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DISPLAY WITH DOUBLED HORIZONTAL LINES which lssued

November 15, 1983. 1In another form of progressive scan
system, the "extra" lines for the display are obtained by -
interpolation of adjacent horizontal lines of the incoming

20 video signal as described, for example, by K.H. Powers in
U.S. Pat. No. 4,400,719 entitled TELEVISION DISPLAY SYSTEM
WITH REDUCED LINE SCAN ARTIFACTS which issued August 23,
1983.

It has been recognized by Powers that a superior
~ 25 progressive scan image may be obtained in cases where (
there is no significant image motion by delaying the video
signal by one fiéld and interleaving time compressed lines
of the incoming and field delayed video signalé. In this .
way all 525 lines of an interlaced frame (NTSC assumed)

30 are available for display during each field period thereby
avoiding the loss of vertical resolution characteristic of
conventional line interpolators. When motion occurs,
however, the temporal difference (1/60 second for NTSC,
1/50 second for PAL) between the undelayed and the field

35 delayed lines causes visible artifacts to be produced
(e.g., double images, serrated edges, etc.).

Another approach to producing progressive'scan
conversion by field processing is described by Tanaka in



Anot her approach to producing progressive scan conversion by field
processing is described by Tanaka in *@ -2- Japgnese Application Kokai
(Lai d Open) No. Sho 58-79379 entitled A TELEVI SI ON RECEI VER published (Il aid
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lines for display in 25 two freguenc ands provide a desir :
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to form the complete progressive scan output signal. 1In
an embodiment of the Tanaka system the time compressed
non-field delayed high fregquency lines are also subjected
- 20 to vertical interpolation after speed-up and before high
pass filtering. .
' In accordance with an aspect of the invention,
it is herein recognized that field progressive scan
systems which process interpolated lines for display in
25 . two frequency bands provide a desirable_“softening" of the
double images produced during motion. Edges look better
because high frequency components of interpolated lines
are temporally aligned with high frequency components of
the "real" (i.e., incoming) lines. Low fregquency
30 - components of interpoiated lines in such systems,
nevertheless exhibit temporal asymmetry with low frequency
components of real lines and thus tend to cause low
frequency ghosting during motion. The illustrated
embodiment of the present invention provides a progressive
35 scan system having reduced motion artifacts.

In one aspect the present invention provides a
video signal processor in which a field delayed
time-compressed signal and an interpolated time-compressed

--signal, both derived from an input video signal, are



frequency ghosting during notion. The illustrated enbodi ment .of the present
i nvention provides a progressive 35 "scag-system havi ng reduced notion
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interleaving the time congresse nals to forma video output “signal of
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i ncl udes an coprespondingopictaseyelgmentisdeF 2aid FidineSa¥edagedving a -
given line rggﬁs A.first filter neans, coupled to the input neans,

provides a f |ﬁﬁgpﬁ Fated video output signal and a field delayed vifeo
out put diSgnal . A seconditicuti¢r meaass foroldpwethass fidtering said frame

averaged signal, for high pass filtering said line
averaged signal and for combining the filtered Signals to
form an interpolated signal; and
speed-up means for time compressing said

20 interpolated and field delayed signals and for
interleaving the time compressed signals to form a video
output signal of pfogressive scan form. .

‘A progressive scan proéessor'embodying the

invention includes an input means for receiving a video

25 input signal having a given line rate. A_first filter
means, coupled to the input means, provides a frame \
interpolated video output signal and a field delayed video
output signal. A second filter means, coupled to the
first filter means,'line-comb filters the field delayed

30  video output signal to provide a field delayed and line
interpolated-Outpgt'signal having picture elements
spatially and temporally aligned with corresponding
picture elements of the frame interpolated video output _
signal. A circuit'means, coupled to the first and second

