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(54) Method of processing analog broadcasting signal and broadcasting signal receiving 
apparatus

(57) A method and apparatus for processing an an-
alog broadcasting signal in an analog broadcasting signal
receiving apparatus. The method of processing the an-
alog broadcasting signal includes determining broad-
casting system modes of all broadcasting channels on
the basis of a vertical synchronization signal of an inter-
mediate frequency (IF) broadcasting signal, and using
the broadcasting system mode information generated
according to the determination result in a video processor
when performing a channel scan, thereby shortening the
time to perform the channel scan.
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Description

[0001] The present invention relates to a method and
apparatus for processing an analog broadcasting signal
in an analog broadcasting signal receiving apparatus.
[0002] Many areas and nations use analog televisions
(TVs) having different standard broadcasting systems.
For example, America, Korea, and Japan use a national
television system commission (NTSC) system, and Eu-
rope uses a sequentiel couleur a memoire (SECAM) sys-
tem and a phase alternation by line (PAL) system. Also,
each of the systems is specifically divided into a BG, DK,
I, L, or MN system according to an intermediate frequency
(IF) transmission standard.
[0003] All the systems, except for the L system, have
a negative video polarity. Accordingly, TVs generally
processing an analog broadcasting signal need to per-
form an additional channel scan to detect L system chan-
nels when performing a channel search.
[0004] FIG. 1 is a block diagram for describing
processing of a broadcasting signal received in a general
broadcasting signal receiving apparatus.
[0005] In a block 100, a received radio frequency (RF)
broadcasting signal is frequency-converted to output an
IF broadcasting signal.
[0006] In a block 110, the IF broadcasting signal is fil-
tered and demodulated to output a baseband broadcast-
ing signal.
[0007] In a block 120, the baseband broadcasting sig-
nal is decoded and output.
[0008] In a block 130, the decoded broadcasting signal
is displayed.
[0009] In general, when TVs search channels, a video
processor performing the block 120 sets a video polarity
as negative, scans all of the channels, and changes the
video polarity to positive, and then repeats the same
channel scan. Accordingly, general analog TVs require
a long channel search time.
[0010] The present invention provides a method and
apparatus for effectively processing an analog broad-
casting signal in an analog broadcasting signal receiving
apparatus.
[0011] According to an aspect of the present invention,
there is provided a method of processing an analog
broadcasting signal, performed by a broadcasting signal
receiving apparatus, the method including; determining
broadcasting system modes of all broadcasting channels
existing in a predetermined frequency band, on the basis
of an intermediate frequency (IF) broadcasting signal that
is frequency-converted from a radio frequency (RF)
broadcasting signal; generating broadcasting system
mode information showing the broadcasting system
modes with respect to the broadcasting channels accord-
ing to a result of the determining; and decoding a base-
band broadcasting signal with reference to the generated
broadcasting system mode information.
[0012] The broadcasting system mode information
may show that a vertical synchronization signal having

a positive polarity is included in the IF broadcasting sig-
nal, a vertical synchronization signal having a negative
polarity is included in the IF broadcasting signal, or a
vertical synchronization signal is not included in the IF
broadcasting signal.
[0013] The determining of the broadcasting system
modes may include determining the broadcasting system
modes with respect to the broadcasting channels accord-
ing to a polarity of the vertical synchronization signal in-
cluded in the IF broadcasting signal. The determining of
the broadcasting system modes may include determining
that when the vertical synchronization signal included in
the IF broadcasting signal is negative, the broadcasting
system mode is an L type.
[0014] The method of processing the analog broad-
casting signal may further include generating a channel
map with respect to the broadcasting channels by using
the broadcasting system mode information and addition-
al information that is obtained as a result of the decoding.
[0015] According to another aspect of the present in-
vention, there is provided a broadcasting signal receiving
apparatus for processing an analog broadcasting signal,
the apparatus including: a determining unit for determin-
ing broadcasting system modes of all broadcasting chan-
nels existing in a predetermined frequency band, on the
basis of an IF broadcasting signal that is frequency-con-
verted from an RF broadcasting signal; a generating unit
for generating broadcasting system mode information
showing the broadcasting system modes with respect to
the broadcasting channels according to a result of the
determining; and a decoding unit for decoding a base-
band broadcasting signal with reference to the generated
broadcasting system mode information.
[0016] The broadcasting system mode information
may show that a vertical synchronization signal having
a positive polarity is included in the IF broadcasting sig-
nal, a vertical synchronization signal having a negative
polarity is included in the IF broadcasting signal, or a
vertical synchronization signal is not included in the IF
broadcasting signal.
[0017] The determining unit may determine the broad-
casting system modes with respect to the broadcasting
channels according to a polarity of the vertical synchro-
nization signal included in the IF broadcasting signal.
[0018] The determining unit may determine that when
the vertical synchronization signal included in the IF
broadcasting signal is negative, the broadcasting system
mode is an L type.
[0019] The apparatus may further include a channel
map generating unit generating a channel map with re-
spect to the broadcasting channels by using the broad-
casting system mode information and additional informa-
tion that is obtained as a result of the decoding. According
to another aspect of the present invention, there is pro-
vided a computer readable recording medium having em-
bodied thereon a computer program for executing the
method of processing the analog broadcasting signal.
[0020] The above and other features and advantages
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of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a block diagram for describing processing
of a broadcasting signal received in a general broad-
casting signal receiving apparatus;
FIG. 2 is a flowchart for describing processing of a
received broadcasting signal, according to an em-
bodiment of the present invention;
FIG. 3 is a flowchart for describing a process of de-
termining broadcasting system modes of all broad-
casting channels, according to an embodiment of
the present invention;
FIG. 4A is a graph illustrating a vertical synchroni-
zation signal pattern of a sequentiel couleur a mem-
oire (SECAM)-L broadcasting signal, according to
an embodiment of the present invention;
FIG. 4B is a graph illustrating a vertical synchroni-
zation signal pattern of a phase alternation by line
(PAL)-BG broadcasting signal, according to an em-
bodiment of the present invention; and
FIG. 5 is a block diagram illustrating a structure of a
broadcasting signal receiving apparatus, according
to an embodiment of the present invention.

