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DESCRIPTION
DIGITAL BROADCASTING DEMODULATION APPARATUS

Technical Field
The present invention relates to a digital broadcasting
demodulation apparatus which demodulates digital data of digital

broadcasting which are received by an antenna.

Background Art

In recent television broadcasting, services using satellités
or CATV (Cable Television) have been performed with progress of
digitél compression technology, digital modulation/demodulation
technology and the like. Video is coded according to MPEG 2 (Motion
Picture Expérté Group 2). As a digital modulation scheme, QPSK
(Quadrature Phase Shift Keying) scheme is adopted in satellite
broadcasting and QAM (Quadrature Amplitude Modulation) scheme is
adopted in CATV.. In the US, the ground wave digital broadcasting
(DTV) was started in autumn in 1998, and video compression using
MPEG 2 is executed and services are performed in digital mo'dulat'ion
8VSB (Vestigial Side Bands) scheme.

At present, in ordinary househélds in the Us;'loopftype or
dipole-type simple indoor antennas are general;y'used in recei#ing
the NTSC (National Television SystentCoﬁmittee) analog ground wave

broadcasting, and relatively good video can be viewed on television.
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It is expected that élso the digital ground.wa&e broadcasting will
be naturally received with the simple indoor aﬁtennas in many
households. Hereinafter, an example of the digital ground wave
broadcasting receiving apparatus is described with reference to
drawings.

Figure 6 is a block diagram illustrating a structure of a
conventional digital broadcasting demodulation apparatus.

The conventional ground digital broadcasting demodulation
apparatus 1000 comprises a tune£ 302 for selecting a signal of a
channel from a RF signal which is received by a loop-type or
dipole-type indoor antenna'l, a SAW (Surface.Acouétic Wave) filéer
303 for subjecting the selected modulated signal to the band
limitation, an AMP 304 for amplifying the signal, an orthogonal
detector 305 for executing orthogonal detection to the amplified
signal using amixer, a first low-pass filter (hereinafter, referred
to as LPF) 306, an A/D converter 307 for converting an analog signal
into a digital signal, a synchronization establishment un%t 308
for reproducing a clock and detecting a Sync signal of packet data,
a waveform equalizer 309, a forward error corrector 311, a data
outputterminalBll,enlAGC(AutomaticGainControl)signaldeteétor
312, asecond LPF 313, and a Voltage Control Oscillator (hereinafter,
referred to as VCO) 321.

The operation of the so-constructed conventional digital
broadcasting demodulation apparatus i§ described.

The broadcasting station compresses coded digital video data
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and audio data, multi.'plexes the compressed data with various types
of information,'converts the data into data in. a packet format
(hereinafter, referred to as packet data), subjects the packet data
to RF modulation, and transmits the data to viewers.

The viewer manually changes the direction of the simple indoor
antenna 1 so as to obtain a received power having a good C/N (Carrier
to Noise Ratio). The antenna 1 receives the RF demodulated signals
and transmits the signals to the tuner 302 of the digital
broadcasting modulation appératus.

The tuner 302 selects a signal of a channel which is selected
by the viewer from the RF modulated signais, subjects the select'ed
signal to gain control, and outputs an intermediate frequency (IF)
signal.

The SAW filter 303 imposes band limitation on the IF signal
which is output by the tuner 302 so as to obtain a predetermined
frequency characteristics, and outputs the signal to the AMP 304.

The AMP 304 receives a control signal from the AGC sj:gnal
detector 312 (which is described later), amplifies the signal which
is transmitted by the SAW filter 303, and outputs the amplified
signal to the orthogonal detector 305.

The orthogonal detector 305 subjects the signal which is output
by the AMP 304 to orthogonal detection, and obtains a baseband
signal.

The first LPF 306 removes excess higher harmonic components

of the baseband signal. The baseband signal whose higher harmonic
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components are remoVéd is transmitted to the A)D converter 307 and
the AGC signal detector 312.

The AGC signal detector 312 detects an envelope of the baseband
signal.

