2263374 SW TCHI NG .OF TELEVI SI ON BROADCAST MODES The present invenfzg#£53§31€
relates to devices for switching between 5 t el evi si on broadcasti ng nodes
such as, for exanple, NTSC, PAL, SECAM M PAL, N PAL and the |iKke.
Generally, well-known television broadcast signal standards include, for
exanpl e, NTSC, PAL, SECAM M PAL -and N-PAL. Various techni ques 10 have
been proposed to switch between such tel evision broadcast standards whil st
substantially conformng to the characteristics corresponding to the visual
and aural areas. For exanple, a technique -pleposed by SONY Co. Ltd enpl oys
several 15 field nmenories to reduce deterioration of picture quality.
According to such a tSSMITICHENG OF FEEEMISION BROABCASTMODESi ng t he
t echnfjue tends to be very conplicated with the result that cost is -

i ncredased undesirably. Japanese patent |ai d-open publication No. Heisei
3-208484, for 20 I nstance, discloses a technique wherein the tel evision
br oadcasti ng nodes such as NTSC, PAL SECAM and et el., can be conpatibly

switched. Figure 1 rlgregagcas | ng rm lai’&'r %{I“ﬁ&bﬁ:e&”?di‘ %%@mgﬁb&v@e ck

di agram of a tel evision e SW I'ng device e ng su

techni que & scheleoisiombidRicastPhg afddes Subl asHForsexaniplRONRESC, PALSSEIAM i n

Figure 1, the device includes a horizontal scanning I'i ne number convertlng
circuit 3 for MrRALLIN®PALandshe likke.hori zontal scanning |ines of an input
i mge signal into a number of horizontal scanning |ines of

Generally, well-known television broadcast signal standards include, for
example, NTSC, PAL, SECAM, M-PAL and N-PAL. Various techniques

10 have been proposed to switch between such television broadcast standards

U

whilst substantially conforming to the characteristics corresponding to the

visual and aural areas.

For example, a technique proposed by SONY Co. Ltd employs several
15  field memories to reduce deterioration of picture quality. According to such
a technique, the construction of a system embodying the technique tends to be

very complicated with the result that cost is increased undesirably.

Japanese patent laid-open publication No. Heisei 3-208484, for

20  instance, discloses a technique wherein the television broadcasting modes such

as NTSC, PAL, SECAM and et el., can be compatibly switched. Figure 1

of the accompanying diagrammatic drawings shows a block diagram of a

television broadcasting mode switching device embodying such a technique
disclosed in the publication No. Heisei 3-208484.

As shown in Figure 1, the device includes.a horizontal scanning line
number converting circuit 3 for converting a number of horizontal scanning

lines of an input image signal into a number of horizontal scanning lines of
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-2.- a different television broadcasting node, a field frequency converting
circuit 11 for converting a field frequency of an output signal of the

hori zontal scanning |ine nunber converting circuit 3 into a field frequency
of the different television node and a vertical edge enphasizing circuit 20
di sposed 5 at a front stage or rear stage of the horizontal scanning line
converting circuit 3 for enphasizing an edge of the inmage signal in a
vertical direction to correct the vertical resolution which deteriorates
due to the change of nunber of the hori-Zbatal scanning |ines. Such a
conventional technique, therefore, provides a sw tching device of

tel evi sion brdiﬂdmtwhglmbrmmgmaiwwelﬂcﬁequ&myrcmmng circuitn.
i mge signal, but doesn't provide a potential of aline or field converg |on

of the imagél sfcynmnvamagea fedd cfrequiineynof asf output (sigralnef ithe harizontal

Blipl Oy o 18CANRE danS e CRRNATERg CUEHE) § et 1608 cTERUNSTS OG s o

i nstead of t i-tch
LT e e AR e
and an SnexpeaTiort stael or RAr stage of théHerizdnkl scanifiRg lifePeoiverfin o% eircaftesent

I nvention, there'is provided a deV| ce for automatic sw tching tel evi si on
broadcast nBdesenphasiting ae edgepf ﬂmmgeﬁlgmhpmrhcﬂtdaredtmn fex¢oraedti ng a
-lum nance signal froman input 25 television video signal; an analog to

digital conthe vwncsbm@&mn Mudh detemrpm slug;tprthe chaege ob mumbarof thee

um nance s hglr%%l:mta? sganqlllgg ines. 3 bgcﬁl a’conventional techmque ‘therefore, provides

| a sw1tchmg device - of - television broadcastmg mode havmg a reduced
10 deterioration of an image signal, but doesn’t p_rov1d_e a potential of a line or

field conversion of the image signal.

