| - APPARATUS FOR TRANSM TTI NG RECEI VI NG GHOST- CANCELI NG REFEIEIRIGEPSI@Q I N
PAL TV, Background of the Invention The present invention relates to a PAL
TV.ihat are nostly used in Europe, China and East Asia, and nore
particularly, to an apparatus for transmtting/receiving a ghost canceling
reference (GCR) signal in PAL TV. According to characteristics of the ~
transmtting channel of a TV, a signal received at the receiving port
contai ns a ghost produced by a signal transmtted to the transmtting port.
The ghost causes bad effects on picture quality. For this reason, NTSC TV
cancels it at the receiving port. using a ternary sequence GCR signal wth
hi gh energy and correlation gain which is transmtted at the transmtting
port to a vertical: blanking interval (VBI) of a TV signal. However, the

conventional ghost cangﬁipmqmgipm SMEFTINGYRECEIVERGNTSC mode i n

canceling the ghost gﬁﬁ mgm ﬁg}d %ﬁﬁ] naI so t hat
it is hard to cancel ghost a rec%#ver I\IBXE' TV

venti

The present invention relates to a PAL TV that are mostly used in Europe,
China and East Asia, and more p_a;ticularly, to an apparatus for transmitfing/receiying
a gﬂost canceling reference (GCR) signal in PAL TV.

According to characteristics of the transmitting channel of a TV, 2 signal
received at the receiving port contains a ghost produced by a signal transmitted to the
transmitting port.

The ghosf causes bad effects on picture quality. For this reason, NTSC TV
cancels it at the recéiving port, using a ternary sequence GCR sighal with high energy
and correlation gain which is transmitted at the transmitting port to a vertical blanking
interval (VBI) of a TV signal. |

Howevér, the coﬁvenﬁonal gﬁost canceling apparatus is used only for the
NTSC mode in canceling the ghost. The PAL mode does not transmit the GCR signal

so that it is hard to cancel the ghost in a TV receiver of PAL mode.



Summary of the Invention According to the present invention, there is

provi ded an apparatus for transmtting/receiving a ghost-canceling

ref éerence signal in a PAL TV, said apparatus conprising: transmtting nmeans
for loading a ternary sequence ghost canceling reference signal on a
certain line of a broadcasting signal and thereby transmtting the | oading
result; and receiving nmeans for canceling a ghost produced by
characteristics of a transmtting channel using said ternary sequence ghost
canceling reference signal transmtted fromsaid transmtting nmeans. The
ternary sequence ghost cancelling refergnce signal may be attained by
meking a ternary sequence pass through a lowpass filter and then
anplitude-scaled in an anplitude scaling portion. The ternary sequence may
be 366- 1 0Ngyumiias e PRRRtibh! ter's cut-off frequency nmay be SMHz in PAL B&G
node, and nay VH D&K node. 3 The ternary sequence

ghost -cancel ing reference signal may be | oaded within a

According to the present invention, '_there is provided an apparatus for
transmitting/receiving a ghost-canceling reference signal in a PAL TV, said apparatus
comprising:

transmitting means for loading a ternary sequence ghost canceling reference
si@al on a certain line of a broadcasting signal and thereby transmitting the loading :
result; and -

receiving means for canceling a ghost produced by characteristics of a
transmitting channel using said ternary sequence ghost canceling reference signal

transmitted from said transmitting means.

The ternary sequence ghost cancelling reference signal may be attained by
making a ternary sequence pass through a low-pass filter and then amplitude-scaled in
an amplitude scaling portion.

The ternary sequence may be 366-long.

The low-pass filter's cut-off frequency may be SMHz in PAL B&G mode, and

may be 6MHz in PAL D&K mode.



vertical blanking interval of every even field. The transm tting nmeans may
transmt said ternary sequence ghost-canceling reference signal upon
|nvert|ng it for every frane. The ternary sequence ghost-canceling

ref erence signal may transmt a ghost- canceling reference signal of
positive polarity in second and sixth fields and a ghost- canceling
reference signal of negative polarity in fourth and eighth fields.
Accordi ng to anot her aspect of the invention, there is provided an
apparatus for transmtting a ghost-canceling reference signal in a PAL TV,
sai d apparatus conprising: a ghost-cancgeling reference signal generating
portion for detecting vertical and horizontal sync signals froma
broadcasting signal, catching a certain |ine on which a ternary sequence
ghost-canceling reference signal will be |loaded, fromthe broadcasting
signal, and finally | oading the ternary sequence ghost cancel ing reference

signal on said rtain line c host - cance f e signal
inserting porti ﬁﬁe%&ﬁ\'}’ﬁ?ﬂ% ‘fehglig’ﬁ{ ‘éa“ﬁéh geﬁe%rence&lqn% g%&qﬁec?\ggﬁl&a“ ng

said ternary sequence ghost-canceling reference signal produced from said
ghost - cancedrtical blankingeinteeval iofjevdry gvercfieldi ng portion, in other lines, said

The transmitting means may transmit said ternary sequence ghost-canceling

reference signal upon inverting it for every frame.

The ternary sequence ghost-canceling reference signal may transmit a ghost-
canceling reference signal of positive polarity in second and sixth fields and a ghost-

canceling reference signal of negative polarity in fourth and eighth fields.

According to another dspect of the invention, there is provided an apparatus
for transmitting a ghost-canceling reference signal in a PAL TV, said épparatus
comprising:

a ghost-canceling reference signal generating portibn for detecting vertical and
horizontal sync signals from a broadcasting signal, catching a certain line on which a
ternary sequence ghost-canceling referenqe signal will be loaded, from the
broadcasting signal, and finally loading the ternary sequence ghost-canceling
reference signal on said certain line caught; and

a ghost-canceling reference signal inserting portion for, only in said certain



portion selecting and transmtting said broadcasting signal. The

ghost -.cancel i ng reference signal generating portion may be conprised of: a
ROM for storing said ternary sequence ghost-canceling reference signal of
positive and negative polarities; a counter for controlling the output of
said ROM a digital/anal og converter for converting said ROM s out put
signal into an anal og signal; a sync detector for detecting vertical and
hori zontal sync signals from said broadcasting signal; and a controller for
detecting a certain |ine where a ghost-canceling signal will be | oaded,
fromthe output of said sync detector, fo0 thereby output a sw tching
control signal of said ghost-canceling reference signal inserting portion.
The ghost-canceling reference signal generating portion nmay al so be

conprised ghe caughoNbe@ingSdaid 4 teg&? %@eﬁ@@ﬁ&ﬂcaﬁ@ﬂﬁ@%ﬂr&ﬁ@§ign§13§}6&%de&9

reference signal of positive negative polarltles a counter for.
controllln the ut of ..sai J/an 0g.converter for
conver t| ng 1o W EEAPL it federgnen sighAl Beefaire poRion i othe fiies, said

portion selecting and transmitting said broadcasting signal.