The envelope which is detected by the AGC signal detector 312
is transmitted to the AMP 304 via the second LPF 313 as the AGC
signal and the amplitude of the received modulated signal is
controlled by the AMP 304. 1In addition, the AGC signal is supplied
by the AMP 304 to the tuner 302 fo'control the operation of the
tuner 302. That is, the AGC signal executes feedback control for
both of the tuner 302 and the AMP 304.

On the other hand, the baseband signal which is input to the
A/D converter 307 is converted in a digital signal and supplied
to the synchronization establishment unit 308.

The synchronizZation establishment unit 308 extracts a clock
reproduction control signal from the baseband signal and outputs
the clock reproduction control signal to the VCO 321 while detecting
a Sync signal of the packet data and outputﬁing the packet data
to the waveform equalizér 309.

Thewavefonnequalizer309controlsfrequencycharacteristics
of the data, removes distortion of the data occﬁrring due to
interférence such as ghost or multi-path, and outputs the data to
the Forward Error Corrector (FEC) 310.

The Forward Error Corrector 310 corrects errors in the packet

data which are output from the waveform equalizer 309, and outputs
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the corrected data ég the output terminal Bli as MPEG transport
data. The transport data which are output from the output terminal
311 are subjected to decoding processing by a decoder (not shown),
and video data are displayed on a predetermined monitor (not shown)
and audio data are output from a predetermined audio output unit
(nof shown) .

The VCO 321 feeds back an oscillated frequency signal in
accordance with the clock reproduction signal to the A/D converter
307. Here, the signal which ié fed back to the A/D converter 307
is generated by a PLL.

However, changes in the image quality of video of the digifél
ground wave broadcasﬁing are steeper near thresholds of C/N which
indicates whether the video display is sufficiently possible or
not, as compared Qith changes in the image quality of video of the
analog ground ‘wave broadcasting such as NTSC. That is, in the
digital broadcasting, when the C/N is within the thresholds, video
having certain image quality can be displayed under all cond%tions
of a received radio wave. However, when the C/N is outside_the
thresholds even slightly, the video is ihtetrupted or frozen.

When the digital ground wave broadcasting is received using
the loop-type or dipole-type simple indoor antenna, the direction
of the antenna is changed manually, thereby finding an optimum value
of the directivity or receiving sensitivity. At this time, it is
required that the received radio wafe is displayed on a monitor

as video with manually moving the antenna and that the image quality
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of video on the moni£or is judged every time when the antenna is
moved. However, it is very complicated to manually decide the
receiving direction or position of the antenna, and it is difficult
to decide the optimum_direction and position of the antenna.
The present invention is made to solve the above-mentioned
problems. It is an object of the present invention to provide a
digital broadcasting demodulation apparatus which can easily decide
the receiving direction and position of the antenna so as to have

the C/N of received video within the thresholds.

Disclésure of the Invention

To solve the above-mentioned problems, according to Claim 1,
a digital broadcasting demodulation apparatus which demodulates
signals of digital broadcasting received by an antenna, comprises:
a Sigﬁal demodulation unit for demodulating a signal of a desired
channel from the digital broadcasting; and an indication unit for
indicating a parameter which is affected by a condition of a'radio
wave received by the antenna among parameters associated with
prdceséing of the signal demodulation unit, to viewers..

According to the digital broadcasﬁing demodulation apparatus
of the present invention (Claim 1), even when video is not displayed

on a monitor during reception of the broadcasting with a simple

indoor antenna or the like, the parameter which is affected by the

condition of the radio wave received by the antenna is indicated

to the viewers by the indication unit. Therefore, the optimum angle
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or position of the arii;enna such that received video has a C/N within
the thresholds can be easily found.

