open No. 8-220173,
the digital signal processor accommodated in the test-target
GPS receiving unit is supplied with the pseudo GPS signal
amplified to a prescribed level by the amplifier. The pseudo
GPS signal includes the carrier wave, the C/A code, the
navigation message, and the white noise. The digital signal
processor extracts the navigation message from the pseudo
GPS signal and checks the correlation of the C/A code. Thus,
the operation of a GPS receiving unit assembled indoors can
be checked without installing an antenna.

[0007] While the pseudo GPS signal generator disclosed
by Japanese Patent Laying-Open No. 8-220173 generates a
signal for a specific purpose, i.e., for checking the operation
of a newly assembled GPS receiving unit, it does not receive
an actual GPS signal and transmits it indoors. Accordingly,
in order to use the GPS receiving unit indoors, the GPS
signal received by an antenna must be transmitted indoors
and then issued indoors.
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[0008] In this case, if a new system from the GPS recep-
tion antenna to a GPS signal issuing unit is constructed,
installation of cables for transmitting a signal and the like are
necessary. Therefore, there has been a problem that the
system cannot easily be constructed indoors when costs or
installability of the cables is limited.

[0009] The present invention has been made to solve the
aforementioned problem, and an object thereof is to provide
a system capable of issuing a signal for positioning to a
receiving unit capable of receiving a signal for positioning
in an area where radio waves cannot be received directly.

[0010] Another object of the present invention is to pro-
vide a system capable of issuing a signal for positioning to
a receiving unit capable of receiving a signal for positioning
in an area where radio waves cannot be received directly,
while suppressing an increase in costs.

[0011] Still another object of the present invention is to
provide a method for producing a system capable of issuing
a signal for positioning to a receiving unit capable of
receiving a signal for positioning in an area where radio
waves cannot be received directly.

[0012] A further object of the present invention is to
provide a method for producing a system capable of issuing
a signal for positioning to a receiving unit capable of
receiving a signal for positioning in an area where radio
waves cannot be received directly, while suppressing an
increase in costs.

SUMMARY OF TH INVENTION

[0013] In order to solve the aforementioned problem,
according to an aspect of the present invention, a system for
transmitting s signal for positioning includes: a receiving
unit receiving a positioning signal for positioning; an input-
ting unit accepting an input of a broadcasting signal; a
mixing unit combining the positioning signal and the broad-
casting signal and outputting the combined transmission
signal; a separating unit separating the signal output from
the mixing unit into the positioning signal and the broad-
casting signal and outputting each signal; a line arranged
between the mixing unit and the separating unit for trans-
mitting the signal output from the mixing unit to the sepa-
rating unit; an issuing unit issuing the separated positioning
signal; and a line arranged between the separating unit and
the issuing unit for transmitting the separated positioning
signal from the separating unit to the issuing unit.

[0014] Preferably, the inputting unit includes a signal
inputting unit connected to a cable transmitting the broad-
casting signal for receiving an input of the broadcasting
signal from the cable.

[0015] Preferably, the inputting unit includes a broadcast-
ing reception antenna receiving the broadcasting signal.

[0016] Preferably, the broadcasting signal includes a sat-
ellite broadcasting signal. The broadcasting reception
antenna includes a satellite broadcasting reception antenna
receiving the satellite broadcasting signal.

[0017] Preferably, the mixing unit includes a low-pass
filter passing a frequency signal of at most a predetermined
frequency, a band-pass filter passing a frequency signal
included in a predetermined frequency band, and a gener-
ating unit combining the signal output from the low-pass
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filter and the signal output from the band-pass filter and
generating the transmission signal.

[0018] Preferably, the mixing unit further includes a first
impedance matching unit electrically connected to an input
side of the low-pass filter, a first bias T electrically connected
to an input side of the first impedance matching unit, a
second bias T electrically connected to an input side of the
band-pass filter, a second impedance matching unit electri-
cally connected to an output side of the generating unit, and
a third bias T electrically connected to an output side of the
second impedance matching unit.

[0019] Preferably, the issuing unit further includes a filter
passing a frequency signal included in the frequency band.