The ghost-canceling reference signal generating portion may be comprised of:

a ROM for storing said ternary sequence ghost-canceling reference signal of
positive and negaﬁvé polarities; | -

a counter for controlling the output of said ROM;

a digital/analog converter for converting said ROM's output signal into an
analog signal;

a sync detector for detecting vertical and horizontal sync signals from said
broadcasting signal; and

a controller for detecting a certain line} where a ghost-canceling signal will be
loaded, from the output of said sync detector, to thereby output a switching control

signal of said ghost-canceling reference signal inserting portion.

The ghost-canceling reference signal generating portion may also be
comprised of:
a ROM for storing said ternary sequence ghost-canceling reference signal of

positive and negative polarities;



anal og signal; a sync detector for detecting vertical and horizontal sync
signals from said broadcasting signal; and a certain |ine detector for
detecting a certain |line where said ternary sequence ghost-canceling
reference signal will be |oaded, fromthe output of said sync detector, to
t hereby output a switching control signal of said ghost-canceling reference
signal inserting portion. The ghost-canceling reference signal generating
portion may al so be conprised of: a ROMfor storing said ternary sequence
ghost - cancel.ing reference signal of positive and negative polarities; a
counter for controlling the output of s@aid ROM a digital/anal og converter
for converting said ROM s output signal into an analog signal; a -1

mul tiplier for selectively inverting the output of said digital/anal og

converter; a syggo@@befolesnticllingthe@utputef yid ROMJ" and hori zontal sync
signals fromsaid 6

a digital/analog convertef for converting said ROM's output signal into an
analog signal;

a sync detector for detecting vertical and horizontal sync signals from said
broadcasting signal; and

a certain line detector for detecting a certain line where said ternary sequence
ghost-canceling reference signal will be loaded, from the output of said sync detector, =
to thereby output a switching control signal of said ghost-canceling reference sigr;al

inserting portion.

The ghost-canceling reference signal generating portion may also be
comprised of :

a ROM for storing said ternary sequence ghost-canceling reference signal of
positive and negative polarities;

a countef for controlling the output of said ROM;

a digital/analog converter for converting said ROM's output signal into an-
analog signal;

a -1 multiplier for selectively inverting the output of said digital/analog
converter;

a sync detector for detecting vertical and horizontal sync signals from said
i



broadcasting signal; and a controller for detecting a certain |ine where
said ternary sequence ghost- canceling reference signal will be | oaded,
framthe output of said sync detector, to thereby output a nultiplication
control signal of said -1 nmultiplier and a switching control signal. The
ghost-canceling reference signal inserting portion nmay be conprised of a
mul tiplexer for selectively outputting the output of said digital/anal og
converter or said broadcasting signal according to a switching contro
signal of said controller. According to a further aspect of the invention,
there is provided an apparatus for recegving a ghost-canceling reference
signal in a PAL TV, said apparatus conprising: a sync separator for
separating a sync signal froma baseband broadcasting signal input; a
ghost - cancétdadeastiaf eigaal;endi gnal storage for storing the same ternary -
sequence ghost-canceling reference signal as that transnmtted fromsaid

transmtting me ol EARA ed due to
characteri sti CSQQ?ntr@l rafglls(?n&% ac% g&ﬁfe Q@{ég%agcg%gﬁggpé%te %r@r dadcasting -
signal input; and

canceling reference signal will be loaded, from the output of said sync detector, to

thereby output a multiplication control signal of said -1 multiplier and a switching

control signal.

The ghost-canceling reference signal inserting portion may be comprised of a :
multiplexer for selectively outputting the output of said digital/analog converter or

said broadcésting signal according to a switching control signal of said controller.

According to a further aspect of the invention, there is provided an apparatus
for receiving a ghost-canceling reference signal in a PAL TV, said apparatus

~ comprising:

a sync separator for separating a sync signal from a baseband broadcasting
signal input;

a ghost-_canceling reference signal storage for storing the same ternary
sequence ghost-canceling reference signal as that transmitted from said transmitting
means;

a digital filter for canceling a ghost produced due to characteristics of a

transmitting channel from said baseband broadcasting signal input; and



7 an operating portion for catching a line where said ternary sequence
ghost - .canceling reference signal is |oaded, fromthe output of said sync
separator, thereby attaining said ternary sequence ghost-canceling
reference signal, and then conparing it with a signal of said
ghost-cancel ing reference signal storage, to thereby obtain a coefficient
of said digital filter. Preferably, the operating portion catches a line
for every even field where said ternary sequence ghost-canceling reference
signal is |oaded, using said sync signal separated fromsaid sync
separator, attains a ghost-canceling reference signal by performng
subtractions by a predeterm ned nunber, and then conpares said ghost-
canceling reference signal with the signal of said ghost-canceling

reference si gnalanoperafifi poftdnifbEéRERindRliAé Where GRidftérnalyesebudtice Rb4- di gi t al
filter needed in canceling a ghost produced due to characteristics of a

transmtting channel. The suybtractjan be e.jn _groups by 8, 16, or 32
(el s, pr SRaseling peicicacs Signa) i lopded, Hoat ¥ Uyl Bt i fmdsobBBior hertbs ool se
response filter for canceling a close-in ghost; and an infinite inpulse
response f iattainingfsaid termacesdquegne ghostecagbeling. referenBe signal, and then comparing

it with a signal of said ghost-canceling reference signal storage, to thereby obtain a

coefficient of said digital filter.

Preferably, the operating portion cafches a line for every even field where said -
ternary sequence ghost-canceling reference signal is loaded, using said sync signa;l
separated from said sync separator, attains a ghost-canceling reference signal by
pérforming subtractions by a predetermined number, and then compares said ghost-
canceling reference signal with the signal of said ghost-canceling reference signal
storage, to thereby obtain a coefficient of said digital filter needed in canceling a ghost

produced due to characteristics of a transmitting channel.
The subtraction may be made in groups by 8, 16, or 32 fields.
Preferably, said digital filter is comprised of:

a finite impulse response filter for canceling a close-in ghost; and

an infinite impulse response filter for canceling a long ghost.



The receiving nmeans may further conprise: an analog/digital converter for
converting said baseband broadcasting signal input into a digital signal,
and outputting it to said digital filter and operating portion; and a

di gital /anal og converter for converting the output of said digital filter
into an anal og signal. Brief Description of the Attached Draw ngs I n order
that the invention mght be nore fully understood, enbodi nents of the
invention will be described by way of exanple only, with reference to the
acconpanyi ng drawings, in which: FIG 1 is a block diagramof a ghost
cancel ing reference signal transmttingg apparatus according to an

enbodi nent of the present invention; FIGS 2A, 2B and 2C are detail ed bl ock
diagrams of FIG 1, FIG 3 is a diagramshowi ng a ternary sequence applied

to an enbodi menfOfeckRhgheaR thay VBB dodbrisE! G4 is a frequency
characteristic diagramot a | owpass filter (LPF) applied 9 to an

enbodi nent of the pres i nventi on; ) ] ..
an al?alog/&% converter for converting said baseband broadcasting signal

input into a digital signal, and outputting it to said digital filter and operating portion;
and
a digital/analog converter for converting the output of said digital filter into an

analog signal.