According to Claim 2, in the digital broadcasting demodulation
apparatus of Claim 1, the signal demodulation unit comprises: a
tuner for selecting the signal of the desired channel; an AMP for
amplifying the signal selected by the tuner; an orthogonal detector
for executing orthogonal detection to the signal amplified by the
AMP, to obtain a baseband signél; an A/D converter for converting
the baseband-signal into a digifal signal; a synchronization
establishment unit for detecting a Sync signal from the baseband
signai which has been converted into the digital signal, and
generating a Sync signal detection flag and a digital processing
AGC signal for controlling operations of the AMP and the tuner when
the Sync signal is detected; a waveform equalizer for removing a
distortion of the signal which is synchronized by the
synchronization establishment unit; a forward error corrector for
correcting errors in data which is output by the waveform equalizer;
an AGC signal detector for detecting an analog processing AGC sj_.g;nal
for controlling the operations of the AMP and the tuner from the
baseband signal before being converted into the digital signal;
and a switch outputting the analog processing AGC signal as an
AGC signal until the Sync signal detection flag is detected, and
outputting the digital processing AGC signal as the AGC signal when
the Sync signal detection flag is detect"ed, and the parameter which

is affected by the condition of the radio wave received by the
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antenna includes atfieast one of the Sync siénal detection flag,
the AGC signal, a number of errors which have not been corrected
by the forward error corrector, and the error which is detected
by the waveform equalizer.

According to the digital broadcasting demodulation apparatus
of the present invention (Claim 2), in the digital broadcasting
demodulation apparatus of Claim 1, even when video is not displayed
on the monitor during reception of the broadcasting with the simple
ihdoor antenna or the like, the pérameter which is affected by the
condition of the radio wave received by the antenna is indicated
to the viewer by the indication unit. Therefore, the optimum ancjle
or position of the antenna such that received video has a C/N within
the thresholds can be easily found.

According to Claim 3, in the digital broadcasting demodulation
apparatus of Claim 1 or 2, the indication unit is a monitor for
indicating a video signal of the digital broadcasting.

According to the digital broadcasting.demodulation apparatus
of the present invention (Claim 3), even when the video is_not
displayed on the monitor during the reception-of the broadcasting
with the simple indoor antenna or the like, the parameter which
is affected by the condition of the radio wave received by the
antenna is indicated by the monitor to the viewers. Therefore, the
optimum angle or position of the antenna such that the received
video has a.C/N within the thresholds can be.easily found.

According to Claim 4, in the digital broadcasting demodulation
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apparatus of any of élaims 1 to 3, a judgement unit for comparing
the parameter which is affected by the condition of radio wave
received by the antenna with a previously set reference, and ﬁudging
the condition of the radio wave received by the antenna is further
included, and the indication unit indicates the condition of the
received radio wave which is judged by the judgement unit.
According to the digital broadcasting demodulation apparatus
of the present invention (Claim 4), even when the video is not
displayed on the monitor during tﬁe reception of the broadcasting
wiﬁh the simple indoor antenna or the like, the received radio wave
condition which is judged by the judgément unit is displayed to
the viewers by the indication unit. Therefore, the optimum angle
or position of the antenna such that the received video has a C/N

within the thresholds can be easily found.

Brief Description of the Drawings

Figure 1 is a block diagram illustrating a structure pf a
digital broadcasting demodulation apparatus according to a first
embodiment of the present invention.

Figure 2 is a block diagram illustrating a structure of an
orthogonal detector.

Figure 3 is a block diagram illustrating a structure of a
digital bfoadcasting demodulation apparatus according to a second
embodiment of the present invention._ |

Figure 4 is a block diagram illustrating a structure of a
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waveform equalizer.f

Figure 5 is a block diagram illustrating a structure of a
digital broadcasting demodulation apparatus according to a third
embodiment of the present invention.

Figure 6 is'a block diagram illustrating a structure of a

conventional ground digital broadcasting demodulation apparatus.

Best Mode for Carrying out the Invention

Hereinafter, digital broadéasting demodulation apparatuses
according to embodiments of the present invention will be described
with reference to the attached drawings, taking VSB ground.digifél
broadcasting as an example.
Embodiment 1.

A digital broadcasting demodulation apparatus according to
a first embodinient of the present invention comprises a signal
demodulation unit for demodulating a signal of a desired channel
from digital broadcasting which is received by an antenna and
outputting the signal to a decoder, and an indication unit, i.e.,
an indicator for indicating parameters which are affected by the
received radio wave condition of the anfenna among parameters
associated with the processing of the signal demodulation unit,
to a viewer. |

As the parameters which are affected by the received radio
wave condition of the antenna, a Synchronization detection flag

which is detected by a signal demodulation unit {described later),
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an AGC signal and tﬁé éounted number of packet error flags are
employed.