Preferred embodiments of the 'present invention aim to provide an

~ automatic sw1tchmg device of television broadcast mode Wthh employs a
15 video memory capable of storing two ﬁeld image s1gnals instead of the

previously proposed ‘field memory so as to compatibly ‘switch standard

tclevisi_on broadcast. signals by way of a simplified construction and an

inexpensive cost.
20 ~ According to one aspect of the present invention, theére is provided a
device for autom_atic switching of television broadcast modes, the device

‘comprising:

a low pass filter for extracting a luminance signal from an input

25  television video signal;

an analog to digital converter connected to the low pass filter, for

converting the luminance signal to a digital signal;



+3- a synchroni zing signal separator for separating synchronizing signals
fromthe input video signal; a colour difference signal generator connected
to the synchronizing 5 signal separator, for generating colour difference
signals fromthe video signal; a synchronizing signal generator connected
to the synchroni zing signal separator, for supplying a 4fsc generating
signal proper to a selected broadcast 10 node and for generating a
synchroni zing signal; a nultiplexer connected to the col our difference
signal generator, for mxing the colour ditf}rence signals; 15 an
analog to digital converter connected to the nultiplexer, for converting

the mxed col our difqegiicheoriziigasighal separator For sématingcsyncl@mﬁﬁngcdigmls
si gnhatergat a; a control I'er for generating control signals to contro

oper ath-on of théradd the dmmitoddea signalnance 1ine nmenmory connected to the
controller, for delaying the |um nance signal by 1 horizontal period; 25
a colour line nenory connected to the controller, for delaying the col our

signal by 1 horizontgl fah UHfference signal generator connected to the synchronizing -
| 5 signal separator, for generating colour difference signals from the video

signal;

a synchronizing signal generator connected to the synchronizing signal
separator, for supplying a 4fsc generating signal proper to a selected broadcast

10 mode and for generating a synchronizing signal;

a multiplexer connected to the colour difference signal generator, for

mixing the colour difference signals;

15 an analog to digital converter connected to the multiplexer, for
. converting the mixed colour difference signal to a digital signal to produce

colour signal data;

a controller for generating control signals to control operation of the

20  device;

a luminance line memory connected to the controller, for delaying the

luminance signaI by 1 horizontal period;

25 a colour line memory connected to the controller, for delaying the

colour signal by 1 horizontal period;
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-4- a basic clock generator connected to the controller, for generating a
basic clock signal; a video nenory connected to the controller, for storing
field image 5 signals fromsaid | um nance |line nmenory and said col our
line nenory, or fromsaid anal ogue to digital converters, according to a
chosen conversion sequence, a digital to anal og converter connected to the
controller, for converting 10 digital inmage data into an anal og | um nance
signal and col our difference signals; and an encoder connected to.the
digital to anal og converter, for encodi-ng-the analog signals to a sel ected
broadcast node. 15 Preferably, there are provided a plurality of said

encoders each forg baﬁeoﬁladc-(r?nefa«@dcmm $0 ahé lcontroller,’ fsrPgerieriting a

br oadcasti ng signal standard, and a switch connected to the controlTer- and
encoders, f dasketleckisighal; provi di ng any one of the signals fromthe
encoders under control of the 20 controller. A device as above may
conprise a first said encoder for encoding received anal og signals to an

NTSC, PAL, N PAL or.M PAL n i g.e r r. encodi ng

recei ved anal og ¢ é’ ojs eﬁﬁs’%@%{c@]% @%ﬁﬁﬁ?ﬁ!‘ém@’ r%ﬁﬁggt%é@nlﬁ%r o

aspect of t g PIETRSth danY Qiiniftdhce! RS drfiof aHd $A1 2ol Iife hR¥mERIVAY ting

tel evi si on broadcast standards, the device conprising - __ _
from said analogue to digital converters, according to a chosen conversion

sequence,

a digital to analog converter connected to the controller, for converﬁn 2 .
10  digital image data into an analog luminance signal and colour difference

signals; and

| an encoder connected to the digital to analog converter, for encoding
the analog signals to a selected broadcast mode. .
15
Preferably, there are provided a plurality of said encoders each for
encoding received analog signals to a respective bro_a_dcastinig signal standard,
and a switch connected to the controller and encoders, for selectively
_ providing any one of the signals from the encoders under control of the |
20  controller. B

A device as above may comprise a first said encoder for encoding
received analog signals to an NTSC, PAL; N-PAL or M-PAL standard, and
a second said encoder for encoding received analog signals to a SECAM
25  standard.

According to another aspect of the present invention, there is provided

a device for converting television broadcast standards, the device comprising



<5- a |um nance line nenory, a colour line nenory, a video nenory, witing
means for witing video signal data into the video nenory, reading neans
for reading video data out of the video nmenory, and control mneans for

sel ectively passing data through said colour and | um nance |ine nenories
either before 5 witing or after reading of the data into or out of the
vi deo nenory, in dependence upon a selection of standards between which
conversion is effected. A device as above may further conprise any one or
nore of the 10 features disclosed in the. gcconpanying specification,
clains, abstract and/or draw ngs,.in any conbination. The invention extends
to a video recof fighirince IR fHentory( & Solodr VindSmehiivg, ﬁeﬁﬂéﬂqﬁeﬂbry, writing
reproduager, especially a video caSsette recorder or” 15 r epr oducer)

provi ded with ameans foriwrting video/sighalndata éntothe videoarepioryl, teadoygemeass for
accordance with a pethod, according to any of the precedi ng aspects of {he

i nvention. For kading wdeqdata eutnfthe yideo memory,and controlmeansofosisslgchiyan he
same 20 may be carri,ed . .into,eff.ect, reference wllk. now be nmade, b of
exanpi e, to Fi ResEiaia throneh sid colonrand Rittiahss line Hietori cither befdie
which: Flouge awkiting B Gifter eABI hP 'the R NP bR Gt OF B Viddd inciidey Cird!
t el evi si on broadcasti ng nbode acc Ing to the present i1nvention; 25 Figure

3f s PFIQWS ex grml e%epehdwwfu;fdﬁs agselectidre off stamdardsn betwdenp avliich otorivegsidnvisce
0] I gure 2; and,
effected. |

N~ A device as above may further comprise any one or more of the
10 features disclosed in the accompanying specification, claims, abstract and/or

drawings, in any combination.