[0020] A method according to another aspect of the
present invention is a method for producing a transmitting
system for transmitting a signal for positioning. The trans-
mitting system includes a mixing unit combining a posi-
tioning signal for positioning received by an antenna and a
broadcasting signal input and outputting the combined trans-
mission signal to a line, a separating unit separating the
transmission signal into the positioning signal and the broad-
casting signal and outputting each signal, and an issuing unit
issuing the separated positioning signal. The method for
producing the system includes: a broadcasting line connect-
ing step of connecting a broadcasting signal inputting unit
accepting an input of the broadcasting signal in the mixing
unit and an output side for the broadcasting signal of the
communication line; a shared line connecting step of con-
necting an output side of the mixing unit to the line; a line
connecting step of connecting a positioning signal inputting
unit accepting an input of the positioning signal in the
mixing unit and an output side of the antenna; and an issuing
unit connecting step of connecting an input side of the
issuing unit to an output side of the separating unit.

[0021] Preferably, the broadcasting line connecting step
includes a step of connecting an output side for the broad-
casting signal of a cable transmitting the broadcasting signal
and the broadcasting signal inputting unit.

[0022] Preferably, the broadcasting line connecting step
includes a step of connecting an output side of a reception
antenna receiving the broadcasting signal and the broadcast-
ing signal inputting unit.

[0023] Preferably, the broadcasting signal includes a sat-
ellite broadcasting signal. The broadcasting reception
antenna includes a satellite broadcasting reception antenna
receiving the satellite broadcasting signal. The broadcasting
line connecting step includes a step of connecting the
broadcasting signal inputting unit and an output side of the
satellite broadcasting reception antenna.

[0024] Preferably, the mixing unit includes a low-pass
filter passing a frequency signal of at most a predetermined
frequency, a band-pass filter passing a frequency signal
included in a predetermined frequency band, and a gener-
ating unit combining the signal output from the low-pass
filter and the signal output from the band-pass filter and
generating the transmission signal. The line connecting step
of connecting a positioning signal inputting unit includes a
band-pass filter connecting step of electrically connecting an
output side of the antenna and an input side of the band-pass
filter. The broadcasting line connecting step includes a
low-pass filter connecting step of electrically connecting an
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output side of the broadcasting reception antenna and an
input side of the low-pass filter. The shared line connecting
step includes a step of connecting an output side of the
generating unit to the line.

[0025] Preferably, the mixing unit further includes a first
impedance matching unit electrically connected to an input
side of the low-pass filter, a first bias T electrically connected
to an input side of the first impedance matching unit, a
second bias T electrically connected to an input side of the
band-pass filter, a second impedance matching unit electri-
cally connected to an output side of the generating unit, and
a third bias T electrically connected to an output side of the
second impedance matching unit. The low-pass filter con-
necting step includes a step of electrically connecting an
output side of the broadcasting reception antenna and an
input side of the first bias T. The band-pass filter connecting
step includes a step of electrically connecting an output side
of the GPS antenna and an input side of the second bias T.
The shared line connecting step includes a step of connect-
ing an output side of the third bias T to the line.

[0026] Preferably, the issuing unit further includes a filter
passing a frequency signal included in the frequency band.
The issuing unit connecting step includes a step of connect-
ing an input side of the filter to an output side of the
separating unit.

[0027] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 shows a configuration of a transmitting
system for transmitting a signal for positioning according to
a first embodiment of the present invention.

[0029] FIG. 2 is a block diagram showing a configuration
of a mixer used in the transmitting system of FIG. 1.

[0030] FIG. 3 is a block diagram showing a configuration
of a filter used in the transmitting system of FIG. 1.

[0031] FIG. 4 is a flowchart showing a procedure of a
method for producing the transmitting system shown in
FIG. 1.

[0032] FIG. 5 is a block diagram showing a configuration
of a mixer used in a transmitting system for transmitting a
signal for positioning according to a second embodiment of
the present invention.

[0033] FIG. 6 is a block diagram showing a configuration
of a filter used in the transmitting system according to the
second embodiment of the present invention.

[0034] FIG. 7 is a block diagram showing a configuration
of an up-converter used in the transmitting system according
to the second embodiment of the present invention.

[0035] FIG. 8 is a block diagram showing a configuration
of a down-converter used in the transmitting system accord-
ing to the second embodiment of the present invention.

[0036] FIG. 9 is a block diagram showing a configuration
of a transmitting system for transmitting a signal for posi-
tioning according to a third embodiment of the present
invention.
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[0037] FIG. 10 is a flowchart showing a procedure of a
method for producing the transmitting system shown in
FIG. 9.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Inthe following, referring to the drawings, embodi-
ments of the present invention will be described. In the
following description, an identical reference character is
allotted to the identical components. Their names and func-
tions are also the same. Therefore, detailed description
thereof is not repeated.