Figure 1 is a block diagram illustrating a structure of a
digital broadcasting demodulation apparatus 50 according to the
first embodiment. Here, in order to simplify the description, the
description is given taking the digital ground wave broadcasting
VSB modulation scheme as an example.

The digital broadcasting demodulation apparatus 50 comprises
a signal demodulation unit 51 for demodulating RF modulated signals
of digital broadcasting which are received by a simple indoor
antenna (for example, loop-type or dipole—typé antenna) 1, an MPU
(Micro Processing Unit) 16 and an indicator- 17.

The signal demodulation unit 51 comprises a tuner 2 for
selecting a signal of a channel from the RF modulated signals which
are received by the antenna 1, a SAW filter 3 for subjecting the
selected modulated signal to band limitation, an AMP 4 for
amplifying the signal, an orthogonal detector 5 for executing
orthogonal detection using a mixer, a first LPF-6, an A/D con_v‘er'ter
7 for converting an analog signal to a digitél signal, a
synchronization establishment unit 8, a waveform equalizer 9, a
Forward Error Corrector 10, an output terminal 11 for outputting
data to a decoder (not shown), an AGC signal detector 12, a switch
13, a second LPF 14, a packet error counter ;5 for counting the
number of errors in each packet, and a VCO 21.

The operation of the so-constructed digital broadcasting
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demodulation apparaéus 50 is described.

The tuner 2 selects a signal of a specific channel which is
selected by the viewer from signals of plural channels included
in the RF modulated signals, adjusts gain of the selected signal
in accordance with an AGC signal (described later), énd outputs
an intermediate frequency (IE) signal.

The SAW filter 3 imposes the band limitation to predetermined
frequency characteristics of the IFlsignal which is output by the
tuner 2 and outputs the signal fo the AMP 4.

The AMP 4 amplifies the signal in accordance with the AGC
signal and outputs the signal to the brthogonal detector 5.

The orthogonal detector 5 executes the ortﬁogonal detection
to the signal which is output by the AMP 4 and obtains a baseband
signal. The structure of the orthogonal detector 5 is described
later. .

The first LPF 6 removes excess higher harmonic components of
the baseband signal.

The baseband sigqal whose higher harmonic components are
removed is transmitted to the A/D converter 7 and the AGC signal
detector 12.

The baseband signal which is input to the A/D converter 7 is
converted into a digital signal and supplied to the synchronization
establishment unit 8.

The ;ynchronization establishment unit 8 extracts a clock

reproduction control signal from the baseband signal and outputs
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the clock reproducti’o’;n control signal to the VCO 21 while outputting
a synchronization detection flag.to the switch 13 and the MPU 16
when detecting a Sync signal of packet data, outputs a digital
processing AGC signal which is constituted by a known level of the
Sync signal to the switch 13, and outputs data in which the Sync
signal is detected to the waveform equalizer 9.

The waveform equalizer 9 controls the frequency
characteristics of the data, removes the distortion of the data
due to the interference such as éhdst or multi-path, and outputs
the data to the Forward Error Corrector (FEC) 10.

| The Forward Error Corrector 10 corrects errors in the pacEet
data which are output from the waveform equalizer 9, outputs a packet
error flag to a packet error counter 15 for a packet which cannot
have been corrected, and outputs data whose errors have been
corrected to the output terminal 11 as MPEG transport data. The
data which are output by the Forward Error Corrector 10 are decoded
by a MPEG decoder (not shown) andloutput to a reproduction means
for reproducing the digital broadcasting, for example, a mopitor
(not shown) for reproducing video data or a speaker for reproducing
audio signals. |

The AGC signal detector 12 detects an envelope of the analog
baseband signal, and outputs the detected signal to the switch 13
as an analog processing AGC signal.

The switch 13 outputs the analog p;:ocessing AGC signal or the

digital processing AGC signal as the AGC signal in accordance with



10

15

20

25

-14-

the Sync signal det;ction flag.

The signal output by the switch 13 is transmitted to the AMP
4 and the MPU 16 via the second LPF 14.