The invention extends to a video recorder or reproducer (e.g. a video

tape recorder or reproducer, especially a video cassette recorder or

15  reproducer) provided with a switching or converting device, or adapted to
operate in accordance with a method, according to any of the preceding

aspects of the invention.

For a better understanding of the 'invention, and to show how the same
20  may be carried into effect, reference will now be made, by way of example,

to Figures 2 to 4 of the accompanying diagrammatic drawings, in which:

Figure 2 is a block diagram of one example of a switching device of

television broadcasting mode according to the present invention;

Figure 3 shows .examples of waveforms generated from principal parts

of the device of Figure 2; and,



-6- Figure:4 shows an exanple of a waveformof a witing enable signal. In
Figure 2, a |low pass filter 150 separates a | um nance signal from an input
tel evision inmage signal and is connected to an analog to digital converter
5 160 which converts the |lum nance signal into a digital signal. A
synchroni zi ng signal separator 110 for separating a synchronizing signal
fromthe image signal is connected to a colour difference generator 120 for
generating colour signals RY and B-Y fromthe image signal. 10 A

mul ti pl exer 170 for m xing the col our di§ference signals is connected to
the colour difference generator 120. A synchronizing signal generator 130

for generating a Figafe dahowalad 8xanplerdf 4 Wdvelerinofa Writitigosriable Ripal | e
frequency and is sét to 3.5795 MHz when in NTSC node) relative toa 1%
broadcasting node is connected to the synchroni zi ng signal separator TIO. A
controller 100 for controlling the entire systemi ? connected to, a

3

| umi nance |ine ndidriguregd, adawpassiflter 150scpaates -WW’SFMJEQW\%IS/ 1H
del aying the_| um nance and col our signals a i s al se.conpected to basi c
20 " clack JBRUTERSiiSn gt Sighalafd M GorinelEt sl anilok R fEHaE Rphdedr
oy 510 o oa CoRlp B agc@ggmmaafai@ggﬁsiga% eral digital to
anal og conver-t'ersmjg1 , Z%gcang% 4{8 or Converting digl a?y'i mage data into

an anal og | um nance signal and colour difference 25 signals are connected
to the controller 100 and encoders 140 and 270 for encodi-ng the broadcast
signal s into NTSQA syhachrosiging, sighalrsepanatostldO\forostparatingvat synchoonizing -
connected to.t h(i encoders 140, and, 270 and- : o __

signal from the image signal is connected to a colour difference generator 120 W,

for generating colour signals R-Y and B-Y from the image Sig-nal.

10 o o _
A multiplexer 170 for mixing the colour .differenee s1gnals is connected

to the colour difference generator 120. A synchronizing signal g‘enerator 130

for generating a 4fsc generating signal (fsc denotes. a colour subcarrier

frequency and is set to 3.5795 MHz when in NTSC mode) relative to a

15  broadcasting mode is connected to the synchronizing signal separator 110.

A controller 100 for controlling the entire system is connected to a
luminance line memory 190 and a colour line memory 200 for respectively
1H delaying the luminance and colour signals and s also connected to a basic

20 clock generator 250 for generating a basic clock signal and a video memory

210 for compatibly converting different fields.

Several digital to analog converters 220, 230 and 240 for converting

digiial image data into an analog luminance signal and colour difference

25  signals are connected to the controller 100 and encoders 140 and 270 for
encoding the broadcast signals into NTSC, PAL, N-PAL,; M-PAL and
SECAM mode. A switch 260 is connected to the encoders 140 and 270 and



t-7- the controller 100 for selectively providing the signals fromthe -
encoders 140 and 270 under control of the controller 100. An exanpl e of
operation of the illustrated exanple of the present 5 i nvention is
initiated according to commands externally supplied through an input side
t hereof. The commands are transferred through a reset line RST, a data line
DATA, a clock line CK and strobe line STB and i nclude those which will be
|isted below. That is: 10 1) i nput NTSC 2) i nput PAL 3) i nput SECAM
4) i nput N-PAL 5) out put M PAL 15 G)y7 - out put NTSC 7) out put PAL 8)
out.put SECAM 9) out put N-PAL 10) output M PAL 20 11) output TV-still
(general stilkhe éc?atrolféiem(ﬁforpdei’é&afé? ?M%gltﬁb signhBRCRENT fife endoders 2464
deviee, i s operated as the commands répresenting the 25 present input and
out pd# are enand @70t wedertcontrol of the controller 100.

An example of operation of the illustrated example of the present

S invention is initiated according to commands externally supplied through an

input side thereof. The commands are transferred through a reset line RST,

a data line DATA, a clock line CK and strobe line STB and include those
which will be listed below. That is:

W
10 1) input NTSC
2) input PAL
3)  input SECAM
4) input N-PAL
5)  output M-PAL
15 6). output NTSC
0)) output PAL
8) output SECAM
, 9) output N-PAL
\/‘

10) output M-PAL
20 11) output TV-still (general stili)
' 12)  special playback (SLOW)
13) STROBO

The illustrated device is operated as the commands representing the

25 present input and output are entered thereto.
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"~ -8- If a PAL node output for an NTSC input is required, then.the commands
denoting the input NTSC and the output PAL nust be input to the device. 5
In digital effects such as TV-still, strobo etc., the TV-still is achieved
by performng it with the i nput and output previously defined, and the
strobo is effected by inputting the strobo conmmand STROBO. And, a speci al
pl ayback such as a digital slowis effected by receiving a special playbac

k

command and a witing enable signal WE while defining the input and output.