[0021] Now, exemplary embodiments according to the
present invention will be described in detail with refer-
ence to the accompanying drawings.
[0022] FIG. 2 is a flowchart for describing processing
of a received broadcasting signal, according to an em-
bodiment of the present invention.
[0023] In operation 210, a broadcasting signal receiv-
ing apparatus receives a radio frequency (RF) broadcast-
ing signal.
[0024] In operation 220, the received RF broadcasting
signal is frequency-converted into an intermediate fre-
quency (IF) broadcasting signal.
[0025] In operation 230, the broadcasting signal re-
ceiving apparatus determines broadcasting system
modes of all broadcasting channels by using the IF broad-
casting signal.
[0026] In operation 240, the broadcasting signal re-
ceiving apparatus generates broadcasting system mode
information that shows each broadcasting system mode
of all the broadcasting channels according to a determi-
nation result of operation 230.
[0027] In operation 250, a video processor for process-
ing a baseband broadcasting signal scans the broadcast-
ing channels with reference to the broadcasting system
mode information and decodes a detected broadcasting
signal.
[0028] In operation 260, a channel map is generated
by using the broadcasting system mode information and
additional information. The additional information de-
notes metadata related to a broadcasting channel, such
as broadcasting program information or broadcasting
station information, and is obtained by decoding a broad-