" In order that the invention might be more fully understood, embodiments of the
invention will be described by way of example only, with reference to the

accompanying drawings, in which:

FIG. 1 is a block diagram of a ghost canceling reference signal transmitting
apparatus according to an embodiment of the present invention;

FIGS. 2A, 2B and 2C are detailed block diagrams of FIG 1;

FIG. 3 is a diagram showing .a ternary sequence applied to an embodiment of
the present invention;

FIG. 4 is a frequency characteristic diagram of a low-pass filter (LPF) applied



FI GS. 5A-5D show ghost canceling reference signal waveforns of positive and
negati.wve polarities attai ned by an enbodi nent of the present invention in
PAL B&G and PAL D&K nodes; FIG 6 is a block diagram of an enbodi nent of
the present invention to produce the ghost canceling reference signal; FIG
7 is a waveform of an enbodi nent of the present invention to explain the
transmtting sequence of the ghost canceling reference signal; FIG 8 is a
bl ock di agram showi ng a ghost canceling reference signal receiving
apparatus of an enbodi ment of the present invention; FIG 9 is a waveform
diagramto explain the operation of the;operating part shown in FIG 8;
FIG 10 is a diagram which shows one exanple of a finite inpul se response
filter (FIRfilter) related to the digital filter of FIG 8; and FIGS.

11A- 11E arﬂ)%péﬁ; : '&gﬁ@?@g iVeRkige.n the operation of the FIR filter of
FI G 10. 1 Detdg“ﬁglgﬂ Desc |-|ts:')tr?cl)n of Preferred Enbodi nents Preferred

enbodi nents of the apparatus for transmtf{i ng/receivin host -
_ FI&S. ngO-SD show ghost cance 1sng re eren%e signal wave orrgns of positive

and negative polarities attained by an embodiment of the present invention in PAL
| B&G and PAL D&K modes;

FIG. 6 is a block diagram of an embodiment of the present invention to
produce the .ghost canceling reference signal; |

FIG. l7 is a waveform of an embodiment of the present invention to explainthe -
transmitting sequence of the ghost canceling reference signal;

FIG. 8 is a block diagram showing a ghost canceling reference signal receiving
apparatus of an embodiment of the present invention;

FIG. 9 is a waveform diagram to explain the operation of the operating part |
shown in FIG. 8 ;

FIG. 10 is a diagram which shows one example of a finite impulse response
filter (FIR filter) related to the digital filter of FIG §; and

FIGS. 11A-11E are waveform diagrams to explain the operation of the FIR

filter of FIG 10.



canceling reference signal of the present invention are described in detai
hereinafter, by way of exanple only, with reference to the attached

drawi ngs. Referring to FIG 1, the apparatus for transmtting/receiving
ghost-canceling reference signal is conprised of a GCR signal generating
portion 10 and CCR signal inserting portion 20. GCR signal generating
portion 10 detects vertical and horizontal sync signals Vsync and Hsync
froma broadcasting signal, catches a certain Iine on which a ternary
sequence GCR signal will be | oaded, fromthe broadcasting signal, and
finally | oads the waveformof the terngyy sequence GCR signal on the
certain line caught. The GCR signal inserting portion 20 selects the
ternary sequence GCR S|gnal produced fromthe GCR signal generating portion
10, only iDetalled Desdrintio Hiérrdd B fin@dngel ects and outputs a programto -
be broadcast in other Ilnes As shomn in FIG 2A, GCR signal generating
portion 10 is conposed of a read only nenmory (ROM 11 for storing the
ternary sequence GCR signal of positive and negative polarities, a counter
12 for controlling the output of ROM 11, a digital/anal og converter 13 for
converting ROV Rrefered amhadiraents of therapparats fordrangmitting/edceivingsghost-det ect or 14
for detecting vertical and horizontal sync signals Vsync and Hsync from a
broadcast i ghcaliffefdfiide $iial ofthe ?esExﬁriﬁ\Fe‘ﬂhbﬁ B:eJ&sérwed@ﬁaaﬁﬂ hBRimafeer t ai n

| ine where the ternary sequence BCR signal is |loaded, fromthe output of
sync

by way of example only, with reference to the attached drawings.

Referring to FIG. 1, the apparatus for trénsmitting/receivi_ng ghost-canceling
refereﬁce signal is comprised of a GCR signal generating portion 10 and GCR signal | -
iﬁserting portion 20. GCR signal generating portion 10 detects vertical and horizo.ntal |
sync signals Vsync and Hsync from a broadcasting signal, catches a certain line on
which a ternary sequence GCR signal will be loaded, from the broadcasting signal,
and finally loads the waveform of the ternary sequence GCR signal on the certain line‘
caughi. The GCR signal inserting portion 20 selects the ternary sequence GCR signal
produced from the GCR signal generating portion 10, only in the certain caught line,
and selects and 'ou.tputs a program to be broadcast in other lines.

As shown in FIG. 2A, GCR signal generating portion 16 is composed of a read
only memory (ROM) 11 for storing the ternary sequence GCR signal of positive and
negative polarities, a counter 12 for controlling the output of ROM 11, a
digital/analog converter 13 for converting ROM 11's output signal into an analog
signal, a sync cietéctor 14 for detecting vertical and horizontal sync signals Vsync and -

Hsync from a broadcasting program signal, and a controller 15 for detecting a certain



detector 14, to thereby output a switching controlling signal Sl1. Chost
cancel i.ng signal inserting portion 20 is conposed of a 2:1 nultiplexer or
.an .anal og switch which selectively outputs the output of digital/analog
converter 13 or the output of the broadcasting program according to

swi tching control signal S1 of controller 15. As shown in FIG 3, the ghost
canceling reference signal transmtting apparatus of the present invention
conposed as above, produces a 494-long ternary sequence GCR signal froma
366-10ong ternary sequence, using a |low pass filter having frequency
characteristics of FIG 4. The originaliilength of the ternary sequence is
183.- However, this |l ength becones 366 by inserting O for every sanple so
that interference between synbols is reduced. The full line of FIG 4 is

i ndi cat ed tige Wheftthi€ tetndtpsedhitticd GOR sighiab xloadedFbinthgowtbuvdfayac cut - of f .
frequency is 5MHiz, whereas the dotted line is to produce a PAL D& (for

Chi nese) S| I ose cut-off .fr €S FIG 5 shows the
ternary se ﬁgﬁt(?g?%é?%‘%rgwa?u%‘ftoaps% T “%Leé%gﬁéulhgal | vel'pol arities attained
using the ternary sequence of FIG 3 and the |owpass filter having.
frequency char a&thest eantelingsigrel mseding pprtion 204s serapsed of a ¢ lanritiplexeal
wavefornms of positive and negative polarities for PAL B&G respectively,

FI GS. 5C apdapkhalbewiich Wiich Stleétilely\eutpits tisoudput R digital/ atdicdn@eidr 136
polarities for PAL D&K,

or the output of the broadcasting program according to switching control signal S1 of
controller 15.

As shown in FIG. 3, the ghost canceling reference signal transmitting =
apparatus of the present invention composed as above, produces a 494-long tema;'y
sequence GCR signal from a 366-long ternary sequence, using a low-pass filter having
frequency characteristics of FIG. 4.