10 The witing enable signal WE has a f@uat as shown in Figure 4 and is
a synchronized with the witing enable signal, WVE when in the speci al

pl ayback (SLON. Mfa PAISihode! 6!\)Atgui Her Véir tNT’SCemtexss'lﬁQﬁked’\Ethé\ hed
hi gh level (H) 15 at a portion ere the picture quality'is excellenty
while it is atomniamdsldenoting ithe iiput NDSCiamd the cnutpwtoPAE muspbe fgit o thel ‘y
shown in Figure 4. In fact, the device is in a special playback waiting -
state by receﬁi?a’\flﬂ@- t he input and out put commands and then receiving the
speci al playback command. 20 At this time, if the witing enable signal
VWE goes to the high level, one field data is stored into the video nenory

210 on the basis ofn aigfel ehfebls SICHAY TV-SNCuFURIEle, ERYTY- AN i e

synchroni zi ng si gna a reading -operation’1s then conti nuéd. 25

I'f the witingy papformifg With\ﬂieﬁ énalé ubpsvidwslp defitidd Nand B 'sérdSo

previously described opération will be conti nuousl y ‘ef f ect ed by the device.
is effected by inputting the strobo command STROBO. And, a special -
playback such as a digital slow is effect_cd: by receiving a special playback |
command and a writing enable signal WE while defining the input and output. - -

10 The writing enable signal WE has a format as shown in Figure 4 and- isa

synchronized with the writing enable signal WE when in the special playback
(SLOW).

More specifically, the writing enable signal WE is at a high level (H)
15 at a portion where the picture quality is excellent, while it is at'a low level (L)

at a portion where noise is presented, as shown in Figure 4. -

In fact, the device is in a special playback waiting state by receiving the

input and output commands and then reoeiving the special playba(_:k cbmménd.

20 At this time, if the writing enable signal WE goes to the 'high- level, one field
data is stored into the video memory 210 on the basis of a vertical
synchronizing signal V-sync and a horizontal synchronizing signal H-sync and

~ a reading operation is then continued.,

25 If the writing enable signal WE goes to the high level again, then the |
previously described operation will be continuously effected by the device.
Accordingly, a writing operation is effected with respect to. the excellent

picture image and the image having noise therein is substituted by the image



Accordingly, a wi.ting operation is effected with respect to. the excellent
pi cture image and the i mage having noise therein is substituted by the

I mage -9- having an excellent picture quality, thereby obtaining a slow
i mage of an excellent picture quality. An exanple of a node sw tching
method will now be described, 5 referring to Figure 2. First, when

recei ving the video i nput and out put conmands, the controller 100 produces
an i nput node selecting signal INSEL to control the synchronizing signal
separator | 10 and the colour difference sQghal generator 10 120 so as to
sel ect the input signal. The controller 100 produces an out put node '

sel ecting si gnhiviﬁyTaxSEkcémme{ibmb quaditg,y thierebyiobtaiging anslowo émagetofr anl 30
and tfe. NTSC, PAL, N-PAL, M PAL signal encoder 140, thereby selecting a

br cadéakt i ng nexkellent pistureoqualityout put si gnal .- 15 Next, the video
signal is entered through the video input termnal Vin. The synchroni zing
signal separator 2 separates the vertical synchronizing signal V-sync and

hori zontal synchroniyzi ' I ' [ N, A/ uppl 4 0.t he
Cont rol | or 100, TheAhRpRplE' B, §'aPode Moliing el wifl o) BE; dibbea;
signal Y-1§ angfeHipps (¢ Fighye 2.um nance signal. Y-IN to the 20 ~ controller
100 through the anal©g to digital converter 160. The col our difference

signal generator 120 separates the colour difference signals R Y and B-Y
fromthe video signal input. The colour difference signals are supplied to
the nul tipl exer 170First, when receiving the video input and output commands, the

: controller 100 produces an input mode selecting signal IN-SEL to control the
~ synchronizing signal separator 110 and the colour difference signal generator
10 120 so as to select the input signal. The controller 100 produces an output

mode selecting signal OUT-SEL to control the synchronizing signal generator

130 and the NTSC, PAL, N-PAL, M-PAL signal encoder 140, thereby

selecting a broadcasting mode proper to the output signal.

15 Next, the ﬁdeo signal is entered through the video input terminal Vin.
The synchronizing signal separator 2 separates the vertical synchronizing
signal V-sync and horizontal synchronizing signal H-sync which, in turn, are
supplied to the controller 100. The low pass filter 150 extracts the analog
luminance signal Y-IN and supplies the luminance signal Y-IN to the

20  controller 100 through the analog to digital converter 160.

The colour difference signal generator 120 separates the colour
difference signals R-Y and B-Y from the video signal input. The colour
difference signals are supplied to the multiplexer 170.