35 filter means, low pass filters the frame interpolated
video output signal, high pass filters the field delayed
and line interpolated video output signal;and combines the
resultant low-pass and high-pass filtered signals to form |
a resultant video output signal having said given line



first filter means, 1ine conb filters the field delayed 30 video out put
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FIGURE 1 is a bl ocR*@"Rdea b

i nvention; Fl Cid?ESwae&e(in?: 1I1hde%11reﬁeezts§0&tﬁealdeamtédemmalkel5:éﬁﬁncmshi ps
of video |ine struct e produced y, th ceiver of FIGURE 1, FIGURES 4 and
S are diagramillu iﬁf ilter characterlstlcs used in
t he recei ver of FIGURE 1; an&IENRE 1l is a bldéhadﬂﬂgnamnuf'haﬂ&i&ﬁxﬁﬂon

diagrams of 1 anovocsglie .‘%%a@iﬁf%%% A, | O DRe 1 conpr {sen o
rece\VIng ' FIGURES 2 and 3 illustrate spatial and temporal
15 relationships of video line structure produced by the
receiver of.FIGURE 1;
 FIGURES 4 and 5 are diagram illustrations
complementary filterICharacteristics used in the receiver
of FIGURE 1; and |
20 - | FIGURES 6 and 7 are block diagrams of
transversal filters suitable for use as low-pass and
high~-pass filters in the receiver of FIGURE 1.
The receiver of FIGURE 1 comprises a receiving
circuits unit 10 of conventional design having an input 12
25 for connection to an antenna or other suitable video RF
gyj : source and an output for providing a baseband video output
signal S1. For purposes of illustration, signal S1 will
be assumed to be of the NTSC video format standard. The
pfinciples'of the invention apply equally to video signals
30 of other standards such as PAL or SECAM. Unit 10 provides
' functions such as RF tuning, IF amplification, video
demodulation, etc. Unit 10 may be omitted when the
receiver is used as a video monitor for sources having
baseband'video outputs (e.g., video tape recorders).
35 Signal S1 is applied to a luminance/chrominance separator
~ (¥/c) and analbg-to-digitall(A/D) conversion unit 14 of
conventional design which provides separated and digitized
luminance (Y1) and chrominance (Cl) output signals. It is
- preferred that the separated signals be processed



circuits unit. 10 of conventional design having an input 12 25 for
connection to an antenna or other suitahig video RF source and an out put
for providing a baseband vi deo output signal Sl1. For purposes of P ‘
illTustration, signal S1 will be assunmed to be of the NTSC video forfag
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as to erisureimpapeed ¢ theatlunimindd asigmngussiany thrcugnancscsd ghml s
(Y2 and G3) @%egogkipk%y%%éﬂ}éiﬁﬁé%%éﬂ&éﬂ¥§té§%ion of the luminance
and chrominance signals (Y2 and C3) when displayed on a
display unit 20. ' .
The delayed chrominance signal C2 is applied to

20 a chrominance signal speed-up unit 22 which doubles the
chrominance signal line rate. This may be done, for
example, by storing each line of signal C2 in a memory and
recovering each stored line two times in one line interval
as described, for example, in the aforementioned Dischert

25 patent. Unit 16 converts the double line rate chrominance
(C3) and luminance signals (Y2) to analog RGB form for
display on unit 20 which is synchronized therewith by
normal field rate timing signals V (59.94 Hz for NTSC) and
"double line rate" timing signals 2H (31.468 KHz) supplied

30 thereto by a timing unit 24. Since the line rate has been
doubled and the field rate is the standard NTSC value,
display 20 provides double the number of lines per field
as that provided by a conventional display and so the
raster line structure is less visible.