The original length of the ternary sequence is 183. However, this length.
becomes 366 by inserting 0 for every sample so that interference between symbols is
reduced. The full line of FIG. 4 is indicated to produce a PAL B&G (for European)
GCR signal whose cut-off frequency is SMHz, whereas the dotted line is to produce a
PAL D&K (for Chinese) GCR signal whose cut-off frequency is 6MHz.

FIG. 5 shows the ternary sequence GCR signal of positive and negaﬁve
polarities attained using the ternary sequence of FIG. 3 and the low-pass filter having
frequency characteristics of FIG. 4. FIGS. 5A and 5B s.how GCR signal waveforms of
positive and negative polarities for PAL B&G, respectively, FIGS. 5C and 5D

showing GCR signal waveforms of positive and negative polarities for PAL D&K,



12 respectively. FIGS. 5A-5D are signal waveforns attained by
anplitude-scaling the ternary sequence GCR signal passing through the

| ow- pass filter with characteristics of FIG 4. That is, the ternary
sequence GCR signal to be used in the present enbodinment is converted into
signal waveforns like FIGS. 5A-5D through | owpass filter 31 with frequency
characteristics of FIG 4 and through anplitude scaling portion 32 which
anpl i tude-scal es the output of |owpass filter 31, as showmn in FIG 6. The
ternary sequence GCR signal attained by the ternary sequence passing
through | owpass filter 31 and anplitude scaling portion 32 as above is
stored in ROM 11 shown in FIG 2A, 2B or 2C. The output of ROM 11 i's out put
as an anal og signal sequentially through digital/anal og converter 13
accor di ng tespectivelynt er 12. From vertical and horizontal sync signals Vsync
and Hsync detected fromsync detector 14, controller 15 senses a certain

NS O uhi ch ¢ BRGS SABars SHRNGE s el by airbiiRRel ARt bl by

control switching of t I pl exer I nserti por n 20.. In
this state, the ternary sequence GCR signal is inserted into a certain line
of a broadseHER Gwraﬁfasawa thyoygh Fhetlmycpaﬁmﬁlsﬂgwﬂhchqrwmﬁnﬁ PRIGort . The
ternary sequence GCR signal is transmtted by an 8 field transmtting _
sequence ag. shown in Table 1 below (since one period of signal is eight
fields in the

That is, the ternary sequence GCR signal to be used in the present embodiment
is converted into signal waveform§ like FIGS. 5A-5D through low-pass filter 31 with
frequency characteristics of FIG. 4 and through ainplitude scaling portion 32 which -
amplitude-scales the output of low-pass filter 31, as shown in FIG. 6.

The ternary sequence GCR signal attained by the ternary sequence passing
through low-pass filter 31 and amplitude scaling portion 32 as above is stored in ROM
11 shown 1n FIG. 2A, 2B or 2C. The output of ROM 11 is output as an analog signal
sequentially through digital/analog converter 13 according to a counter 12,

From vertical and horizontal sync signals Vsync and Hsync detected from sync
detector 14, controller 15 senses a certain line on which the ternary sequence GCR
signal will be loaded to thereby control switching of the multiplexer of GCR signal
inserting portion 20. In this state, the terﬁary sequence GCR signal is inserted into a
certain line of a broadcasting program, and transmitted through a transmitting port.

The ternary sequence GCR sigﬁal is transmitted by an 8 ﬁeld transmitting
sequence as shown in Table 1 below (since one period of signal is eight fields in the

PAL TV, whereas the period is four fields in the NTSC TV). The GCR signal is



PAL TV, whereas the period is four fields in the NTSC TV). The CGCR si gnal

S

di fferent
D&K [err]

13 | oaded on one certain line (line 318,
even field because the wavefornms within the VBI
in the PAL TV. TABLE 1.
FI G 2B shows anot her enbodi nent of GCR signal

Meanwhi | e,

14 TABLE 2. PALTV

for exanple) of VBI
of even and odd fields are

of ev

ery

B&G .

generating portion 10 which is conprised of a read only nenory (ROVM 11 for
storing the GCR signal

for controlling the output of ROM 11, a digital/anal og converter
converting ROM 11's out put signal
detecting vertical

and hori zont al

of positive and negative polarities,

signals Vsync and

a counter 12
13 for

to ansanal og, a sync detector 14 for

loaded on one certain line (line 318, for example) of VBI of every even field because

the waveforms within the VBI of even and odd fields are different in the PAL TV.

TABLE 1.
FIELD 2 4 6 8
NUMBER
GCR SIGNAL + - + _
POLARITY

As shown in Table 1, from second and sixth fields, the GCR signal of positive

polarity (+) is sent. From the fourth and eighth fields, the GCR signal of negative

polarity (-) is sent. That is, the polarity of the GCR signal is inverted for every frame,

to improve its signal-to-noise (S/N) ratio and also cancel a sync and color burst at the

receiving port. As a result, only the GCR signal is obtained.

For example, the polarity of the GCR signal becomes different in transmitting

- signals of the second field F2 and fourth field F4, as shown in FIG. 7 so that the sync

and color burst are canceled and the amplitude of the GCR signal is doubled by

subtracting the signéls' of the second and fourth fields. This finally improves the S/N

ratio.

Here, parameters concerned will be given in Table 2 below, and the period

between samples is a reciprocal (1/4£,.) of 4 times (4£,.) a color subcarrier frequency.



15 Hsync fromthe broadcasting programsignal, and a certain |ine detector
16 for ,outputting switching controlling signal S1 by detecting a certain
line on which the ternary sequence GCR signal is to be | oaded, fromthe

out put of sync detector 14. However, the operation of this enbodinent is
the sanme as that of the first enbodi nent so that the effects concerned wll
be omtted. Furthernore, still another enbodi nent of GCR signal generating
portion 10 is shown in FIG 2C, which attains the GCR signal of positive
and negative polarities by storing only the GCR signal of positive and
negative polarities in ROM 11 and additjonally providing a -1 multiplier 17
at the output port of digital/anal og converter 13 for multiplying -1. The
-1 nultiplier inverts the output of ROM 11. In this case, the capacity of
ROM 11 can be reduced. Controller 15 should be constructed to control the
mul tiplying operation of multiplier For exanple, in case that only the
CCR signal of positive polarity is StoiﬁgggP ROM 11, in order to attain the
GCR signal of negative polarity, it nu %U|tlp|led by -1 in nultiplier

17. In order to output theGCRS| nal ositive polarity, it nmust not be
rrultiplieo“ by -1 | ;ﬁiiplier 8 shows a %]I ock di a]a:é?of t he
recei vi ng jpl ock of PAL TV qhost- ﬁc(él ing reference si
transmtt ifh%éﬁcﬁbﬁl{jg}ﬁ&@ﬁﬁt up of t hesﬁl_f\zsent i nvlenti on, 6MHz
FREQUENCY
PEDESTAL HEIGHT - 350mV 350mV
PEDESTAL 177th SAMPLE 177th SAMPLE
STARTING POINT
PEDESTAL 1100th SAMPLE 1100th SAMPLE
ENDING POINT
GCR SIGNAL 213th SAMPLE 213th SAMPLE
STARTING POINT :
GCR SIGNAL LENGTH 494 SAMPLES 494 SAMPLES
GCR SIGNAL - OmV OmV
LOWEST LEVEL
GCR SIGNAL 700mV 700mV
HIGHEST LEVEL