The AGC signal controls the amplitude of the received
modulated signal in the AMP 4. in éddition, the AGC signal is
supplied to the tuner.Z from the AMP 4, and controls the operation
of the tuner 2.

That is, the AGC signal executes the feedback operation for
both of the tuner 2 and the.AMP.4{

The packet error counter 15 counts the number of packet error
flags, and outputs the counted number to the MPU 16.

The VCO 21 feeds back an oscillated frequency signal on the
basis of a clock reproduction signal to the A/D converter 7. Here,
the signal which is fed back to the A/D converter 7 is generated
by a PLL.

The MPU 16 controls the whole operation of the signal
demodulation unit 51. The MPU 16 receives the Sync signal detection
flag from the synchronization establishment unit 8§, receives the
AGC signal from the second LPF 14, and receives the number of packet
error flags from the packet error counter 15. Here, the number of
packet error flags indicates the number of packet data which cannot
have been corrected by the Forward Error Corrector 10.. The Sync
signal detection flag indicates whether the Sync signal of the
packet data has been detected or not. rJ..‘h“e'refore, both of the signals

are the parameters for estimating the condition of the radio wave
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received by the anteﬁha i. In addition, the AGC signal is a signal
for controlling the amplitude level of the received radio wave and
thus this signal is a parameter indicating the power of the radio
wave received.by.the antenna 1. Therefore, when the parameters of
the counted number of packet érror flags, the Syric signal detection
flag and the AGC signal are displayed on the indicator 17, the viewer
can easily recognize the condition of the radio wave received by
the antenna 1.

In addition, when referencés'for parameters indicating the
processing condition in the signal demodulation unit 51 are
previously set, the MPU 16 can operate aé a judgement unit for
comparing the actual values of the parameters with the references
and judging the received radio wave condition of the signal received
by the antenna 1, for example the level of the C/N of the radio
wave. At this time, the indicator 17 indicates the received radio
wave condition which is judged by the MPU 16.

Figure 2 is a block diagraﬁ illustrating a structure of the
orthogonal detector 5.

' The orthogonal detector 5 comprises a first mixer 100 for
multiplying the IF modulated signal which is output by the AMP 4
and an IF signal which is output by a local signal oscillator (Lo)

103 (described later) togefher, a second mixer 101 for'mulpiplying

the IF modulated signal which is output by the AMP 4 and an output

signal of a 90-degree phase shifter 104 (described later) together,

a LPF 102 for removing high-band components of the output of the
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second mixer 101, anﬁLo 103 which oscillates a local signal from
the output of the LPF 102, the 90-degree phase shifter 104 for
shifting the phase of the output of the Lo 103 by 90 degrees, an
input terminal 105 for receiving the signal from the AMP 4, and
an output terminal 106 for outputting a signal which is multiplied
by the first mixer 100 as a baseband signal.

The second mixer 101 multiplies the IF modulated signal from
the AMP 4 and the local signal whose phase is shifted by 90 degrees
together, and outputs error compoﬁents of the obtained signal from
a carrier (pilot signal in the case of the VSB digital ground wave
broadcasting) frequency. The error components which are output by
the second mixer 101 are subjected to the frequency limitation by
the LPF 102 and output by the Lo 103 as the local signal to the
first mixer 100 and the 90-degree phase shifter 104.

The operation of oscillating the local signal by the Lo 103
is under feedback control by the second mixer 101, the LPF 102 and
the 90-degree phase shifter 104. Therefore, the Lo 103 can generate
the local signal which is in phase Qith the carrier of thé IF
modulated signal. Accordingly, the orthogonal detection can be
executed correctly. |

As described above, according to the first embodiment, the
angle or position of the simple indoor anténna can be changed with
referring to the received radio wave condition of the antenna, which
is displayed on the indicator 17. Thereby, the reception power

having a good C/N can be easily obtained. Further, the reception
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condition of the anténné can be judged objectively using the Sync
signal detection flag, the counted number of packet errors and the
AGC signal, not judging the condition from the video which is
displayed on the monitor as in the prior art.

Embodiment 2.

A digital broadcasting demodulation apparatus according to
a second embodiment of the present invention can judge the received
radio wave condition of the signal which is received by the antenna,
on the basis of the Sync signal détéction flag, the AGC signal and
an error which is detected by the waveform equalizer.