35 Progressive scan processor 50, émbodying the
invention,
includes a cascade connection of delay units 56-60
coupled to terminal 52 and having delays of 262H, 1H and
262H lines, respectively ("H" signifies horizontal lines

N,



The del ayed chrom nance:signal" C2 is applied to 20 a chrom nance signal
speed-up unit 22 which doubles the chromi nanceésignal line rate. This may
be: done “-for exanple, by storing each line of signal C2 in a menory and
recover#ig each stqred Ilag two tinmes in one |line interval as described,
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of adder 62.. | n coulti the outpakepEntdelas- &411& 56f. or m a frame conb filter

t her eby producing at the -.out Rk Qkpﬁttt ggllaa ?1 dﬁ@l@a'&e.}%ﬂ %’%&f%nlt 58
one e

equal to the average of lineS't art trve
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relative to the field delayed signal Yd at the output of
delay unit 56 or 262.5 lines relative to signal Yl. Since
the delays have been'selected as described, the frame
20 averaged signal S3 is spatially and temporally aligned
with the field-delayed line-averaged signal S4 and both
lag the field delayed luma signal Yd by one-half-line.
Signals S3 and S4 are applied by means of
complementary low-pass and high pass filters 70 and 72,
25 respectively, to an adder 74 to generate an'ihterpolated
video output signal Yi. Each line of a given field of Yi
includes a low frequency component (S5) taken from the
corresponding lines of the immediately preceding and
following fields and includes a high frequency component
30  (86) taken from the preceding and following lines of the
given field. - FIGURES 4 and 5 illustrate suitable low-pass
and high-pass complementary characteristics of filters 70
and 72, respectively. 1In FIG. 4 the responée of low pass
~filter 70 is unity at DC, minus 6dB at one-half the color
35 subcarrier frequency (about 1.79 MHz for NTSC) and is
essentially zero at the color subcarrier fregquency (about
3.58 MHz). The response of high pass filter 72 is the"
exact complement of that of low-pass filter 70.
--SPecificaily, in FIG. 5 the high pass filter 72 has zero



15 averaged output signal S4. . The delay of the |ine averaged or
"vertically interpol ated" signal S4 is omd~half line relative to the fjeld
del ayed signal Yd at the output of delay unit 56 or 262.5 lines rel atkve to:

signal Y1. Since the delays have _been_sel ected as descrihed, the frarfe20
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filters 70 anhg?Z}nF§§ﬁé§Fﬁvg 9°Lﬁ%PP%.sigpﬁgP po FeMaRR ML filter
70 is unity aelementsnof GdBcessomeSBalforiha dEpmedp™ WixuitewHi@guency
(about 1,39 o] d s entd al |y zer t, & col or bcarsier
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exact conpl encompressied: S4gnAdE- Bos Producer a7 Progressiivenlsoan isigiad 5 the
hi gh pass fil 0 ; Sq j if . r nse at
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subcarrier fradterpptinghfrommldne: ko ddpe @FdShawsh generadily iiin FIBURE and

72 is unity ap,al rher punBesi 8 NBnkkeadtuallyrididioeeand hand (O L0
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signal Yl. Ththeespeedrgpekdrentits cbomprdsess dour0 If-@ Mone' Ydered- up” circuit -
which 10 ting GoMREEsesssd’ AAA! 3 Fdid e indil 'INL NG ddtAd1™
switches 90 and 92, respectively. During one line
interval switch 90 stores Yi and Yd in memories 82 and 86
20 at a given write clock rate. Concurrently, switch 92
sequentially recovers the previously stored lines of Vi
and Yd from memories 84 and 88 with a read clock rate
double the write clock rate. During the next line
interval'storage is in memories 84 and 88 and recovery is
25 from memories 82 and 86. This cycle repeats thereby
produciﬁg the time compressed and interleaved lines of Yi |
and Yd shown in FIGURE 2. _ !
FIGURE 3 illustrates the spatial-temporal
relationships of the field delayed or “réal" lines Yd
30  (indicated by circles) and the interpolated lines Yi
(indicated by crosses) for three fields of the progressive
scan signal Y2 produced by processor 50. Each
interpolated line, such as line B of field 2, is comprised
of a low frequency component taken from the average of
35 'corresponding lines (A+C)/2 of the preceding and following
fields and a high frequéncy component taken from the
average (D+E)/2 of the immediately preceding and following
lines. It will be noted that there is both spatial
(vertical) symmetry and temporal (field-to-field)



conpressed signals to produce a progressive scan signal for display 20

havi ng 525 lines per field with Yi and Yd altemgrating fromline to |line as
shown Qénerally in FIGURE - 2. The -nunber of lines actually displayed is

| ess (abbut 15 482) to allow for blanking during the vertical. interval.