Meanwhile, FIG. 2B shows é.no.ther embodiment of GCR signal generating
portion 10 which is comprised of a read only memory (ROM) 11 for storing the GCR
signal of positive and negative polarities, a counter 12 for contfolling the output.of
ROM 11,a digital/ahaloé converter 13 for converting ROM 11's output signal to an

analog, a sync detector 14 for detecting vertical and horizontal signals Vsync and



whi ch is conposed of an anal og/digital converter 41 for converting a
baseband broadcasting signal input into a digital signal, a sync separator
42 ,for separating its 16 sync signal fromthe baseband broadcasting
signal input, a GCR signhal storage 43 where the sanme GCR signal is stored
as that stored in ROM 11 of the transmtting block, a digital filter 44 for
cancel i ng the ghost of the output of anal og/digital converter 41 produced
due to characteristics of the transmtting channel, an operating portion 45
for catching a line on which the GCR signal is |oaded, fromthe output of
sync separator 42, and subtracting as ngny as a predetermnm ned number to
thereby attain the GCR signal free fromits sync signal and col or burst and
with an S/INratio inproved as well, and finally conparing the resultant GCR

signal wit [H%Q@ giahﬁﬂe brdicdstiRg ?k@?ﬁh sighdl, 88€a SR 1iRd8akRoR1 4 fort er

coefficient of digital filter 44 needed in canceling the ghost produced due
conver tor AAREATESTFBIG SBTONBEAATLS! BY deiechies S L R vpihghn anal og
signal. The GCR signal receiving apparatus conposed as above may be put
into a TV aémi§Requence@CRsignaldsito tollopdatll ot the oupet ofi synt deteétot 14r 44 is
conposed of a finite inpulse response (FIR) and an
However, the operation of this embodiment is the same as that of the first embodiment
so that the effects concerned will be omitted.
Furthermore, still another embodiment of GCR signal generating portion 10 is
shown in FIG. 2C, which attains the GCR signal of positive and negative polarities by -
storing only the GCR signal of positive and negative polarities in ROM 11 and |
additionally providing a -1 multiplier 17 at the output port of digital/analog converter
13 for multiplying -1. The -1 multiplier inverts the output of ROM 11. In this case, the
capacity of ROM 11 can be reduced.
Controller 15 should be constructed to control the multiplying operation of
multiplier 17. For example, in case that only.the GCR signal of positive polarity is
stored in ROM 11, in order to attain the GCR signal of negative polarity, it must be
multiplied by -1 in multiplier 17. In order to output the GCR signal of positive
poiarity, it must not be multiplied by -1 in multiplier 17.
FIG. 8 shows a block diagram of the receiving block of the PAL TV ghosf-
canceling reference signal transmitting/receiving apparatus of the present invention,

which is composed of an analog/digital converter 41 for converting a baseband

broadcasting signal input into a digital signal, a sync separator 42 for separating its



infinite inpul se response (IIR). In a ghost canceling reference signa

recei ving apparatus conposed as above, analog/digital converter 41
copverts, into a digital signal, an analog signal input as a baseband
signal  into which the GCR signal transmtted froma broadcasting station as
stated before is converted via a tuner and internediate frequency
denodul ati ng port 17 (not shown). The converted digital signal is output
to a digital filter 44. The sync separator 42 separates a sync signal from
t he baseband broadcasting signal input to thereby output a separated sync
signal to operating portion 45. Sequentjally, operating portion 45 catches
a line on which the ternary sequence signal is put, using the sync
signal attained fromsync separator 42 and subtracts by a predeterm ned

nunber to %ﬂﬁﬁ@@g&h@&%&@&%@&g@% HﬁhEnleﬁpu‘éWCR‘sﬁl@ﬁlsﬁf&eQ@' or bur st

cancel ed a ratio |nprove erat’ ng portion 45 perforns

subtractlon |n roups b 6 or 32 fields se t characteristics of
the transnihe St ?FE B%Stewgﬁﬁélﬂ"tév lf’m#%ﬁ‘% Banspfiing e| ds are

subt ract ed. For exanple, if field 4 (F4) is subtracted fromfleld 2 (F2),
i n ot her WelodR, a dvgital filke 44\for capeclingy the lkhost bf thewatpus of anajog/tigital only a GCR
signal free fromsync signal and color burst is produced as shown in FIG 9.

L converter 41 produced due to characteristics of the transmitting channel, an operating

portion 45 for catching a line on which the GCR signal is loaded, from the output of
sync separator 42, and subtracting as many as a predetermined number to thereby
attain the GCR signal free from its sync signal and color burst and with an S/N ratio -
improved as well, and -
finally comparing the resultant GCR signai with the signal of GCR signal storage 43
to obtain a filter coefficient of digital filter 44 needed in canceling tﬁe ghost produced
d:ue to characteristics of the transmitting channel, and a digital/analog converter 46 for
converting the output of digital filter 44 into an analog signal. The GCR signal
receiving apparatus composed as above may be put into a TV or VCR, or may be used
independently.

The.digital filter 44 is composed of a finite impulse response (FIR) and an
infinite impulse response (IIR).

In a ghost canceling reference signal receiving apparatus composed as above,
analog/digital converter 41 converts, into a digital signal, an analog signal inputasa
baseband signal into which the GCR signal transmitted from a broadcasting station as

stated before is converted via a tuner and intermediate frequency demodulating port



GCR signal includes ghost signal (a) produced by the characteristics of the
transmtting channel. A ghost signal a remaining after subtraction in
operating portion 45 is canceled by digital filter 44. Speaking in nore
detail, a ghost signal (a) is cancel ed upon conparing the GCR signal
attained by subtraction in operating portion 45 with that stored in GCR
signal storage 50, thereby non-real-tinme obtaining a coefficient of digital
filter 44 needed in canceling the ghost produced due to characteristics of
a transmtting channel, and then applying the coefficient to digital filter
44, 18 Therefore, in digital filter 44, its FIRfilter cancels close-in
ghost produced near the original ternary sequence GCR signal transmtted
fromthe transmtting port, and the IR filter cancels |ong ghost produced

rel atively (het'shéwa) The eomarted digitabsigha igbaﬁattaarmgtal filtesd4qnal transnmitted
fromthe transmtting port. As a result, the ghost produced due to the

cxpl ai ni g hi o P SRRTPRAN R eaet ARG el R, Shlnd BRRELEng, 0T, | o

FIRfilter being configured as shown in FIG 10 by the FIRfilter
coef fi ci entsignal iaputetd therchy epputa separatedrsyhosignd to gperatingportiondd in FIG 11B
Is obtained by letting the signal, which is attained through the
af orement i aaedentidlly, GhetdtinB pdRibns45edicHe! a line on which the ternary sequence GCR
‘'signal is put, using the sync signal attained from sync separator 42 and subtracts by a
predetermined number to thereby attain a GCR signal with its sync signal and color
burst canceled and an S/N ratio improved. -
The operating portion 45 performs subtraction in groups by 8, 16 or 32 fiellds
because the characteristics of the transmitting channel may be changed over time
when too many fields are subtracted. For example, if field 4 (F4) is subtracted from
field 2 (F2), in other words, when the average is taken by subtracting them, only a
GCR signal free from sync signal and color burst is produced as shown in FIG 9. This
GCR signal includes ghost signal (a) produced by the characteristics of the
Uapmnﬂﬁngchmnuﬂ.
A ghost signal a remaining after subtraction in operating portion 45 is canceled
by digital filter 44. Speaking in more detail, a ghost signal (a) is canceled upon
comparing fhe GCR signal attained by subtraction in operating portion 45 with that
stored in GCR signal storage 50, thereby non-real-time obtaining a coefficient of

digital filter 44 needed in canceling the ghost produced due to characteristics of a

transmitting channel, and then applying the coefficient to digital filter 44.