casting signal. The channel map is information in which
the broadcasting signal receiving apparatus searches for
a channel having a broadcasting signal through a chan-
nel search process and then maps information related to
the channel with a channel number, and is used to rapidly
tune a channel when a user changes channel.
[0029] As such, according to an embodiment of the
present invention, a broadcasting system mode is deter-
mined from the IF broadcasting signal, a channel scan
is performed with respect to the baseband broadcasting
signal according to the determination result, and thus,
the time to perform the channel scan is shortened com-
pared to prior technology.
[0030] FIG. 3 is a flowchart for describing a process of
determining broadcasting system modes of all broad-
casting channels, according to an embodiment of the
present invention.
[0031] In operation 310, a broadcasting signal receiv-
ing apparatus detects a vertical synchronization signal
from an IF broadcasting signal.
[0032] In operation 320, the broadcasting signal re-
ceiving apparatus determines whether the vertical syn-
chronization signal is detected from the IF broadcasting
signal.
[0033] In operation 330, if the vertical synchronization
signal is not detected in operation 320, it is determined
that a broadcasting channel does not exist in the corre-
sponding frequency band.
[0034] In operation 340, if the vertical synchronization
signal is detected in operation 320, it is determined
whether a polarity of the detected vertical synchroniza-
tion signal is negative.
[0035] In operation 350, if a polarity of the detected
vertical synchronization signal is determined to be posi-
tive in operation 340, it is determined that the broadcast-
ing channel of the corresponding frequency band is not
an L broadcasting system mode. In operation 360, if the
polarity of the vertical synchronization signal is deter-
mined to be negative in operation 340, it is determined
that the broadcasting channel of the corresponding fre-
quency band is the L broadcasting system mode.
[0036] In operation 370, it is determined whether scan
of all broadcasting channels existing in a predetermined
frequency band is finished.
[0037] In operation 380, if scanning of all the broad-
casting channels is determined to be not finished in op-
eration 370, the frequency band is shifted to the next
broadcasting channel, and operations 320 through 370
are repeated.
[0038] FIG. 4A is a graph illustrating a vertical synchro-
nization signal pattern of a sequentiel couleur a memoire
(SECAM)-L broadcasting signal, according to an embod-
iment of the present invention. As illustrated in FIG. 4A,
a broadcasting signal using an L broadcasting system
uses a vertical synchronization signal having a negative
polarity.
[0039] FIG. 4B is a graph illustrating a vertical synchro-
nization signal pattern of a phase alternation by line
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(PAL)-BG broadcasting signal, according to an embodi-
ment of the present invention. As illustrated in FIG. 4B,
other broadcasting systems except for the L broadcasting
system use a vertical synchronization signal having a
positive polarity.
[0040] Due to the above difference, in the present in-
vention, since a broadcasting system mode is decided
by determining a polarity of the vertical synchronization
signal from an IF broadcasting signal, a video processor
does not need to perform a channel scan twice in order
to determine the broadcasting system mode.
[0041] FIG. 5 is a block diagram illustrating a structure
of a broadcasting signal receiving apparatus, according
to an embodiment of the present invention.
[0042] As illustrated in FIG. 5, a broadcasting signal
receiving apparatus 500 according to an embodiment of
the present invention includes an RF processor 510, an
IF demodulator 520, and an audio/video (A/V) processor
530.
[0043] The RF processor 510 frequency-converts a re-
ceived RF broadcasting signal to output an IF broadcast-
ing signal.
[0044] The IF demodulator 520 processes the IF
broadcasting signal that is output from the RF processor
510 and outputs a baseband broadcasting signal. As il-
lustrated in FIG. 5, the IF demodulator 520 includes an
auto gain control (AGC) 521, a filter 522, a determining
unit 523, and a generating unit 524.
[0045] The AGC 521 allows the output signal to have
a constant voltage by automatically adjusting a gain ac-
cording to changes of the input IF broadcasting signal.
The filter 522 lowpass filters the signal that is output
through the AGC 521 to output the baseband broadcast-
ing signal.
[0046] The determining unit 523 determines broad-
casting system modes of all broadcasting channels ex-
isting in a predetermined frequency band from the IF
broadcasting signal that is output from the RF processor
510. As described above, when a polarity of the vertical
synchronization signal included in the IF broadcasting
signal is negative, the determining unit 523 determines
that the broadcasting system mode of the corresponding
broadcasting channel is an L type. On the other hand,
when a polarity of the vertical synchronization signal in-
cluded in the IF broadcasting signal is positive, the de-
termining unit 523 determines that the broadcasting sys-
tem mode of the corresponding broadcasting channel is
not an L type.
[0047] When the vertical synchronization signal is not
detected from the IF broadcasting signal, the determining
unit 523 determines that the broadcasting channel does
not exist in the corresponding frequency band.
[0048] The generating unit 524 generates broadcast-
ing system mode information showing broadcasting sys-
tem modes with respect to broadcasting channels ac-
cording to the determination result of the determining unit
523.
[0049] The broadcasting system mode information

may show three states. For example, it may show that a
vertical synchronization signal having a negative polarity
is included in the IF broadcasting signal, a vertical syn-
chronization signal having a positive polarity is included
in the IF broadcasting signal, or a vertical synchronization
signal is included in the IF broadcasting signal.
[0050] The three states may show that the broadcast-
ing system mode of the corresponding broadcasting
channel is an L type or not an L type, or may show that
the broadcasting channel does not exist in the corre-
sponding frequency band.
[0051] In FIG. 5, the IF demodulator 520 includes the
determining unit 523 and the generating unit 524, but
may include different chips according to an implementa-
tion method.
[0052] The A/V processor 530 is a module that proc-
esses baseband audio and video signals. As illustrated
in FIG. 5, the A/V processor 530 includes a decoding unit
531, a controlling unit 532, and a channel map generating
unit 533.
[0053] The decoding unit 531 decodes the baseband
broadcasting signal using the broadcasting system mode
information generated in the generating unit 524. That
is, the decoding unit 531 may know polarities of video
signals of all broadcasting channels with reference to
broadcasting system mode information, without directly
scanning the video signals having positive and negative
polarities.
[0054] The channel map generating unit 533 gener-
ates a channel map by using the additional information
obtained by decoding the broadcasting signal in the de-
coding unit 531 and the broadcasting system mode in-
formation generated in the generating unit 524. As de-
scribed above, the additional information denotes meta-
data related to the broadcasting channel, such as broad-
casting program information or broadcasting station in-
formation. The channel map denotes information in which
the broadcasting signal receiving apparatus 500 search-
es for all the broadcasting channels and then maps in-
formation related to the broadcasting channels with a
channel number, and is used to rapidly tune a channel
when a user changes the channel.
[0055] The controlling unit 532 controls the A/V proc-
essor 530 so that the channel map generating unit 533
functions by using the broadcasting system mode infor-
mation. In FIG. 5, the A/V processor 530 includes the
channel map generating unit 533, but may include a dif-
ferent chip according to an implementation method.
[0056] As such, according to the analog broadcasting
signal receiving apparatus 500, since video polarities of
all broadcasting channels, that is, broadcasting system
modes are determined during an IF demodulation proc-
ess, an A/V processor does not need to determine the
video polarities, thus a channel search process may be
finished by performing just one channel scan.
[0057] The present invention can also be embodied as
computer readable codes on a computer readable re-
cording medium. The computer readable recording me-
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dium is any data storage device that can store data which
can be thereafter read by a computer system. Examples
of the computer readable recording medium include
read-only memory (ROM), random-access memory
(RAM), CD-ROMs, magnetic tapes, floppy disks, optical
data storage devices, and etc. The computer readable
recording medium can also be distributed over network
coupled computer systems so that the computer reada-
ble code is stored and executed in a distributed fashion.
[0058] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by one of or-
dinary skill in the art that various changes in form and
details may be made therein without departing from the
spirit and scope of the present invention as defined by
the following claims. The preferred embodiments should
be considered in a descriptive sense only and not for
purposes of limitation. Therefore, the scope of the inven-
tion is defined not by the detailed description of the in-
vention but by the appended claims, and all differences
within the scope will be construed as being included in
the present invention.