Figure 3 is a block diagram illustrating a structure of a
digital broadcasting demodulation apparatus 60 according to the
second eﬁbodiment. The same reference numerals as those in the
digital broadcasting demodulation apparatus 50 of the first
embodiment denote the same or corresponding parts. The
descriptions of these parts are not given here.

The digital broadcasting demodulation apparatus 60 comprises
a signal demodulation unit 61 for demodulating RF modulated si:gnals
of digital broadcasting which are received by a simple indoor
antenna (for example, loop-type or dipole-type antenna) 1, a MPU
(Micro Processing Unit) 16, and an indicator 17.

The signal demodulation unit 61 comprises a tuner 2 for

selecting a signal of a channel from the RF modulated signals which

are received by the simple indoor antenna 1, a SAW filter 3 for

subjecting the selected modulated signal to the band limitation,
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an AMP 4 for amplifiér fhe signal, an orthogonal detector 5 using
a mixer, a first LPF 6, an A/D converter 7 for converting an analog
signal into a digital signal, a synchronization establishment unit
8, a waveform equalizer 62, a Forward Error Corrector 63 for
correcfing errors in packet data which are output from the waveform
equalizer 62, a data output terminal 11 for outputting data which
are output from the Forward Error Corrector 63 as MPEG transport
data, an AGC signal detector 12, a second LPF 14, a switch 13, and
a vco 21. '

Figure 4 is a block diagram illustrating a structure of the
waveform equalizer 62.

The waveform equalizer 62 comprises a forward transversal
filter (hereinafter, referred to as forward filter) 200, an adder
201, a slicer 202 for judging a value of data, a feedback transversal
filter (hereinafter, referred to as feedback filter) 203, a filter
coefficient operation unit 205 for calculating coefficients of each
of the filters from an errof'which is detecfed.by'an error detector
204 (described later), and the error detector 204 for detééting
a waveform equalization error «-.

The description is given of the so-constructed waveform
equalizer 62.

The data which aré-output by the synchronization
establishment unit 8 are input to the forwarq filter 200 to be
subjected to frequency control, and then output to the adder 201.

The adder 201 subtracts the output data of the feedback filter
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203 from the outputjaaﬁa of the forward filter 200, then outputs
the obtained result to the slicer 202, and further outputs the result
to the Forward Error Corrector 10 as the output data of the waveform
equalizer 62.

The slicer 202 compares the data value of the input data with
an arbitrary reference value to obtain a signal of a predetermined
level, and outputs the signal.to the feedback filter 203.

The feedback filter 203 executes the frequency control for
the input signal, and outputs tﬁe'signal to the adder 201.

Therefore, the signal output from the adder 201 makes a round
of the slicer 202 and the feedback filter 203, and the frequeﬁcy
control for the cuﬁput signal of the forward filter 200 is executed
in the adder 201.

On the other hand, the error detector 204 correlates the
output data of the adder 201 and the input data of the waveform
equalizer 62 to each ofher, and detects the waveform equalization
error ¢ . The detected error ¢ is output to the filter coefficient
operation unit 205 and the MPU 16.

The filter coefficient operation unit 205 calculates the
coefficients of the forward filter 200 and the feedbaék filter 203
from the error &, and updates the coefficients of the filters.

The MPU 16 receives the Sync signal detection flag from the
synchronization establishment unit 8, receives the AGC signal from
the second LPF 14, and receives the waveform equalization error

¢ from the waveform equalizer 62. Here, the Sync signal detection
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flag indicates whethér fhe Sync signal of the packet data has been
detected or not. Accordingly, this flag is used as an index for
showing the condition of the radio wave which is received by the
antenna. The AGC signal is a signal for controlling the amplitude
level of the received radio wave. Accordingly, the AGC signal is

used as an index for showing the power of the received radio wave.