FIG 11A, pass through a delay [err] and then a -0.1 multiplier. \Wen the
signal .of FIG 11B is added to the signal that is originally input to the
del,ay [err], a signal like FIG 11Cis attained to cancel, as a result, a
ghost - produced due to the characteristics of the transmtting channel.
However, in this case, a secondary ghost b is produced. Wen the signal of
FIG 11 Cis added to a signal of FIG 11 D that has passed through the
delay [err] and a 0.01 nultiplier, the secondary ghost is cancel ed as seen
in FIG 11E. However, a third ghost ¢ is produced. Accordingly, the
secondary and third ghosts are succe55|§ely produced via the FIRfilter.
However, they can be conpletely canceled by the IR filter conposed of a
filter coefficient attained fromoperating portion 45. A detailed

expl anation w | *rha%fore, 1&%1%?&1 hlteldw%mwe;éaneas Blos@ghoit pRRAGES - The
coefficient of digital er 44 at'tained fromoperating poftion 45 is
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output fromdigital/analog converter 46 in real tinme. In those enbodi nents
of the preamhtheillR fiter cancels l@@ihostprodued aelptivetyfae away,icompared with the
ghost canceling signal transmitted from the t;ansmitting port. As a result, the ghost
produced due to the characteristics of the transmitting channel is completely canceled.
When explaining this procedure with reference to FIGS. 10, and 11A-11E,
upon the FIR filter being configured as shown in FIG. 10 by the FIR filter coefficient -
attained from operating portion 45, a sighal shown in FIG. 11B is obtained by lgtting .
the signal, which is attained through the aforementioned subtraction and shown in
FIG. 11A, pass through a delay (Z°) and then a -0.1 multiplier.
When the signal of FIG. 11B is added to the signal that is originally input to
the delay (Z'%), a signal like FIG. 11C is attained to cancel, as a result, a ghost
produced due to the characteristic§ of the transmitting chanﬁel. However, in this case,
a secondary ghost b is produced.
- ' When the signal of FIG. 11C is added to a signal of FIG. 11D that has passed
through the delay (Z''°) and a 0.01 multiplier, the secondary ghost is canceled as seen
in FIG.l 11E. However, a third ghost ¢ is produced.
Accordingly, the secondary and third ghosts are successively produced via the

FIR filter. However, they can be completely canceled by the IIR filter composed of a

filter coefficient attained from operating portion 45. A detailed explanation will be



used. However, a ternary sequence of a length different therefrom may be
used. L.t would be therefore obvious to enable a variety of nodifications,
not, confined to the scope of the abovestated enbodi nents. As di scussed
above, in the enbodi ments of the present invention a ternary sequence CGCR
signal used currently in NTSC node may be adapted to PAL node so that a
ghost produced due to the characteristics of a transmtting channel is

- conpletely cancel ed even in PAL node. In addition, those enbodi ments use a
GCR signal made with a ternary sequence, rendering its energy and _
correlation gain higher. This inventionwis capabl e of canceling ghosts at
hi gh speed through correl ative operati ol because the transm ssi on occupyi ng
line of the GCR signal is one line within a vertical blanking interval, and

a ternary S| d of elenents 1, O, and -1 is used.
Accor di ngl ?g@ﬁ@@%ﬁs rl{gLEIQPAtler a%lrln&t%ffi ng/ recei vi ng apparatus of the present
invention is usefully adaptable to PAL TVs, VCRs and set-top boxes. 20
The enbodi nent s Thaveeffisient ofdigitalfdter 44 attpiped fromanspatiag artion 4nig

nodi fications are possible with the spirit and scope of the invention as
defined i ndobRlcaReeirdgitdllfAtef B4 during VBI, in order not to cause any effects on a

picture. From this point on, a signal free from ghosf is output from digital/analog
converter 46 in real time.

In those embodiments of the present invention, a 366-long ternary sequence is
used. However, a ternary sequence of a length different therefrom may be used. It - |
would be therefore obvious to enable a variety of modifications, not confined to tixe
scope of the abovestated embodiments. |

As discussed above, in the embodiments of the present invention a ternary
sequence GCR signal used currently in NTSC mode may be adapted to PAL mode so
that a ghost produced due to the characteristics of a transmitting channel is completely
canceled even in PAL mode. In addition, those embodiments use a GCR signal made
witha ternéry sequence, rendering its energy and correlation gain higher.

This invention is capable of canceling ghosts at high speed through correlative
operation because the t_ransmissi'on occupying line of the GCR signat is one line
within a vertical blanking interval, and a ternary sequence GCR signal composed of -
elements 1, 0, and -1 is used.

Accordingly, the GCR signal transmitting/receiving apparatus of the present

invention is usefully adaptable to PAL TVs, VCRs and set-top boxes.



21 Cains: 1. An apparatus for transmtting/receiving a ghost-canceling
reference signal in a PAL TV, said apparatus conprising: transmtting nmeans
for, | oading a ternary sequence ghost canceling reference signal on a
certain line of a broadcasting signal and thereby transmtting the | oading
result; and receiving means for canceling a ghost produced by
characteristics of a transmtting channel using said ternary sequence ghost
canceling reference signal transmtted fromsaid transmtting neans. 2. An
apparatus for transmtting/receiving a ghost-canceling reference signal in
a PAL TV as clainmed in claim1, whereingsaid ternary sequence ghost
canceling reference signal is attained by nmaking .a ternary sequence pass
through a lowpass filter and then anplitude-scaled in an anplitude scaling

portion. 3. An ﬂ@éﬁﬁb&&&%h&v&%@%&s&hﬁ&’ﬂy@&@ off exampledditpian@ancel i ng
reference signal in a PAL TV as clainmed in'claiml, wherein said ternary

sequence | 2 oﬁ,@;apgng:g Rossitle it the spire o scopE 0P tventlon & &nnedth fe

ghost - canc 8

appended claims.