Claims

1. A method of processing an analog broadcasting sig-
nal, performed by a broadcasting signal receiving
apparatus, the method comprising;
determining broadcasting system modes of all
broadcasting channels existing in a predetermined
frequency band, on the basis of an intermediate fre-
quency (IF) broadcasting signal that is frequency-
converted from a radio frequency (RF) broadcasting
signal;
generating broadcasting system mode information
showing the broadcasting system modes with re-
spect to the broadcasting channels according to a
result of the determining; and
decoding a baseband broadcasting signal with ref-
erence to the generated broadcasting system mode
information.

2. The method of claim 1, wherein the broadcasting
system mode information shows that a vertical syn-
chronization signal having a positive polarity is in-
cluded in the IF broadcasting signal, a vertical syn-
chronization signal having a negative polarity is in-
cluded in the IF broadcasting signal, or a vertical
synchronization signal is not included in the IF broad-
casting signal.

3. The method of claim 1, wherein the determining of
the broadcasting system modes comprises deter-
mining the broadcasting system modes with respect
to the broadcasting channels according to a polarity
of the vertical synchronization signal included in the
IF broadcasting signal.

4. The method of claim 3, wherein the determining of
the broadcasting system modes comprises deter-
mining that when the vertical synchronization signal
included in the IF broadcasting signal is negative,
the broadcasting system mode is an L type.

5. The method of claim 1, further comprising generating
a channel map with respect to the broadcasting
channels by using the broadcasting system mode
information and additional information that is ob-
tained as a result of the decoding.

6. A broadcasting signal receiving apparatus for
processing an analog broadcasting signal, the ap-
paratus comprising:

a determining unit for determining broadcasting
system modes of all broadcasting channels ex-
isting in a predetermined frequency band, on the
basis of an IF broadcasting signal that is fre-
quency-converted from an RF broadcasting sig-
nal;
a generating unit for generating broadcasting
system mode information showing the broad-
casting system modes with respect to the broad-
casting channels according to a result of the de-
termining; and
a decoding unit for decoding a baseband broad-
casting signal with reference to the generated
broadcasting system mode information.

7. The apparatus of claim 6, wherein the broadcasting
system mode information shows that a vertical syn-
chronization signal having a positive polarity is in-
cluded in the IF broadcasting signal, a vertical syn-
chronization signal having a negative polarity is in-
cluded in the IF broadcasting signal, or a vertical
synchronization signal is not included in the IF broad-
casting signal.

8. The apparatus of claim 6, wherein the determining
unit determines the broadcasting system modes with
respect to the broadcasting channels according to a
polarity of the vertical synchronization signal includ-
ed in the IF broadcasting signal.

9. The apparatus of claim 8, wherein the determining
unit determines that when the vertical synchroniza-
tion signal included in the IF broadcasting signal is
negative, the broadcasting system mode is an L type.

10. The apparatus of claim 6, further comprising a chan-
nel map generating unit generating a channel map
with respect to the broadcasting channels by using
the broadcasting system mode information and ad-
ditional information that is obtained as a result of the
decoding.

7 8 



EP 2 337 248 A2

6

5

10

15

20

25

30

35

40

45

50

55

11. A computer readable recording medium having em-
bodied thereon a computer program for executing
the method of claim 1.
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