First Embodiment

[0039] Referring to FIG. 1, a system constructed by a
method for producing a transmitting system according to the
present invention is described. As shown in FIG. 1, a
transmitting system 100 includes a GPS compatible mixer
200 connected to a GPS antenna 101 and a BS antenna 102
for combining a GPS signal received by GPS antenna 101
and a BS broadcasting signal received by BS antenna 102
and outputting the combined signal, a BS-IF (Intermediate
Frequency) compatible amplifier 106 connected to GPS
compatible mixer 200 through a cable 150 for amplifying
the signal output from GPS compatible mixer 200 and
outputting the amplified signal, a separator 112 connected to
BS-IF compatible amplifier 106 through a cable 152 for
separating the signal output from BS-IF compatible ampli-
fier 106 into a BS broadcasting signal and a GPS signal, a
BS tuner 111 connected to separator 112 through a cable 153
for receiving an input of the BS broadcasting signal output
from separator 112 and obtaining a signal of a channel tuned
by a user, a terminal 114 connected to separator 112 through
cable 154 for receiving an input of the GPS signal from
separator 112, a GPSBP (GPS Band-Pass) filter 300 con-
nected to terminal 114 through a cable 156 for passing a
signal included in a predetermined frequency band out of the
GPS signals output from terminal 114, and a GPS issuing
unit 118 connected to GPSBP filter 300 for issuing the signal
output from GPSBP filter 300. The signal issued from
GPSBP filter 300 can be received by a GPS receiving unit.

[0040] 1t should be noted that a GPS signal broadcasted by
so-called GPS satellites is explained as an illustrative signal
for positioning in the following embodiments. This inven-
tion, however, is also applicable to other signals broadcasted
by other satellite navigation systems such as Galileo, GLO-
NASS or the like.

[0041] Transmitting system 100 further includes an UV
compatible mixer 105 connected to a VBF (Very High
Frequency) antenna 103 and an UHF (Ultra High Fre-
quency) antenna 104 for combining a VHF signal received
by VHF antenna 103 and an UHF signal received by UHF
antenna 104 and outputting the combined signal, a VHF/
UHF compatible amplifier 107 connected to UV compatible
mixer 105 through a cable 160 for amplifying the signal
output from UV compatible mixer 105, a distributor 113
connected to VHF/UHF compatible amplifier 107 through a
cable 162 for distributing the signal output from VHF/UHF
compatible amplifier 107, a television set 108 connected to
distributor 113 through a cable 164 for receiving a television
broadcasting signal from distributor 113, a television set 109
connected to distributor 113 through a cable 166 for receiv-
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ing a television broadcasting signal from distributor 113, a
terminal 115 connected to distributor 113 through a cable
168 for receiving a television broadcasting signal from
distributor 113, and a television set 110 connected to termi-
nal 115 through a cable 170 for receiving an input of the
signal from terminal 115 to receive television broadcasting.

[0042] 1t should be noted that the number of television sets
in the transmitting system according to the present embodi-
ment is not limited to three as shown in FIG. 1. Further, it
is only necessary for transmitting system 1100 to include at
least BS antenna 102 or any other antenna for receiving a
satellite broadcasting signal, and a cable installed to allow
the received signal to be transmitted indoors. Still further,
while reception of a VHF signal and a UHF signal, i.e.,
terrestrial television signals, has been referred to, transmit-
ting system 100 is not limited thereto. For example, it may
be a system that can receive CATV (Cable Television).

[0043] Referring back to FIG. 1, a radio wave received by
GPS antenna 101 and a radio wave received by BS antenna
102 are input to GPS compatible mixer 200. The signal
output from GPS compatible mixer 200 is input to BS-IF
compatible amplifier 106. The signal output from BS-IF
compatible amplifier 106 is input to separator 112. The
signals output from separator 112 are input to BS tuner 111
and terminal 114. The signal output from terminal 114 is
input to GPSBP filter 300. The signal passed through
GPSBP filter 300 is issued by GPS issuing unit 118.

[0044] A radio wave received by VHF antenna 103 and a
radio wave received by UHF antenna 104 are input to UV
compatible mixer 105. The signal output from UV compat-
ible mixer 105 is input to VHF/UHF compatible amplifier
107. The signal output from VHF/UHF compatible amplifier
107 is input to distributor 113. The signal output from
distributor 113 is input to television set 108, television set
109 and terminal 115. The signal output from terminal 115
is input to television set 110.