22 in a PAL TV as clainmed in claim2, wherein said ternary sequence is
366-1ong. 5. An apparatus for transmtting/receiving a ghost-canceling
reference signal in a PAL TV as claimed in claim2, wherein said | ow pass
filter's cut-off frequency is 5Mz in PAL B&G node, and 6MHz in PAL D&K
node. 6. An apparatus for transmtting/receiving a ghost-canceling
reference signal in a PAL TV as clained in claim1, wherein said ternary
sequence ghost-canceling reference signal is |oaded within a vertical

bl anki ng interval of every even field. 7. An apparatus for
transmtting/receiving a ghost-canceling reference signal in a PAL TV as
claimed in claiml, wherein said transmtting nmeans transmts said ternary
sequence ghost-canceling reference signal upon inverting it for every
frame. 8. idfaparatus for transmtting/receiving a ghost-canceling
reference Signal in a PAL TV as clainmed in claim7, wherein said ternary
sequence ghost-canceling reference signal transmts a ghost-canceling
reference signal of positive polarity in second and sixth fields and a
ghost-cancel ing reference signal of negative polarity in fourth and eighth
fields. 1. An apparatus for transmitting/receiving a ghost-canceling reference signal

in a PAL TV, said apparatus comprising:
transmitting means for loading a ternary sequence ghost canceling reference

signal on a certain line of a broadcasting signal and thereby transmitting the loading

result; and | ' :
receiving means fdr canceling a ghost produced by characteristics of a

transmitting channel using said ternary sequence ghost canceling reference signal

transmitted from said transmitting means.

2. An apparatus for transmitting/receiving a ghost-canceling reference signal
in a PAL TV as claimed in claim 1, wherein said ternary sequence ghost canceling
reference signal is attained by making a ternary sequence pass through a low-pass’

filter and then amplitude-scaled in an amplitude scaling portion.

3. An apparatus for transmitting/receiving 2 ghost-canceling reference signal .

in a PAL TV as claimed in claim 1, wherein said ternary sequence is 366-long.

4. An apparatus for transmitting/receiving a ghost-canceling reference signal

* C L M S *




23 9. An apparatus for transmtting a ghost-canceling reference signal in a
PAL TV,. said apparatus conprising: a ghost-canceling reference signal
generating portion for detecting vertical and horizontal sync signals from
a broadcasting signal, catching a certain Iine on which a ternary sequence
ghost-canceling reference signal will be.loaded, fromthe broadcasting
signal, and finally |loading the ternary sequence ghost-canceling reference
signal on said certain |ine caught; and a ghost-canceling reference signal
inserting portion for, only in said certain |ine caught, selecting said
ternary sequence ghost-canceling referegce signal produced fromsaid

ghost -cancel i ng reference signal generating portion, in other |lines, said
portion selecting and transmitting said broadcasting signal. 10. An

appar at us f,px pi A %k blabmi # GRRSS, VIRRGS 'sbiﬂ@erhﬁ?%é@féﬁ@e &l Weabngn @ PAL TV
as claimed 1n claim9, wherein sai'd ghost-canceling reference Signa
generating portion is conprised of: a ROMfor storing said ternary seqguence
ghost - cancel i ng reference signal of positive and negative polarities; a
counter for controlling the output of said ROM a digital/anal og converter
for converting $aAd appivhius dort tpansmittigg/adceivinga ghostnariceling referahce signal

ina PAL TV as claimed in claim 2, wherein said low-pass filter's cut-off frequency is

5MHz in PAL B&G mode, and 6MHz in PAL D&K mode.

6. An apparatus for transmitting/receiving a ghost-canceling reference signal <
in a PAL TV as claimed in claim 1, wherein said ternary sequence ghost-canceling

reference signal is loaded within a vertical blanking interval of every even field.

7. An apparatus for transmitting/receiving a ghost-canceling reference signal
in a PAL TV as claimed in claim 1, wherein said transmitting means transmits said

ternary sequence ghost-canceling reference signal upon inverting it for every frame.

8. An apparatus for transmiuing/receiving a ghost-canceling reference signal
in a PAL TV as claimed in claim 7, wherein said ternary sequence ghost-ca_ncéling
reference signal transmits a ghost-canceling reference signal of positive polarity in
second and sixth fields and a ghost-canceling reference signal of negative polarity in

fourth and eighth fields.
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24 a sync detector for detecting vertical and horizontal sync signals from
sai d broadcasting signal; and a controller for detecting a certain line
where a ghost-canceling signal will be | oaded, fromthe output of said sync
detector, to thereby output a switching control signal of said
ghost-canceling reference signal -inserting portion. 11. An apparatus for
transmtting a ghost-canceling reference signal in a PAL TV as clained in
claim9, wherein said ghost-canceling reference signal generating portion
is conprised of: a ROMfor storing said ternary sequence ghost-canceling
ref erence signal of positive and negatixe polarities; a counter for
controlling the output of said ROM a digital/anal og converter for
converting said ROM s output signal into an anal og signal; a sync detector
for detecting verAh@pparatus fératinsmittiag aglost-caneeliag seference sighal iba Padcasti ng
signal; and a certain line detector for detécting a certain |line where said
ternary se nec host - cancel..ng reference signal wll be |oaded, fromthe
out put of '6“@?&@“8@?89?8%%“?@ t hereby out put a switching control signa
of said ghost-canceling reference signa

a ghost-canceling reference signal generating portion for detecting vertical and

horizontal sync signals from a broadcasting signal, catching a certain line on which a

ternary sequence ghost-cancgling reference signal will be loaded, from the

broadcasting signal, and finally loading the ternary sequence ghost-canceling

referénce signal on said ce&ain line caught; g.nd =
a ghost-canceling reference signal inserting portion for, only in said certai-n

line caught, selecting said ternary sequence ghost-canceling reference signal produced

from said ghost-canceling reference signal generating portion, in other lines, said

portion selecting and transmitting said broadcasting signal.

10. An apparatus for transmitting a ghost-canceling reference signal in a PAL
TV as claimed in claim 9, wherein said ghost-canceling reference signal generating
portion is comprised of:

aROM for storing said ternary sequence ghost-canceling reference signal of
positive and negative polarities;

a counter for controlling the output of said ROM;

a digital/analog converter for converting said ROM's output signal into an

analog Signal;
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I nserting portion. 25 12. An apparatus for transmtting a

ghost -canceling reference signal in PAL TV as clained in claim9, wherein
sai d ghost-canceling reference signal generating portion is conprised of: a
ROM for storing said ternary sequence ghost-canceling reference signal of
positive and negative polarities; a counter for controlling the output of
said ROM a digital/anal og converter for converting said ROM s out put

signal into an analog signal; a -1 nmultiplier for selectively inverting the
out put of said digital/anal og converter; a sync detector for detecting
vertical and horizontal sync signals frgm said broadcasting signal; and a
controller for detecting a certain |line where said ternary sequence ghost -
canceling reference signal will be |oaded, fromthe output of said sync

detector, to thgr Bettidlg Wi GR b PRorbRtal SncSigHal frcth ssiai d - 1
mul tiplier and gsg‘\?\n&/ctiégﬁftﬁﬂgoéo%t ror%g st gnal . QJm s
broadcasting signal; and
a controller for detecting a certain line where a ghost-canceling signal will be

loaded, from the output of said sync detector, to thereby output a switching control

signal of said ghost-canceling reference signal inserting portion.