The speed-up cir cusymmefrpyi-sed £f mtim-lo@:@m-sl ithe) enedso nice @ ff2dt8 aandthe high

f t d ta el
e [ Tne i nterval CoPRLpnGe”celpoblne ity Pe Inelrnd sl LikE B nafaliR |
given wite clock these ceaw@emem |a}'e W Fakenqfaem dHey sapeo\fdedd las
previously stored khaesrehi™ (‘i’l@l\dddfé’l% m&rl'g‘?z%184 ANehoA3 o tal}'calfra‘%ﬁl:dw.1.ll

clock rate double %he wite ck r.at e. tthe next [1ne I nterval

storage is inneno Fe?rggué'(ﬁ T kP 5&'@\9&9@ s ComPOnER RSO fodilde $ and
86. rhis gyf!e reaeabsethemhbynp@mdumu@gfﬁhehbuaezcgﬁﬁgsgﬁgﬁ]amﬁlﬂp .th

i nterl eave I nes n | es e
spati al -t enpor al r§F§¥F8§§h|}gl'?%wﬁ@efPéﬂguggliyﬁaﬂﬁﬂn O%s é?

(i ndi cat ed by'circbhapganoch€S|hﬁ@ﬁmshabédthenayeﬁag@m@dmdaﬂamebyAcmmsbés)
for three fields OF ghgxahgqrES%m h 3432 a'%?a;llagPVOQ%F%ﬁa%& Rln %F%iﬁ@'c of

50. Each interpolate ine, sdch as rne 'S CO
| ow frequency ldonpéAead Baliénwhise,t kbexeewidd de 3510@0ﬂﬁébw@nG|MQQHQ@e§n

(A+C)/2 of the preqaﬁhmaneed 1%%'«.-'10vVI 'mef 'J.%'t@%ﬁ%’l‘it%dh'ﬂ'i'xé BPURRMY is being
conmponent taken fr8n1t e average I myedi atel y precedi ng and

foll owi ng |ines. 1FPLRYSE 'n Ve FﬁétwﬁﬁéréaW§ BoRvs FAEEenCYe cOMpnent of
symretry -and t enpopally( SoelI®kst anfitel ci)o+1oosyr:met mhus!,f uidldromoreeuicaseher e

becae 1 nese compGRBRLEERE SIS, JSPhREA DAY A3 BbRgS Shape®s, &5 -
(field del ayed)s si posingAohjeichs =ami fca:clunmamld Zhe ke ightdistedowoif rleguency
frequency componenihogh Lisenly LWRMe df"GrIYIaiIe Lhe AT e HURRY
IRE units or half the amplitude of the low frequency
change.
Considering FIGURES 4 and 5 again, it is _ _
20 preferable that filters 70 and 72 have amplitude response
characteristics that are complementary throughout the
luminance signal pass-band. By "complementary" it is
meant that the sum of the amplitude v. frequency
characteristics is substantially constant. As shown, the
25 curves of FIGS 4 and 5 add to unity at all frequencies
. L from DC to about 4 MHz. The high pass filter 72 is peaked
at the color subcarrier frequency (3.58MHz) but the droop
at the high end of the luminance band is not significant.
" The use of complementary filters avoids
30 distortion of the interpolated luminance signal Yi which
otherwise would occur due to the dual band processing. 1If
- filters 70 and 72 were not complementary, visible
artifacts will appear such as unwanted peaking or
suppression of the vertical or the horizontal or diagonal
35 detail of the interpolated line Yi. Moreover, such
artifacts in the interpolated signal Yi tend to "stand
out" when Yi is displayed because signal Yi is lnterleaved
with- the field delayed signal Yd on display 20.
FIGURES 6 and 7 111ustrate how the functions of