[0045] Referring to FIG. 2, a configuration of GPS com-
patible mixer 200 in transmitting system 100 according to
the present embodiment is described. FIG. 2 is a block
diagram showing a hardware configuration of GPS compat-
ible mixer 200.

[0046] As shown in FIG. 2, GPS compatible mixer 200
includes a bias T 202 connected to BS antenna 102 through
a cable (not shown), an impedance matching unit 204
connected to bias T 202 for matching the impedance of an
input signal to a predetermined output impedance, a low-
pass filter 206 connected to impedance matching unit 204
for passing signals of at most a predetermined frequency, a
bias T 208 connected to GPS antenna 101 through a cable
(not shown) for applying a voltage to the signal output from
GPS antenna 101, a band-pass filter 210 connected to bias T
208 for passing signals of a predetermined frequency band,
a mixer 212 connected to low-pass filter 206 and band-pass
filter 210 for combining signals output from respective
filters, an impedance matching unit 214 connected to mixer
212 for matching the impedance of an input signal to a
predetermined output impedance, and a bias T 216 con-
nected to impedance matching unit 214 for applying a
voltage to the signal output from impedance matching unit
214. The signal output from bias T 216 is input to BS-IF
compatible amplifier 106, which will be described later.

[0047] Referring to FIG. 3, a configuration of GPSBP
filter 300 in transmitting system 100 according to the present
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embodiment is described. FIG. 3 is a block diagram show-
ing a hardware configuration of GPSBP filter 300.

[0048] As shown in FIG. 3, GPSBP filter 300 includes an
impedance matching unit 310 connected to terminal 114
through cable 156 for matching the impedance of an input
signal to a predetermined impedance, a band-pass filter 320
connected to impedance matching unit 310 for passing
signals of a predetermined frequency band out of the signals
output from impedance matching unit 310, a bias T 330
connected to band-pass filter 320 for applying a voltage to
the signal output from band-pass filter 320, and a resistor
340 connected to bias T 330.

[0049] Impedance matching unit 310 converts the imped-
ance of an input signal (for example, 75 Q) to an impedance
that is predetermined for the output signal (for example, 50
), and outputs the converted signal. Band-pass filter 320
passes signals of, for example, 1573 MHz to 1577 MHz. The
signal output from GPSBP filter 300 is input to a GPS signal
issuing unit (not shown). When GPS signal issuing unit
issues the GPS signal, a GPS receiving unit (not shown)
receives the signal, whereby it can obtain positional infor-
mation.

[0050] Referring to FIG. 4, a procedure for installing the
transmitting system according to the present embodiment is
described.

[0051] At step S402, an inputting unit for a satellite
broadcasting signal of GPS compatible mixer 200 and the
satellite broadcasting reception antenna are connected
through a cable.

[0052] At step S404, an inputting unit for a GPS signal of
GPS compatible mixer 200 and a terminal of the GPS
antenna are connected through a cable.

[0053] At step S406, the output side (e.g., an output port)
of GPS compatible mixer 200 and the input side (e.g., an
input port) of BS-IF compatible amplifier 106 are connected
through cable 150.

[0054] At step S408, the output side of BS-IF compatible
amplifier 106 and the input side of BS signal separator 112
are connected through cable 152.

[0055] At step S410, the output side of BS signal separator
112 and the input side of GPSBP filter 300 are connected
through cable 154.

[0056] At step S412, the output side of GPSBP filter 300
and the input side of GPS issuing unit 118 are connected.

[0057] 1t should be noted that each step above is indepen-
dent of others, and therefore the step sequencing for execu-
tion may be different. Specifically, transmitting system 100
according to the present embodiment includes GPS compat-
ible mixer 200 and GPSBP filter 300, in addition to the
configuration of a satellite broadcasting reception system
capable of receiving satellite broadcasting. Accordingly,
when a satellite broadcasting reception system already
exists, such a step sequencing is sufficient that realizes
addition of GPS compatible mixer 200 and GPSBP filter 300
to the satellite broadcasting reception system.