-In addition, when the received radio wave is affected by ghost,

multi-path or the like, the waveform equalization error & grows
larger. On the other hand, wheﬁ the received radio wave is not
affected by the interference or the like and the reception condition
is good, the error ¢ grows smaller. Therefore, the condition of
the radio wave received by the antenna can be recognized from the
Sync signal detectiqn flag, the AGC signal and the waveform
equalization error & . Accordingly, when the above parameters are
displayed on the indicatér 17, the viewer can be easily informed
of the received wave condition of the antenna 1.

Here, similarly to the first embodiment, it is also possible
that the MPU 16 compares the values of the actually detecéed
parameters 'with the previously set references to judge the received
radio wave condition of the antenna 1, and the indicator 17 indicates
the judgement result.

As described above, according.to the second embodiment, the
viewer can change the angle or position of the simple indoor antenna
with referring to the received radio wave condition of the antenna,

which is displayed on the indicator 17. Therefore, the reception
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power having a good é/N.can be easily obtained. In addition, the
reception condition of the antenna can be objectively judgednusing
the Sync signal detection flag, the AGC signal and the waveform
equalization error ¢, not using the video which is displayed on
the monitor as in the prior art.

Embodiment 3. | |

While in the digital broadcasting demodulation apparatus
according to the first and second embodiments the condition of the
received radio wave of the antenha'is displayed on the indicator
17, a digital broadcasting demodulation apparatus according to a
third embodiment is further'provided.with.an.OSD signal generation
circuit to display the received radio wave condition of the antenna
on a monitor which is a means for displaying video data of the digital
broadcasting.

Figure 5°'is a block diagram illustrating a structure of a
digital broadcasting demodulation apparaﬁus 70 according to the
third embodiment. The same reference numerals as those of the
digital broadcasting demodulation apparatus 50 according éo the
first embodiment and the digital broadcasting demodulation
apparatus 60 according to the second embodiment denote the same
or corresponding parts, and the descriptions thereof are not given
here. In the'diéital'broadcasting demodulation apparatus 70 as
shown in figure 5, the Sync signal detection flag, the AGC signal

and the waveform equalization error & are used as the parameters

for judging the received radio wave condition of the antenna as
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in the second embodirt';ent.. However, as in the first embodiment, the
Sync signal detection flag, the counted number of packet errors
and the AGC signal can be used.

Hereinafter, the operation of the digital broadcasting
demodulation apparatus is described with reference to the dréwings .

According to the digital broadcasting demodulation apparatus
70 as shown in figure 5, a digital broadcasting monitor 20 has the
function of the indicator 17 of the digital broadcasting
demodﬁlation apparatus 60 aécoraing to the second embodiment as
shown in figure 3, and the digital broadcasting demodulation
apparatus further comprises an OSD (On Screen Display) signai
generation circuit 18.

The MPU 16 outputs the packet Sync signal detection flag, the
AGC signal and the waveform equalization error ¢ to the 0OSD signal
generation circuit 18 as in the second embodiment. Or the MPU 16
judges the condition of the radio wave received by the antenna 1
on the basis of the packet Sync signal detectioﬁ flag, the AGC signal
and the waveform equalization error &, and outputs the judggment
result to the 0SD signal generation circuit 18.

The OSD signal generation circuit 18 generates an image for
informing the viewer of the condition of the received radio wave.
At this time, the OSD signal generation circuit 18 composes the
Sync signal of video data which are detected by the synchronization
establishment unit 8 with an image to be displayed on the monitor

20, and outputs a composed image to the monitor 20. For example,
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the OSD signal genegation circuit 18 can geﬁerate an image for
displaying the values of the parameters which are received by the
MPU 16. In addition, it is also possible that the MPU 16 compares
the parameters with previously set references to calculate a level
value of the C/N, and the OSD signal generation circuit 18 generates
an image for showing the level value of the C/N. Here, whether the
received radio wave condition is to be displayed on the monitor
20 or not can be selected by the viewer.