artifact will be one-half of the magnitude of what ‘ever change occurs.
because of the averaging of |lines A and -@- For exanple, when line A of.-
field 1 is black and line C of 10 field 3 ks white, there will be a 100 |RE
unit change in lum nance | evel. The interpolated |ine B which is beingd

di spl ayed, hoesw qassyidnd iah passy filampn 0 antdohemawfbeonly 50 |RE

units (0+100)y i d | Q.
units ( )ingple ed(;][%ﬁil{gl WaHs Lo dd YW SH Y, ﬁ%}leétg%'ency

ghosts (doubl e i nages ovi ng objects can occur and t] ghtest | ow
frequency ghfRegkingy \Bre Npiddedt aTH9s HahaPafs L4HErS0 | RE

T Res 4"ang s mitiep dotdb it I f1e Gupbalnr oyl L 101 09

an again, 4 ty.ds. referabl e tha ers 70 an aye
anpl i t ud® re%&ﬁﬁé?ﬁﬂﬁﬂ%uﬁ%ﬂ%%ﬁﬁ%;§q e urbeim At RERie qrﬁ?ﬁﬁﬁ%ﬁﬁgthe

| umi nance si gresipqreses Bdhey mMovidewp| drentles \Prederits emmodiert, tdwcisum of
the anplitudeg W, JJE A teristd ' t | add .. con

shown,rrpt he Zgl\guﬁ%%{%y@? %ﬁl&%{.}-’%&cﬁf %ﬂinﬁﬁ-ﬁg a% Iaéjf]?/teeqﬁ%%%%u?ﬁm
DC to about 4heiAurfinandetinmus signak Y 4t tesakionlat52 Hes deand

subcar i e | HaHIARY o) N ariiii e KBGO led SdUs St he

| um nance band 1S nof significant. The use conpl enent a ers avoids

30 di st ok?i oPXAAUGRS (Hhee SianRleFq AF fth QEnS QI toiNTRE Standasd# se woul d

Occulr duet to ﬁnqm;%:mm;baf@m{im)rl&nd oy ithe bandividth 71t21reéﬁ@t{(&ss
conpl enentary,_vi.sible artifacts wll appear. syuch as unwanted peaking or
suppressi on &F (HHE FEIGLHND CIEGH RS ?Ecgrﬁ%ﬂ %g'ré]cﬁeﬁ)"r‘?aq“%a ti Iy gf t he

i nt er pol at e'(':I ddmftﬁe:{' Nbf.coNote paxtimulidrg sthat tife il eirpad ret ivsh sis]nal---i
Vnter| eaved WHL SRR Ged LR kel £ia” ARG 1 VU OBl Nadigsion v/
il lustrat® heeniermeddn anitofld reaniyes dandwidih dasicatiiarerto 70 and 72
may be inpl egweh eV dub NS Simp1 il v 180 Sbnefise Would produce
aliasing artifacts. Accordingly, even though the
transveréal'filters of FIGURES 6 and 7 have periodic
{repeated) passbands; they are limited in this specific
20 application to only single pass-bands by circuits 10 and
14 and therefore function as low-pass and high-pass
filters.
Considering now the details of the "low pass"
filter 70 of FIGURE 6, signal S3 at input 600 is delayed
25 Dby 140 nano-seconds in delay unit 602 and by another 140
nano-seconds in delay unit 604. Attenuators 606 and 610 v
reduce the amplitude of the input signal S3 and the output \J
signal of delay unit 604 by factors of one-gquarter and
attenuator 608 attenuates the output signal of delay unit
30 602 by one-half. Adder 612 adds the attenuated signals to
produce the low pass filtered output signal S5 at terminal
614 having the transfer characteristics shown in FIGURE 4.
Since the total delay (280 nano-seconds) equals the period
of the NTSC color subcarrier and all attenuated signals
35 are added, the filter has a response zero at the color
subcarrier freguency as shown. Signal repeat pass-bands
characteristic of transversal filters generally are
suppressed, as previously explained, because of bandwidth
limitations of the NTSC input signal and the input