[0058] As described above, GPS signal transmitting sys-
tem 106 according to the present embodiment includes GPS
compatible mixer 200 and GPSBP filter 300 in addition to a
system capable of receiving BS broadcasting. In this case, a
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GPS signal received by GPS antenna 101 is combined with
a BS broadcasting signal and transmitted through cables
150, 152, 154, and 156 of the system capable of receiving
BS broadcasting. Accordingly, even at an indoor or under-
ground location where a GPS signal cannot be received
directly, a GPS signal can be obtained using an existing BS
signal reception apparatus. Thus, by causing GPS issuing
unit 118 to issue the obtained GPS signal, a user can receive
the GPS signal by a GPS receiving unit even at a location
where a GPS signal cannot otherwise be received.

Second Embodiment

[0059] In the following, a second embodiment of the
present invention is described. A GPS compatible mixer 500
in a transmitting system according to the present embodi-
ment is different from GPS compatible mixer 200 shown in
FIG. 2 in that it has a frequency conversion function.

[0060] Specifically, in a GPS signal transmitting system, if
a guardband between the frequency band of a satellite
broadcasting signal and the frequency of a GPS signal is not
sufficient, each signal may interfere in a transmission cable.
Accordingly, the frequency of a GPS signal can be converted
to a high frequency to broaden the guardband. This can
prevent interference between the satellite broadcasting sig-
nals and the GPS signal in the transmission cable.

[0061] Referring to FIG. 5, a configuration of GPS com-
patible mixer 500 according to the present embodiment is
described. FIG. 5 is a block diagram showing a hardware
configuration of GPS compatible mixer 500. The identical
reference character is allotted to components identical to
those in the first embodiment. Their functions and effects are
also the same. Therefore, detailed description thereof is not
repeated.

[0062] As shown in FIG. 5, GPS compatible mixer 500
further includes an up-converter 700 connected to bias T 208
for converting the frequency of a signal from bias T 208 to
a high frequency, in addition to the configuration of GPS
compatible mixer 200. The output side of up-converter 700
is connected to the input side of band-pass filter 510.

[0063] A GPS signal input to GPS compatible mixer 500
is converted to a high frequency by up-converter 700 and
input to mixer 212. Mixer 212 combines the GPS signal and
a BS broadcasting signal and outputs the combined signal.
In this case, as the frequency of the GPS signal has been
converted to the high frequency, the signal output from
mixer 212 has a sufficient guardband. Accordingly, at the
following transmission also, interference of the GPS signal
and the BS broadcasting signal can be prevented.

[0064] Referring to FIG. 6, a configuration of a GPSBP
filter 600 according to the present embodiment is described.
FIG. 6 is a block diagram showing a hardware configuration
of GPSBP filter 600.

[0065] As shown in FIG. 6, GPSBP filter 600 further
includes a down-converter 800 connected to band-pass filter
320 for converting the frequency of a signal output from
band-pass filter 320 to a predetermined low-frequency, in
addition to the configuration of GPSBP filter 300 shown in
FIG. 3. A signal output from terminal 114 is input to
impedance matching unit 310. The signal output from
impedance matching unit 310 is input to band-pass filter
320. The signal output from band-pass filter 320 is input to
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down-converter 800. Down-converter 800 converts the fre-
quency of the input signal to a low-frequency and outputs
the converted signal. The signal output from down-converter
800 is input to bias T 330. The signal output from bias T 330
is input to GPS issuing unit 118.

[0066] With GPSBP filter 600 having the configuration
described above, a GPS signal converted to a high frequency
can be converted again to the original frequency. Thus, even
when the interval between the frequency of a GPS signal and
the frequency band of a satellite broadcasting signal is not
sufficient, the frequency of the GPS signal can temporarily
be converted to a high frequency and transmitted, while
interference between the satellite broadcasting signal is
prevented. The signal can be converted to a low frequency,
and a GPS signal having a prescribed frequency can be
obtained.

[0067] Referring to FIG. 7, up-converter 700 included in
GPS compatible mixer 500 is described. FIG. 7 is a block
diagram showing a hardware configuration of up-converter
700.

[0068] Up-converter 700 includes a band-pass filter 710
connected to bias T 208 for passing a frequency included in
a predetermined frequency band out of the signals output
from bias T 208, a low-noise amplifier 720 connected to
band-pass filter 710 for amplifying the signal output from
band-pass filter 710, an oscillator 740 for amplifying a
predetermined frequency signal, a driver amplifier 750 con-
nected to oscillator 740 for amplifying the signal output
from oscillator 740, a mixer 730 connected to low-noise
amplifier 720 and driver amplifier 750 for combining signals
respectively output therefrom, a high-pass filter 760 con-
nected to mixer 730 for passing signals of at least a prede-
termined frequency out of the signals output from mixer
730. The signal output from high-pass filter is input to mixer
212.