11. An apparatus for transmitting a ghost-canceling reference signal in a PAL S
TV as claimed in claim 9, wherein said ghost-canceling reference signal generatir;g
portion is comprised of:

a ROM for storing said ternary sequence ghost-canceling reference signal of
pbsitive and negative polarities;

a counter for controlling the output of said ROM;

a digital/analog converter for converting said ROM's output signal into an
analog signal;

a sync detector fpr detecting vertical and horizontal sync signals from said
broadcasting .signal; and

a certain line detector for detecting a certain line where said ternary séquence
ghost-canceling reference signal will be loaded, from the output of said sync detector,
to thereby output a switching control signal of said ghost-canceling reference signal

inserting portion.
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13. " An apparatus for transmtting a ghost-canceling reference signal in a
PAL TV_.as clainmed in claim9, wherein said ghost-canceling reference signal
|nsert|ng 26 portion is conprised of a nultiplexer for selectively
outputting the output of said digital/analog converter or said broadcasting
signal according to a switching control signal of said controller. 14. An
apparatus for transmtting a ghost-canceling reference signal in a PAL TV
as claimed in claim9, wherein said ghost-canceling reference signa
inserting portion is conprised of a switch for selectively outputting the
out put of said digital/anal og converter,sor said broadcasting signal
according to a swwtching control signal of said controller. 15. An
apparatus for receiving a ghost-canceling reference signal in a PAL TV,
sai d apparatus conprising: a sync separator for separating a sync signa
from a baseband broadcasting signal "input; a ghost cancel ing reference

el or ence. o1 gnall3oA0 PRERTALS BGHREREIRS h B SR PEFLTTER A BRAL

TV as claimed in claim 9, wherein said ghost-canceling reference signal generating

portion is comprised of :

a ROM for storing said témary sequence ghost-canceling reference signal of
positive and negative polarities;

a counter for controlling the output of said ROM; _ <

a digital/aﬁalog converter for converting said ROM's output signal into an-
analog signal;

a -1 multiplier for selectively inverting the output of said digital/analog .
converter;

a sync detector for detecting vertical and horizontal sync signals from said
broadcasting signal; and

a controller for detecting a certain line where said ternary sequence ghost-
canceling reference signal will be loaded, frdm the output of said sync detector, to
thereby output a multiplication control signal of said -1 multiplier and a switching

control signal.

13. An apparatus for transmitting a ghost-canceling reference signal in 2 PAL

TV as claimed in claim 9, wherein said ghost-canceling reference signal inserting

I————
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a digital filter for canceling a ghost produced due to characteristics of a
transm tting channel from said baseband broadcasting signal input; and an
operating portion for catching a line where said ternary sequence ghost-

27 canceling reference signal is |oaded, fromthe output of said sync
separator, thereby attaining said ternary sequence ghost-canceling
reference signal, and then conparing it with a signal of said
ghost-cancel ing reference signal storage, to thereby obtain a coefficient
of said digital filter.. 16. An apparatus for receiving a ghost-canceling
reference signal in a PAL TV as clainmedygin claim15, wherein said operating
portion catches a line for every even field where said ternary sequence
ghost-cancel ing reference signal is |oaded, using said sync signa

separ at ed kg@@gﬁ@&&nﬁ&a o%amnahg.&%r F tdédtive &mn}%e%ﬁgjuagfgaﬁ erence

si gnal by rmng subtractio y a predefer nunbér, and then

conpares sai d ghost-canceling yeference signal with the signal of said
ghost - cancé}glﬁgafﬁai?%ﬁ’%’{@éers‘?r@ﬁ’él 9 ,s‘grﬁfﬁ‘}?@@?ﬁ/mc?oﬁw ng CBEPt i ci ent
of said digital filter needed in canceling a ghost produced due to

char act er i signalsofahidacontréldexti tti ng channel . 17. An ‘apparatus for receiving a
ghost -canceling reference signal in a PAL TV as clainmed in claim 16,
wherein said subtraction is nade in groups by 8, 16, or 32

14. An apparatus for transmitting a ghost-canceling reference signal in a PAL
TV as claimed in claim 9, wherein said ghost-canceling reference signal inserting
portion is comprised of a swit;:h for selectively outputtipg the output of said =
digital/analog converter or said broadcasting signal according to a switching contr.ol

signal of said controller.

15. An apparatus for receiving a ghost-canceling reference signal in a PAL
TV, said apparatus comprising:

async separaior for separating a sync signal from a baseband broadcasting
signal input;

a ghost-canceling reference signal storage for storing the same ternary
sequence ghost-canceling réference signal as that transmitted froin said transmitting
means;

-a digital filter for canceling a ghost produced due to characteristics of a
transmitting channel from said bé.seband broadé_asting signal input; and

an operating portion for catching a line where said ternary sequence ghost-
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fields. 18. An apparatus for receiving a ghost-canceling reference signal
in a PAL TV as clainmed in claim 15, wherein said digital filter is
conprised of:. 28 a finite inmpul se response filter for canceling a
close-in ghost; and an infinite inpulse response filter for canceling a

| ong ghost. 19. An apparatus for receiving a ghost-canceling reference
signal in a PAL TV as clained in claim15, wherein said receiving neans
further conprises: an anal og/digital converter for converting said baseband
broadcasting signal input into a digital signal, and outputting it to said
digital filter and operating.portion; d a digital/anal og converter for
converting the output of said digital filter into an anal og signal.

canceling reference signal is loaded, from the output of said sync separator, thereby
attaining said ternary sequence ghost-canceling reference signal, and then comparing
it with a signal of said ghost-canceling reference signal storage, to thereby obtain a

coefficient of said digital filter.

16. An apparatus for receiving a: ghost-canceling reference signal in a PAL TV
as claimed in claim 15, wherein said operating portion catches a line for every even -
field where said ternary sequence ghost-canceling reference sigpal is _l_paded, usiné
said sync signal separated from said sync separator, attains a ghost-canceling
reference signal by performing subtractions by a predetermined number, and then
compares said ghost-canceling reference signal with the signal of said ghost-canceling
reference signal storage, to thereby obtain a coefficient of said digital filter needed in

canceling a ghost produced due to characteristics of a transmitting channel.

17. An apparatus for receiving a ghost-canceling reference signal in a PAL TV
as claimed in claim 16, wherein said subtraction is made in groups by 8, 16, or 32

fields.

18. An apparatus for réceiving a ghost-canceling reference signal in a PAL TV

* as claimed in claim 15, wherein said digital filter is comprised of:
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28

a finite impulse response filter for canceling a close-in ghost; and

an infinite impulse response filter for canceling a long ghost.

19. An apparatus for receiving a ghost-canceling reference signal in a PAL TV
as claimed in claim 15, wherein said receiving means furthe_r comprises: |

an analog/digital converter for converting said baseband broadcésting signal
input into a digital signal, and outputting it to said digitai filter and operating portion;
and | | |

a digital/analog ;:onverter for converting the output of said digital filter into an

analog signal.
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