spéaking, are neither | ow pass nor high-pass filters because they exhibit
mul ti pl e pass-bands with no 5 t heoretical |igpt as to the nunber of

peri odic pass-band responses they provide. In the present enbodi ment, such
filterssFunction as | ow pass and high-pass filters because the Iunlnance

i nput signal Y1l atciecuitbay.52The Bhidhl passtdtrankveCsbandiildelr bdt FIGYRE 7
the source which 1 t na t0 ta dar ds
(4.2MHz | uma band Pﬁtgéggegsgl Q&e%ggndafgtﬁgés t%??%%%gg%qtggﬁggzelglng
circuits 10 and Y-FIGURErft e xcap@ ArD senessedr of4thensdgnsacdi dt€ar |y t hat
if the invention | qubrRkeroaladarbihedldiedl sihauists what sign é/eDersal is

conversion 15 perforned in unit 14 requires bandw dth_Iinitation

prevent sub-hﬁqU|s%mE&ﬁEPPﬁﬁdeVcﬁd@%ﬁgrﬁp§eqﬂéﬁF&rpV@&H€9 §P99§1ﬁgln adder
artifacts. ACCOdeBWEYan&Vﬁﬂbth@u@hnthhbr&ﬂ&VQ&&ﬁ|thelhaaf-@hlﬁbaUlESnﬁl 1n

and 7 have periodic eat ed ass ands, nmyt e if

20 application t 08 3&%§g %ﬁ§l ass- ﬁgﬁﬁstbﬁ ?Fiégfténfo gﬁ nyg&&%& Hadto
therefore functionlasfhduepagé d®dcni Gh- passe&abtéysth@osam@e@sngnndwlmbe 70
details of the ' SS'zyfi r K 600 is
del ayed 25 by 140 %o g do%ég i Kayfsgﬁgng85§'Q§%bs éﬁgkﬁLQ& 40

nano- seconds il defimprgertvedsned Au@@ﬁdétéﬁst@O@rQﬁﬁcslemﬂiﬁm§ﬂﬂ%§Y

ampl i tude of the | BRHagtURaltI2cand SARAOBLP Wombaditly Prabmimsy simid 604 by
factors of one-quarter and attenuator 608 aftenuates the output signal of
delay unit 30 602 by one-half. Adder 612 adds the attenuated signals to
produce the |ow pass filtered output signal S5 at term nal 614 having the
transfer characteristics shown in FIGURE 4. Since the total delay (280
nand¥sbconds) equal s the period of the NISC col or subcarrier and,al
attenuated signals 35 are added, the filter has a response zero at the

col or subcarrier frequency as shown. Signal repeat pass-bands
characteristic of transversal filters generally are suppressed, as :
previ ously expl ai ned, because of bandwidth limtations of the NTSC i nput
signal and the input



-10- circuitry. The “hi gh pass” transversal f||t |dent|caP
to the "l ow pass" transversal filter "of 8y jMﬂ gils of the
signs of the quarter-val ued attenuated srgnals i's 5 .