[0069] Referring to FIG. 8, a configuration of down-
converter 800 included in GPSBP filter 600 is described.
FIG. 8 is a block diagram showing a hardware configuration
of down-converter 800.

[0070] As shown in FIG. 8, down-converter 800 includes
a band-pass filter 810 connected to band-pass filter 320 and
bias T 330 shown in FIG. 6 for passing signals included in
a predetermined frequency band out of the signals output
from band-pass filter 320, a low-noise amplifier 820 con-
nected to band-pass filter 810 for amplifying the signal
output from band-pass filter 810, an oscillator 840 for
oscillating a predetermined frequency signal, a driver ampli-
fier 850 for amplifying the signal output from oscillator 840,
a mixer 830 connected to low-noise amplifier 820 and driver
amplifier 850 for combining signals respectively output
from the amplifiers, a band-pass filter 860 for passing signals
included in a predetermined frequency band out of the
signals output from mixer 830. The signal output from
band-pass filter 860 is input to bias T 330.

[0071] With down-converter 800 having the configuration
described above, the frequency of a GPS signal converted to
a high frequency by up-converter 700 is converted again to
the initial frequency. Accordingly, a signal of the frequency
that the GPS receiving unit can receive can be issued.

[0072] As described above, according to the GPS signal
transmitting system having GPS compatible mixer 500 and
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GPSBP filter 600 of the present embodiment, when the
interval between the frequency of a GPS signal and the
frequency band of a satellite broadcasting signal (for
example, a CS broadcasting signal) is not sufficient for
preventing the interference, GPS compatible mixer 500
temporarily converts the frequency of the GPS signal to a
high frequency and outputs the converted signal. GPSBP
filter 600 converts the signal to a low frequency again and
outputs the signal as a GPS signal. Accordingly, when a GPS
signal is combined for transmission in a cable transmitting
a satellite broadcasting signal, the GPS signal is transmitted
to GPS issuing unit 118 without inviting the interference
between the satellite broadcasting signal. Thus, without
degrading accuracy of a signal received by GPS antenna
101, the signal can be transmitted to GPS issuing unit 118
installed at the location where a radio wave cannot be
received. By causing such a signal to be issued, a user of the
GPS receiving unit can obtain precise positional information
or time information.

[0073] According to the GPS signal transmitting system of
the first and second embodiments of the present invention
described in detail above, by providing GPS antenna 101,
the GPS compatible mixer and the GPSBP filter to an
existing satellite broadcasting reception apparatus, a system
that can transmit a GPS signal to a location where a GPS
signal cannot otherwise be received can be constructed.
Thus, as it is not necessary to construct the entire reception
system for receiving a GPS signal and transmitting the
signal to such a location, an increase in costs as to construc-
tion of the system for receiving a GPS signal can be
minimized, i.e., to the costs of the GPS compatible mixer
and the GPSBP filter described above. While GPSBP filter
300 has been described in the embodiments to have the
characteristics of passing signals of 1573 MHz to 1577
MHz, it may have the characteristics of passing signals
included in other frequency bands. For example, if another
GPS signal band currently under consideration is used for
transmitting a GPS signal, a filter having characteristics of
passing signals included in the frequency band may be used.

Third Embodiment

[0074] Referring to FIGS. 9 and 10, a third embodiment
of the present invention is described. A transmitting system
900 according to the present embodiment can be imple-
mented by using an apparatus that can receive cable broad-
casting.

[0075] Referring to FIG. 9, a connection mode of a
transmitting system 900 according to the present embodi-
ment is described. FIG. 9 is a block diagram showing a
hardware configuration of transmitting system 900 capable
of receiving cable broadcasting.

[0076] As shown in FIG. 9, transmitting system 900
includes terminals 902 and 912. To terminals 902 and 912,
cables (not shown) for receiving cable broadcasting are
connected. Transmitting system 900 receives an input of a
signal by cable broadcasting through terminals 902 and 912.