The composite video signal is subjected to a colour difference
separation; a colour system such as NTSC, PAL, SECAM is removed but

synchronizing systems V-sync and H-sync exist. In this case, the luminance



25 The conposite video signal is subjected to a colour ‘difference
separation; a colour system such as NTSC, PAL, SECAMis renoved but
synchroni zi ng systens V-sync and Hsync exist. In this case, the | um nance
- 10 - signal is converted into the digital signal in accordance with the

| um nance cl ock signal Y-CLK generated by the controller 100 and the
digitally converted signal is supplied to the controller 100. The col our
difference signals R Y and B-Y are input to the analog to digital converter
180 t hrough 5 the nultiplexer 170 operjgiing in accordance with a control
signal CTL transferred fromthe controller 100. At this tine, the col our

0100, 10, s AR ndd o S Sl A B b a2

and
t hen supplie our si gnal data C e contro i

The conver sndlm:lsesigmca(-m.l(hgeﬁermeda etlid wontrollePATO0 aantl tthe  diziailly
signal G DATA, digitally effected by the analog to digital converters 160
and 180, ar €oaverted evignal isesuppliedeto thep enntraljeni160. t Hthes calour rdjfference,  f or

S NErsi 3 gl R B it e o BT e o0 o
[ SG. 0 ,
the si grnl < PF JnliiexiL A28 pBeHDE, BF AcSHOReR utEE "ol aidinl 'CRIC o
to the | um nagiGferréd Srofit IR ¥ortPOlIEN 1000 A his! time, W&uﬂﬁﬂalbgrtelagnﬂhe |
controller 100 and then 20 are stored into the video memory-210

control of tdoavertet 180Ireceiv@$ the colour clock signal C-CLK and then supplies the .

“colour signal data C-DATA to the controller 100. = - _ U

10.  The conversion sequence of the luminance signal3"_‘1'-'DATA and the
colour signal C-DATA, digitally effected by the analog to digital converters -
160 and 180, are differently determined dependmg upon ‘the scanning lines,

~ for example, 525 lines or 625 lines.

15 - More speéiﬁ'cally, if PAL, SECAM or N-PAL signals havihg 625
scanning lines at 50 Hz frequency are converted into an NTSC or M-PAL
signal having 5_25: scanning lines at 60 Hz frequency, the signals from the
analog to digital converters 160 and 180 are entered to the luminance line | v
| memory 190 and colour line memory- 200 through the controller 100 and then
20  are stored into the video memory 210 under control of the controller 100.
The signals stored in the video men{ory 210 are supplied through the
~ controller 100 to digital to analog converters 220, 230 and 240

Alternatively, if a signal having 525 scanning lines is converted into a

25  signal of 625 scanning lines, then the signal input from thé analog to digital

converters 160 and 180 is directly supplied to the video memory 210 and is

entered to the digital to analog converters 220, 230 and 240 through the line
memories 190 and 200. B o



:The signals stored in*the video nenory 210 are supplied through the
controller 100 to digital to analog converters 220, 230 and 240.
Alternatively, if a signal having 525 scanning lines is converted into a 25
signal of 625 scanning |lines, then the signal input fromthe analog to
digital converters 160 and 180 is directly supplied to the video nenory 210
and is entered to the digital to anal og converters 220, 230 and 240 through
the line nmenories 190 and 200. The change of the conversion sequence
allows the nmenory to be reduced in capaci-tyl because the video nenory 210

al ways stores a signal of 525 lines. Cenerally, a signal of a |arger nunber
of scanning |ines c¥Rebehatpei bF the vevesion equencd @llowsothea nsemoiyetonberber
of liwes. 5 In order to convert a 50 Hz signal (50 fields) into a 60 Hz

si gnak (60 fi etedwired tilvicapacity becqusefthe aideo memaryc2i (hglwayssiores|a/signal of
converting a signal of five fields to a_signal of six }iel ds. That is,, as
shown i n Fi gur3Z3 lingsenGenerallys iangignakoba larger numberaef seanging lineg cangbe|
625 lines of the.,signal are 10 .converted j,nio | i by way of the
line nenories qa:f@@'a%vfﬁ@d 1 atq\%mggq FW@LIC'E ﬁfﬂg"%g&?\ggﬁfeéd are witten
into the v'sdeo menory 210 (the vertical synchronizing signal is equal to a
synchroni zing signal of an original video signal). On the contrary, the 60
field signal from tiy of@fofd Esnve?PaZUHZNighal (56afelds) inte 60 Hnsignal (60
relation with the synchronizing signal generator 130 15 which produces
the 60 field sfiells),othiz camy bei preférably- agheveshbly ompatibly noavmgwmg@abpf

converting a signal of five fields.into.a signal of six fi.el , a
J ﬁge fields to a signal of six fields. TRat %s, as shown in lgisgure Y when
W

com)e’rting the 50 field signal to 60 field signal, 625 lines of the signal are
10  converted into 525 lines by way of the line memories 190 and 200, and the
525 lines thus converted are written into the video memory 210 (the vertical
synchronizing signal is equal to a synchronizing signal of an original video
signal). On the contrary, the 60 field signal from the memories 190 and 200
is read in a synchronous relation with the synchrohizing signal generator 130
15  which produces the 60 field synchronizing signals V-sync and H-sync. Ina
procedure of converting a signal of five fields into a signal of six fields, any

one of the five fields is repeatedly read to obtain the six fields.