I npl ement ed by adding the quarter-valued signals in adder 712 and.: “J '
subtracting E%éL3E&hfron1the hal f -val ued signal in-subtractor 714. Si nce

t he del ays and att enuatlr onp;f q,q_tdércs slfbrfdl tﬁrocpsg(ﬁl qn Z,)hﬁ-_r}e @)@ﬁi% -1 he
e

same as in fiJlter FIG. the effect 0 angr he srgn of t
quart er - val uS§ &§¥§ Hal rﬁW£ %RR Wtedics as seen

by conpari ngtEtn@dEEﬁp&e:srsrédS s:tgnﬂ.AIB&E:h Heﬁvedieﬁrdm ! i peE esideo i N

{1 mo- cortpr os S84 L aTe ARCEYIRAVRE Yo S, 4 RRATRATRAYS SERA grideo ar o
i nterl eaved outbutmsdgmedgr dhe imtexpolatesh signal eignla ¢dmbination
i nt er pol at ed ogi qnﬁllglgeﬂgsa £49HYE 10 &ﬁlsm J% enégﬁerterge si gnal

whi ch represents the coOnbinatlon _of sSi I nes and a

| ow pass frlF@méén§tdﬁﬂ ofhisdignads Exam Rﬁﬂﬁnlﬁﬂﬂ&nﬁnﬁ A OLe RS S
fromdiffer emtnfteaeas signad m@ﬁ&@pm& Rhed @drBidRtidd i ch

corresp Qgrng prch eIe ts of the |low pass filtered signal and the high
pass f|| red+ &rB efent @"eFt emporal |y co-incident. 3. A

processor accordrng to Caiml1l or claim2 in mhrch a line of the high pass
filtered signal is deri,ved,frQmthe ave e interleaved i of the
20 field del ayed srgngl pﬁe %8?%?54} %%HEP é; ﬁP 9&53
interleaved coreespondd nig glic tohxlenyedemeingisaloff cdlie)vﬂimg pass nfihiesxed put
signal. 4. AgRLAGeS3Al %%%OHTdHJﬂaﬁsa@&f¥¥}é3 di¥hal are spatlally and \J

15 temporally ‘co-incident.

3. A processor according to Claim 1 or Claim 2
in which a line of the high pass filtered signal is
derived from the average of the interleaved line of the

20 field delaved signal preceding it in the output signal and
the interleaved line of the field delayed s1gnal
following it 1n the output SLgnal.

4. A processor according to any one of the
25 preceding claims in which a line of the low pass filtered
signal is derived from the average of the corresponding
lines in the field preceding the field of the field
delayed SLgnal and the: field follow1ng the field of th
field delayed signal.
30 |
5. - A processor according to any one of the
preceding claims in which the interpolated signal is
time-compressed after the high pass filtered signal and
the low pass filtered signal have been combined.

6. A brocessor according to any one of the _
preceding claims in which signals from different lines are
combined by line comb filtering in the formation of the
high pass filtered signal.



25 precedlng clains-in which a line of the | ow pass TiTtered signrat—s—

derived fromthe average of the correspondrhg lines in |ng
“the field of the field del ayed signal and the field fo”ImmumgHmﬂgm
the Teld del ayed signal. 30 5.---A processor according*tocany

preceding clains in which the interpolated signal is tine-conpressed after

the high pass filtered S|@nalAapdocessbnmacaGSdinbtebedn§lSﬂé'ohaiﬁebeen
conbi ned. 6. A ¥ [ 0, t he

whi ch signals fro g eren%ﬂﬁgﬁégn ?éég% H§%§Lb§nlwﬁ Bogb Fﬁigrggslpn
the formation dekdeed;sionabsisidebaredsi ghahals £rof diFferdnpr bepesor
according to ar&r@r@ormmm Pﬁeeﬁéllﬂarzﬁiaéi ?”Pfxé%?ﬁ "E208 k91§’8}5§§ the