[0077] Television sets 908-910 connected to transmitting
system 900 each have a function of displaying cable broad-
casting. For example, television sets 908-910 includes a
tuner (not shown) for tuning a channel selected by a user out
of broadcasting signals transmitted by cable broadcasting. It
should be noted that a manner of television sets 908-910 is
not specifically limited.
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[0078] Transmitting system 900 mixes a broadcasting
signal input through terminal 902 and a GPS signal at GPS
compatible mixer 200 and outputs the mixed signal. The
output signal is transmitted through cable 150 and cable 156
to GPSBP filter 300, as described in the first embodiment.
The signal issued from GPSBP filter 300 is sent to GPS
issuing unit 118. When GPS issuing unit 118 transmits the
signal, it is received by, for example a GPS receiving unit.

[0079] With the configuration shown in FIG. 9, a GPS
signal is transmitted in transmitting system 900 by cables for
transmitting a broadcasting signal. Therefore, even at a
location where a GPS signal cannot be received directly
(e.g., at an indoor or underground location), a GPS signal
can be supplied if cable broadcasting can be received at that
location. Accordingly, even at such a location, positional
information can be obtained by an apparatus capable of
receiving a GPS signal (e.g., a mobile phone, surveying
instrument or the like). Alternatively, a test for checking the
operation of GPS function can easily be performed.

[0080] It should be noted that while the number of termi-
nals provided to transmitting system 900 for receiving an
input of a television broadcasting signal is “two” in FIG. 9,
the number is not limited thereto. For example, one terminal,
or three or more terminals may be provided.

[0081] Referring to FIG. 10, a procedure for installing the
transmitting system according to the present embodiment is
described. In the following description, an identical step
reference character is allotted to the process identical to that
in the first embodiment. Their names and functions are also
the same. Therefore, detailed description thereof is not
repeated.

[0082] At step S1002, an inputting unit for satellite broad-
casting signal of GPS compatible mixer 200 and terminal
902 are connected. To terminal 902, a cable for receiving
cable broadcasting is connected.

[0083] Thus, according to the present embodiment, even at
a location where a broadcasting reception antenna is hardly
installed, signal transmitting system 900 for transmitting a
GPS signal can be constructed, utilizing an apparatus
capable of receiving cable broadcasting.

[0084] 1t should be noted that, while cables 150, 152, 154,
and 156 have been described as those corresponding to, for
example, coaxial cables, the manner of cables is not limited
thereto. For example, inside signal transmitting system 100
and 900, wireless LAN (Local Area Network) or any other
wireless transmissions can be employed. Thus, since limi-
tations on installation of cables are eliminated, the degree of
freedom in the configuration of signal transmitting system
100 and 900 can be improved.

[0085] Further, while use of broadcasting reception
antenna and reception of a signal by cable broadcasting have
been described separately as means for receiving a broad-
casting signal, a combination thereof can be employed.

[0086] Although the present invention has been described
and illustrated in detail, it is clearly understood that the same
is by way of illustration and example only and is not to be
taken by way of limitation, the spirit and scope of the present
invention being limited only by the terms of the appended
claims.
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What is claimed is:
1. A system for transmitting a signal for positioning,
comprising:

a receiving unit receiving a positioning signal for posi-
tioning;

an inputting unit accepting an input of a broadcasting
signal;

a mixing unit combining said positioning signal and said
broadcasting signal and outputting the combined trans-
mission signal;

a separating unit separating the signal output from said
mixing unit into said positioning signal and said broad-
casting signal and outputting each signal;

a line arranged between said mixing unit and said sepa-
rating unit for transmitting the signal output from said
mixing unit to said separating unit;

an issuing unit issuing the separated positioning signal;
and

a line arranged between said separating unit and said
issuing unit for transmitting said separated positioning
signal from said separating unit to said issuing unit.

2. The system for transmitting a signal for positioning
according to claim 1, wherein said inputting unit includes a
signal inputting unit connected to a cable transmitting said
broadcasting signal for receiving an input of said broadcast-
ing signal from said cable.

3. The system for transmitting a signal for positioning
according to claim 1, wherein said inputting unit includes a
broadcasting reception antenna receiving said broadcasting
signal.

4. The system for transmitting a signal for positioning
according to claim 3, wherein said broadcasting signal
includes a satellite broadcasting signal, and wherein

said broadcasting reception antenna includes a satellite
broadcasting reception antenna receiving said satellite
broadcasting signal.
5. The system for transmitting a signal for positioning
according to claim 1, wherein said mixing unit includes:

a low-pass filter passing a frequency signal of at most a
predetermined frequency,

a band-pass filter passing a frequency signal included in
a predetermined frequency band, and

a generating unit combining the signal output from said
low-pass filter and the signal output from said band-
pass filter and generating said transmission signal.