When converting the 60 field signals into 50 field signals, the last one

20  of six fields of the original signal is skipped to produce the desired signal of
five fields. The five field signal ﬂoﬁ the video memory 210 is read in
synchronism with the synchronizing signal generator 130 which produces the
synchronizing signal in 50 fields. The signal thus read is converted into a
signal having 625 lines by way of the line ‘memories 190 and 200. The

25  common applications in the previously described detail are that the six field
periods of 60 field signal are substantially synchronized with the five field
periods of 50 field signal and the video memory 210 is first written and then

is read.



one, of the five fields is repeatedly read to obtain the six.fields. Wen
converting the 60 field signals into 50 field signals, the |ast one 20  of
six fields of. the original signal is skipped to produce the desired signal
of five fields. The five field signal fromthe video menory 210 is read in
synchronismw th the synchroni zi ng signal generator 130 which produces the
synchroni zing signal in 50 fields. The signal thus read is converted into a
signal having 625 lines by way of the line nenories 190 and 200. The 25
common applications in the previously dggcribed detail are that the six
field periods of 60 field signal are substantially synchronized with the
five field periofi thé 1in@ édriledsidhadearibad aboave t6l eonvertthe sighall 6f bR5St
witten and then is read. - '12- In the line conversion deScri bed abfoge,
to convert lihes mitgrthe signab2¥ J25nknes, the sigmal 43 goavertéd 23 tatiocsf 615hby ™Mnal

is converted in aratjo of 6:5 by ‘of a nethod as is described below. 5
sorahod-bl

6/5 =1.2 52%ayjefca method agig de Q%el ay> - < present > 10 1
(1) ' o..... + 12 _ (2) . 1 X 0.2...+ 2 X
0.8.. 3 (3) "2 X 0.4...+ 3 X 0.6.. 4 (4)

3 X §.6...+ 4 gD

525 lines - 626 lines

<lH delay> ... - <present> '
10 - o
1 ) B D U
2 @ 1 X 02 ...+ 2 X 08..
-3 3). 2 X 04 ...+ 3 X 06..
| 4 @ 3 X 06 ...+ 4 X 04..
15 5 G) 4 X 08 ...+ 5 X 02..
(6) 5 .. + 0
: @ B | 4+ 6
7 ® 6 X 0.2 + 6  ]“J
20 .
video memory horizontal synchronising signal of
. address the synchronising signal generator



a5 . 5 . (5B) 4° X 0.8 + 5 X 0.2.. (6)

5 +0.... 6 _ (7) 0 ' + 67
(8) 6 X. 0.2 + 6 .... 8 20 video nenory
hori zontal synchronising signal of address the synchronising
si gnal generator 25 - 13 - 5/6 - 0.833... 625 lines 525
lines < |I-H delay> .. < present > 5 2 (D) 1 X 0.833
..+ 2 X 0.166 3 (2) . 2 X 0.66 .. + 3 X 0.33. 4
(3) 3 X 0.49 .. + 4 X 0.5-130 5 (4)
4 X 0.33... + 5 X 0.66. 6 (5) 5 X 0.166 .. +
6 X 0.833 7 8 - (6) 5/6 -0.833... X 0.833.. + 8 -X 0.166 9
(7) 8 X .0.66 ...+ 9 X 0.33. 15
44 625 lines 525 lines
<1-H delay> .. <present >
'S5
1
2 n 1 X 0833..+ 2 X 0.166
3 2 2 X 066... + 3 X 033.
A 4 3) 3 X 049...+ 4 X 05..
10 5 @) 4 X 033...+ 5 X 066
6 5) 5 X 0166.. + 6 X 0.833
7 .
8 ©6) 7 X 0833 ..+ 8 X 0.166
9 @ X 066... + X 033.
15
1
U

synchronising signal of the original video signal.
20
According to the line convérting method as described above, the signal
of 525 lines can be converted into a signal of 625 lines by way of an
algorithm which applies a weighting value of 1.2 to any one of 525 lines and
applies a percentage to the present signal and the signal 1H delayed by the
25  line memories 190 and 200 in the signal 625 lines to be converted, thereby
producing one line. the signal of 525 lines is first stored and then is
converted into a signal of 626 lines. Substantially, a portion changed from a’



Ed

1 synchronising signal of the original video signal. 20 According to the

l'i ne converting nethod as described above, the signal of 525 |ines can be
converted into a signal of 625 lines by way of an al gorithmwhich applies a
wei ghting value of 1.2 to any one of 525 lines and applies a percentage to
the present signal and the signal 1H del ayed by the 25 line menories 190
and 200 in the signal 625 [ines to be converted, thereby producing one '
line. the signal of 525 lines is first stored and then is converted into a
signal of 626 |ines. Substantially, a p¢gtion changed from a -14- fifth
field to sixth field is discrete but a reading address for the nenory 210 -
i's 1H del ayGifthsfiekdha sikitefield'is diserets bupa readinpaddedissfordhemanbiy 219
"Alternatively, a signal of 625 |lines can be converted into a signal ofi &
525 |ines bis heydelayedh salthatr theHineé conwersionamayibghachieyedaéffectivelp. 8333°
applied to any one of the 626 lines and a percentage is applied to the
present signal and 1H del ayed signal of - 525 |ines, thereby producing one

the 1o or o nargtinhvelys o HBhahs 825 s dn B Bofvind Buord sidmdl o7
e 10 ori DREr Y S VA atiatial
Cont | nudusl § ur TRy MO RE A MlpothuhTh WhiGPNCEMGe Ve W330S 1 ©

address f or appléed wm{mwmhams lifies and a pefdentdgesiscapplieditoahegprasemt 250
supplies a basic clock EX-CLK to the . _ o . . _
signal and 1H delayed signal of 525 lines, thereby producing one line.