said field delayed sjgnal is qﬁ%a ed, rom di | The
conbi ned it thé¥ %%. FQrPLPVE bhnﬁasgmb+ne@r§agaal apfgaignadspfuoomnde
a line conbi necﬂﬁﬁmﬁnﬁr&&hé@aéﬁefd&@ﬂlbﬂmééeiﬁn{:hérPBFﬁaé‘iSnCBEb’cﬂén%
theformatlongé%] fr) ’ﬁ s filtered SI? 1E_)row frame conbi ned
signal, the neafd &5 %ﬁa?ﬂ%?%. of° P %&ﬁep%r bame cSemRAned asignals o
thehflsldhdeiaymhbstﬁTS imph rini wg fecdeVey def ay Pield pepibdeldsyehi 0 go
each of the fr roces ccor
any one of the%gﬁg%e |HBR%I€§%E?r§?%§#%§:++%P?%m?$§s§naﬁggﬁ?g VﬁaSEPg% of
filtered si@nal® fHireld ipenied! to eashpeef | the | Hrapasandniihe gbophinedi | t er
means havi ng c Iﬁﬂggtary characteristics, each. filter being of the

an

transversal type, t he processor |ncludes means for limting the
bandmﬁdth of said video input signal to the bandwi dth of a 20 given

hroadcast standard. 9. A @rO%K 65560 SSRTaEEOEEERE to CRAPT bRk "SE the

preceding claims in which the low-pass and high-pass

15 filtered signals are filtered in respective low-pass and
high=~-pass filter means having complementary
charac;eristics, each filter being of the transversal
type, and the processor ingludes means for limiting the
bandwidth of said video input signal to the bandwidth of a

20 given broadcast standard. '

9. A progressive scan processor, cbmprising:
delay means having an input for receiving a
video input signal of a given line rate and having a first
o - 25 output for providing a first video output signal delayed
| by one field interval less one half-line, having a second
output for providing a second video output signal delayed
by one field interval plus one half-line and having a |
third output for providing a third v1deo output signal
30 delayed by one frame interval; _
| first means for averaging said first and second
video output signals to provide a first averaged video
output signal;
second means for averaging said video input
35 signal and said third v1deo output signal to provide a
second averaged video output signal;
third means for high pass filtering said first
aﬁeraged video signal, for low pass filtering said second



del ay nmeans having an input for receiving a video i ) gi ven
line rate and having a first 25 output for pri¥i di nglmmmﬂmuum ut put
signal del ayed by one field interval |ess one<hal f-1tnes Havi*ng®a Second—=
out put for providing a second video output signal delayed by one field ™+
i nterval plus onavéndgedividendshgnahgandt fordcombpuingokhpr fiildiemgda t hird
vi deo out put sig e Y+ QN a k bl St a r

aver agi ng said f$?§¥§§%§ %g%ggﬁva§e§°%@tgﬁt&§%§%§?235%3p§%9?§e83t %Fst
averaged video osignalsidndl : second neans for averaging said video input
35 signal and said third ypeeg-9pt REhngi 8Bab1b8 RBOXRYE BeIBYORE aRseadged
vi deoout put,. si gnal ; thlrdgnegns for ?lgh Rass filtering said first averaged
video signal, foFCl®3tPakRiFS| PEARFGTCL; §10E GRAPressing salg.firsy PuIPRt
signal and for ceifhalpofdbhetimét eompragsingegaidoiakterpolated dutput

i nterpol ated vi dep_out put_signal ;_an eed- UR. ns .C I to _sai |
means and 5 t 387 'tﬁP$dgﬂﬁaﬁgg?g}agyﬁggcgﬁgggsgfngﬂga?gmfiFgﬁmgﬁgﬁﬁ%y
signal, for tinmestgnplessonformi 8 noneiptexiladeduvpdeosogiplt signadr of
interleaving lin t bes ki i £9S ignals to forma non-interl aced
vi deo out put sig§§PB% %ﬁ%lg?ggﬁgméﬁéeggFgﬁe rate. 10 10. A vi deo signal
processor §U%stantial|y as herein described with reference to the

acconpanyi ng draw ngs. 10. A video signal processor substantially as
herein described with reference to the accompanying
drawings.