6. The system for transmitting a signal for positioning

according to claim 5, wherein said mixing unit further
includes:

a first impedance matching unit electrically connected to
an input side of said low-pass filter,

a first bias T electrically connected to an input side of said
first impedance matching unit,

a second bias T electrically connected to an input side of
said band-pass filter,

a second impedance matching unit electrically connected
to an output side of said generating unit, and
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a third bias T electrically connected to an output side of

said second impedance matching unit.

7. The system for transmitting a signal for positioning
according to claim 1, wherein said issuing unit further
includes a filter passing a frequency signal included in said
frequency band.

8. A method for producing a transmitting system for
transmitting a signal for positioning, said transmitting sys-
tem including a mixing unit combining a positioning signal
for positioning received by an antenna and a broadcasting
signal input and outputting the combined transmission sig-
nal to a line, a separating unit separating said transmission
signal into said positioning signal and said broadcasting
signal and outputting each signal, and an issuing unit issuing
the separated positioning signal, said method for producing
a transmitting system transmitting system comprising:

a broadcasting line connecting step of connecting a broad-
casting signal inputting unit accepting an input of said
broadcasting signal in said mixing unit and an output
side for said broadcasting signal of said communication
line;

a shared line connecting step of connecting an output side
of said mixing unit to said line;

a line connecting step of connecting a positional signal
inputting unit accepting an input of said positional
signal in said mixing unit and an output side of said
antenna; and

an issuing unit connecting step of connecting an input side
of said issuing unit to an output side of said separating
unit.

9. The method for producing a transmitting system for
transmitting a signal for positioning according to claim &,
wherein said broadcasting line connecting step includes a
step of connecting an output side for said broadcasting
signal of a cable transmitting said broadcasting signal and
said broadcasting signal inputting unit.

10. The method for producing a transmitting system for
transmitting a signal for positioning according to claim &,
wherein said broadcasting line connecting step includes a
step of connecting an output side of a reception antenna
receiving said broadcasting signal and said broadcasting
signal inputting unit.

11. The method for producing a transmitting system for
transmitting a signal for positioning according to claim 10,

wherein said broadcasting signal includes a satellite
broadcasting signal, wherein

said broadcasting reception antenna includes a satellite
broadcasting reception antenna receiving said satellite
broadcasting signal, and wherein

said broadcasting line connecting step includes a step of
connecting said broadcasting signal inputting unit and
an output side of said satellite broadcasting reception
antenna.
12. The method for producing a transmitting system for
transmitting a signal for positioning according to claim &,
wherein said mixing unit includes:
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a low-pass filter passing a frequency signal of at most a
predetermined frequency,

a band-pass filter passing a frequency signal included in
a predetermined frequency band, and

a generating unit combining the signal output from said
low-pass filter and the signal output from said band-
pass filter and generating said transmission signal,
wherein

said line connecting step includes a band-pass filter con-
necting step of electrically connecting an output side of
said antenna and an input side of said band-pass filter,
wherein

said broadcasting line connecting step includes a low-pass
filter connecting step of electrically connecting an
output side of said broadcasting reception antenna and
an input side of said low-pass filter, and wherein

said shared line connecting step includes a step of con-
necting an output side of said generating unit to said
line.
13. The method for producing a transmitting system for
transmitting a signal for positioning according to claim 12,
wherein said mixing unit further includes:

a first impedance matching unit electrically connected to
an input side of said low-pass filter,

a first bias T electrically connected to an input side of said
first impedance matching unit,

a second bias T electrically connected to an input side of
said band-pass filter,

a second impedance matching unit electrically connected
to an output side of said generating unit, and

a third bias T electrically connected to an output side of
said second impedance matching unit, wherein

said low-pass filter connecting step includes a step of
electrically connecting an output side of said broad-
casting reception antenna and an input side of said first
bias T, wherein

said band-pass filter connecting step includes a step of
electrically connecting an output side of said antenna
and an input side of said second bias T, and wherein

said shared line connecting step includes a step of con-

necting an output side of said third bias T to said line.

14. The method for producing a transmitting system for

transmitting a signal for positioning according to claim &,
wherein

said issuing unit further includes a filter passing a fre-
quency signal included in said frequency band, and
wherein

said issuing unit connecting step includes a step of
connecting an input side of said filter to an output side
of said separating unit.
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