When converting the signal of 626 lines into a signal of 525 lines, the '

10 original signal is immediately converted in line. ‘The fifth line and sixth fine
are discrete, but it can be considered that th'é' signal is contihuéu's_ly written in
the video memory 210 by 1H delaying a writing address for the video
memory 210. | |

15 The baéic clock generator 250 su_pplies a basic "cloc':k EX-CLK to the |
controller 100 and the synchronizing signal generator 130 genei'ates the 4fsc
signal conforming to the broadcasting mode to produc':e a synéhfdnizin'g signal
corresponding to the mode. The digital to analog converters 220, 230 and U
240 supply the luminance signal Y and colour difference signals R-Y and B-Y

20  through data bus lines. The digital to analog converters 220, 230 and 240
separately employ the clock signals so as to reduce the number of signal I/0
pins of the controller 100. The encoder 140 codes the'lu'minénce signal Y and
colour difference signals R-Y and B-Y of the NTSC, PAL, N-PAL, M-PAL
broadcasting modes and supplies the coded results to the output switch 260.

25  The encoder 270 codes the luminance and colour difference signals of
SECAM broadcasting mode and supplies the cdded: signals to the output
switch 260 to obtain the video output Vout selected by the switch 260.



controller 100 and the synchroni zing signal generator 130 generates the

4f sc signal conformng to the broadcasting node to produce a synchroni zi ng
signal corresponding to the node. The digital to anal og converters 220, 230
and 240 supply the lum nance signal Y and col our difference signals R Y and
B-Y 20 through data bus lines. The digital to anal og converters 220, 230
and 240 separately enploy the clock signals so as to reduce the nunber of
signal 1/0 pins of the controller 100. The encoder 140 codes the | um nance
signal Y and col our difference signals R.X1&nd B-Y of the NISC, PAL, N PAL,
M PAL broadcasting nodes and supplies the coded results to the output

swi tch 260. 25  Thenp e oflfive ddicfibeé exakfple UoR i) present! invemion, dihéerthece
si gnal s, of SECAM br oadcasti ng node and supplies the coded signals to the
out put,swi t ch gdévisionobtoaidoasting miodes cantheutorpatiblyasiwditched, layvitbe tapé can
260. ° - 15 - 'In the_above-described exanple of, the present invention,.
since the tel ebesieproducsdaragardless sl fhe tapp mecording mpde. g: HBAre,aths deo

Lt s onbod monBRBPdREnt G Die 1ERRHR) R b pURSIE 4l MhefRiteloifionhBEe o,

mode 5 ngt‘t"’gﬁSﬁm&.Viﬂeﬁdﬁﬁfﬁ%ﬁn 3 B‘Siphﬁle%f {cRirig Bwd Vields 98 Emplo emopfyed

for standard evi st on signal con on wthout "using a | arge nufrber o

field menori esstafidaqd @lodision Sighallcvnvetsionnwithoat 'hg & targermanber ofificlde
cost of manufacturing the device can be decreased. 1 Al t hough a

speci fi ¢ exanpmeméries.eskctordinglyy thendéviee bar becsimply isoustructediand the cost

under st ood t hat vari ous c,han%es and nodjficati og(f w |l be nmade
_ of manufacturing the device can be decreased.
=

10 Although a specific example of present invention has been described,
it will be understood that various changes and modifications will be made

therein without departing from the scope of the invention.



therein without departing fromthe scope of the invent ion. - - 16 -
CLAI MS: 1. A devi ce fpr. aut omati ¢ switching of “tel evisi adcast

nodes, the device conprising: 5 a | ow pass fil ter racting a
| um nance signal froman input tel evision video si mw 'IM”‘
digital converter connected to the |low pass filter* 7] t| ng the

| um nance signal to a digital signal; a synchronizing si gna'1 §epar ator for
separating synchroni zing signals fromthe i nput video signal; 15 = . a
col our difference signal generator connggted to the synchr oni zi ng signal

separator, for generating colour difference signals fromthe video signal;

a synchroni gpAIMSnal generator connected to the synchronizing signal. 20
separator, for supplying a 4fsc generating signal proper to a select egf
e

broadcast node and for generating a synchronizing signal; a nultiplex
connected to the col our. difference su%nal generator, for mxing the col our
di fference dignalk; ezzpeafprawanowncos\u @nngmfcm:moerbmdnwtmdcs) thee
nul.tipl exer,, for convertl ng the mxed colour difference signal to a digital
signal to pPE¥Ee ng:

5 .
a low pass filter for extracting a luminance signal from an input

television video signal;.