As described above, the con.dition of_ the received radio wave
is displayed on the monitor 20 in parallel with video data, without
using a decoded signal of the video data, whereby the viewer can
be easily informed of the received radio wave condition of the
antenna. Further, even when the received radio wave condition of
the antenna is too bad to decode data of the digital broadcasting,
the received radio wave condition can be displayed on the monitor
20. Therefore, the viewer can easily find a point where the received
radio wave condition is the best, with changing the angle or position
of the antenna 1, on the basis of the received radio wave cond;tion ,
which is displayed on the monitor 20. |

In the first to third embodiments, the combination of the Sync
signal detection flag, the countéd number of the packet errors and
the AGC signal, or the packet Sync signai detection flag, the AGC
signal and the waveform equalization error ¢ is used as the
reference for the MPU 16 to judge the condition of the radio wave

received by the antenna 1. However, at least one of the Sync signal
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detection flag, the";:ou'nted numbér of the packet errors,. the AGC
signal and the waveform equalization error ¢ can be selected as
the judgement reference. 1In addition, signals other than the above
signals, which are detected in the si.gnal demodulation unit 51 or
6l aﬁd affected by the reception condition of the antenna 1, can
be used as the judgement references.

Further, in the first to third embodiments, the descriptions
are given taking the digital ground wave broadcasting VSB modulation
scheme as the example. Howe’ver,. the scheme of the digital
broadcasting is not restricted to.the digital ground wave

broadcasting VSB modulation scheme.

Indﬁstrial Availability

The digital broadcasting demodulation apparatus according to
the present invention comprises a signal demodulation unit for
demodulating a signal of a desired channel fromdigital broadcasting,
and an indication unit for indicating to viewers parameters which
are affected by the condition of the radio wave received gy the
antenna among parameters associated with processing of the signal
demodulation unit. Thereby, when the ground digital broadcasting
is received using a simple indoor antenna or the like, the optimal
angle or position of the antenﬁa can be easily found obj_ectively
with referring to the received radio wave condition of the antenna
which is displayed on the indication unit, without displaying video

on the monitor. Accordingly, it is useful particularly when the
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optimal value of the directivity or receptiori sensitivity of the
antenna is to be found by manually changing the direction of the

antenna.
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CLAIMS

1. A digital broadcasting demodulation apparatus which
demodulates signals of digital broadcasting received by an antenna,
comprising:

a signal demodulation unit for demodulating a signal of a
desired channel from the digital broadcasting; and

an indication unit for indicating a parameter which is affected
by a condition of a radio wave received by the antenna among
parameters associated with processing of the signal demodulation

unit, to viewers.

2. The digital broadcasting demodulation apparatus of Claim 1
wherein

the signal démodulation unit comprises:

a tuner for selecting the signal of the desired channel;

an AMP for amplifying the signal selected by the tuner:;

an orthogonal detector for executing orthogonal detection to
the signal amplified by the AMP, to obtain a baseband signél;

an A/D converter for converting the baseband signal into a
digital signél;

a synchrénization establishment unit for detecting aISync
signal from the baseband signal which has been converted into the
digital signal, and generating a SynCisignal.detection flag and

a digital processing AGC signal for controlling operations of the
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BAMP and the ﬁuner wﬂen.the Sync signal is detected;

a waveform equalizer for removing a distortion of the signal
which is synchronized by the synchronization establishment unit:;

a forward error corrector for cdrrecting errors in data which
are output by the waveform equalizer;

an AGC signal detector for detectiﬁg an analog processing AGC
signal for controlling the operations of the AMP and the tuner from
the baseband signal before being converted into the digital signal;
and '

a switch outputting the analog processing AGC signal as an
AGC signal until the Sync signal detection flég is detected, and
outputting the digital processing AGC signal as the AGC signal when
the Sync signal detection flag is detected, and

the parameter which is affected by the condition of the radio
wave received by the antenna includes at least one of the Sync signal
detection flag, the AGC signal, a number of errors which have not
been corrected by the forward error corrector, and the error which

is detected by the waveform equalizer.

3. The digital broadcasting demodulation apparatus of Claim 1 or
2 wherein

the indication unit is a monitor for indicating a video signal

of the digital broadcasting.

4. The digital broadcasting demodulation apparatus of any of
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Claims 1 to 3 whereih

a judgement unit for comparing the parameter which is affected
by the condition of radio wave received by the antenna with a
previously set reference, and judging the condition of the radio
wave received by the antenna is further included, and

the indication unit indicates the condition of the received

radio wave which is judged by the judgement unit.