. an analog to dlgltal converter connected to the low pass ﬁlter for

10 convertmg the luminance signal to a dlgltal sngnal

a synchronizing signal separator for separating synchroniiing signals |

from the input video signal;

15 a colour difference signal generator connected to the s_i_ynchrbnizing
signal separator, for generating colour difference signals from the video

signal;

. a synchronizing signal generator connected to the synéhrdnizing signal
20  separator, for supplying a 4fsc generating signal proper to a selected broadcast

mode and for generating a synchronizing signal;

a multiplexer connected to the colour difference signal generator, for

mixing the colour difference signals;
an analog to digital converter connected to the multiplexer, for

converting the mixed colour difference signal to a digital signal to produce

" colour signal data;



col our, signal data; - -17-=.a controller for generating control signals to
control operation of the deVi ce; a lumnance |ine nenory connected to the—
controller, for delaying the 5 | um nance signal by 1 horizontal period; a

colour line nmenory connected to the controller, for del ayj m“L
signal by 1 horizontal period; 10 a basic cl ock “lﬂmmlmmt d
to the controller, for generating a basic clock signal; a*ideotnehory *
connected to the controller, for storing field inage signals fromsaid

| um nance Iine menory and said colour |ind?enory, or 15 fromsaid

anal ogue to digital converters, according to a chosen conversion sequence,
a digital to anal oga centeller for generating dontiol sigimld toicoatrol bperationvef theng
digitak i mage data into an anal og | um nance signal and colour difference 20
si gnalkgs and adevdog;oder connected to the digital to anal og converter, for
encoding the analog signals to a sel ected broadcast node. 25 2. A
device according to claim1, wherein there are provided a plurality of said

bt oadcast i ng si gnal A dgainihch 1 sEcR) Tofeabd RE e o ollG TBE HElGing fhe

5 luminance signal by 1 horizontal period;

a colour line memory connected to the controller, for delaying the

- colour signal by 1 horizontal period;

10 a basic clock generator connected to the controller, for generating' a

basic clock signal;

a video memory connected to the controller, for storing field image
signals from said luminance line memory and said colour line memory, or
15 from said analogue to digital converters, according to a chosen conversion

sequence,

a digital to analog converter-connected to the controller, for converting
digital image data into an analog luminance signal and colour difference

20  signals; and

an encoder connected to the digital to analog converter, for encoding

the analog signals to a selected broadcast mode.

25 2. A device according to claim 1, wherein there are provided a plurality |
of said encoders each for encoding received analog signals to a respective

broadcasting signal standard, and a switch connected to the controller and’



- 18 - encoders, for sel ect'ively providing any one of the signals fromthe ~

encoders under control of the controller. 3. A device according to claim
2, conprising a first said encoder for 5 encodi ng r ' u " gignal s
to an NTSC, PAL, N-PAL or M PAL standard, and a seconmm"m uzmﬂ nﬂmIIr
encodi ng received anal og signals to a SECAM standard. 4. ¢ A-deVi e for
converting tel evision broadcast standards, the device 10 conprising a
| um nance line nenory, a colour line nenory, a video nenory, witing nmeans

for witing video signal data into the ygdeo nenory, reading neans for
readi ng video data out of the video nenory, and control means for -

sel ecti vel Yepashi AefediVeRH ' ' lsib L6, ‘:f:@d‘gﬁgi,es
ei t her bef o?e wWr f??ﬂ"gasrgr aftgrdptrbe‘ggii'%gﬁﬁ Bgﬁgfgg%g rﬂ%ﬂ%?‘ ('t)lhé[‘@g t hegvgdeo

15 menor yunddr ésiesldsfyie ¢qigrolersel ecti on of standards between whi ch*
conversion is effected. 5. A device according to claim4, further '
conprising any one or nore of the features disclosed in the acconpanying

o I\ deviSe 1 ot dRbice G amECn cli gcfgf@% - BRI eto00es B do.
Figure S or chfng JeSERY Alaide Medilh SoTaf 1 TSC"BAL, ROPRL or FRARTT °
of swi t chi ngafdard0Anard ké&ddeéaﬁaie?keﬂeﬂof&?éifeﬁﬂh%gz mﬁmbg%igm@w being,

substantially as herei nbefore described with re o Figure
a SECAM standard. : '

4. A device for converting television broadcast standards, the device \U’
10  comprising a luminance line memory, a colour line-memOry, a video memory,
writing means for writin’g video signal data into the video _memofy'; reading
means for reading video data out of the video memory, and control means for
selectively passing data through said colour and luminance line memories
either before writing or after reading of the data into or out of the. video
15 memory, in dependence upon a selection of standards 'bétwéen which

conversion is effected.

5. A device according to claim 4, further comprising any one or more of : u .
the features disclosed in the accompanying specification, claims, abstract |

20  and/or drawings, in any combination.

6. A device for switching or converting television broadcast standards, the
device being substantially as hereinbefore described with reference to Figure

2 or Figures 2 to 4 of the accompanying drawings.
7. A method of switching or converting television broadcast standards, the

method being substantially as hereinbefore described with reference to Figure

2 or Figures 2 to 4 of the accompanying drawings.



2 or Figures 2 to,4 of the acconpanying draw ngs. - 19- 8. A vi deo

recorder or reproducer provided with a switching or convef—ﬁ—ﬁg—dew—ee———
according to any of claims 1 to 6, or adapted to operate in _accordance wt II

ccor danc
a nethod according to claim7. 5 9. A video recorder or ﬂl‘ HIH' I""
according to claim8, being a video tape recorder or repro o .

- -19 -
8. A video recorder or reproducer provided with a switching or converting
N
Lr," device according to any of claims 1 to 6, or adapted to operate in accordance

with a method according to claim 7.

5 0. A video recorder or reproducer according to claim 8, being a video

tape recorder or reproducer.



