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The above is also true when a progressively
scanned image is reproduced. 1In such a case, signals
representing interstitial lines are produced from the

20 signals representing interlaced lines received by the
video signal processor. One method of producing a signal
representing an interstitial_ling to be displayed between
two interlaced lines is to use, as the interstitial line
signal, the avefage of the signals representing the two

_ " 25 adjacent lines between which the interstitial line is to

N be displayed (called a line progressive scan system). In {
a video signal processing system includihg a comb filter,
the signal representing the interstitial line may be the
comb filtered luminance signal representing the current

30 image line.

One standard enhancement for vertical
transitions is to artificially make the transition seem
larger. For example, an undershoot and overshoot are
generated for a leading edge transition; and an undershoot

35 and backswing are generated for a trailing edge
transition. In other words, just before a dark-to-light
transition, the reproduced image is made darker, and just
after the transition, the reproduced image is made
brighter. In a progressively scanned video signal
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bri‘ghter.” In a progressively scanned vi deo signal -2- processor, this
ephancenment is applied to both the received signals representing interlaced
| Pnegiand t he produced signal s representlng gnterstitial lines. It is known
that i'f a vertlcal deta|I 5 enhancenent signal, generated in response to
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that such arrangement may effect some residual flickering
where transitions occur. It was concluded, however, that
the overall effect is subjectively pleasing. '

It has now been determined determined that the

20 residual flickering resulting from the arrangement of the
 above-mentioned U.S. Patent is partiéularly objectionable
under certain circumstances. Fo:.example, displayed
letters or other figures having well defined horizontal
lines, tend to have a flicker at the upper and lower edge
_ 25 which make those edges fuzzy. With the increasing use of
\; video signal displays as output devices for computers, and
development of over-the-air information ‘systems, it
 becomes desirable to reduce the flickering without unduly
degrading the vertical detail enhancement. It is
30 especially desirable to reduce the flicker within the
' memory constraints of a line progressive scan system.

In accordance with the present invention in a
vertical detail enhancer receptive of luminénce signals,
interstitial luminance signals ate_produced in response to

35 the luminance signals. Transitions in the luminance and
interstitial luminance signals are modified by having only
overshoot for transitions of a given sense, and by having
only undershoot for transitions opposite the:given sense

to produce vertical detail




35 the lum nance signals. Transitions in the luminance and interstitial

| um nance signals are nodified by having only overshoot for transitions of
a«<gi ven sense, and by having only undershdot for transitions opposite tﬁLf
gl\ven sense to produce vertical detail -3- enhanced | um nance and
interstitial |um nance signals. Further neans Sﬁqiences the vertical detai
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of FIGURE.1; FIGURE 3( t te waveform di agranms useful in
understandlng t he operg%loﬁﬁ%fgfﬁ&ia Earatus illustrated in FIGURES 1 and

2; FIGURE 4(a) through FEGUREel whgetobhpgkagiagramsof| ruyideo sdanad source
of flickeri n%f&éé@f%ﬁb&&&m tgi beeemeaseaeeazﬁl @Aﬁﬁﬁcérand 2; FIGURE 5

is a block ditagram

vertlc det a cer e ng .t he present
i nvention; Fl GURE 6(a) FHEWRBH2 (15 Srb R&EeagPHFGWaQEa%B QIIQEﬁreulng
the reductlcwveftiéarheétagloénhaﬁcuerwhiah fiayabe esedndey thie MiddeE 5;

FI GURE 7 | ock di agr am of detai | enhancer al so embodyi ng
t he presen? ?&hﬁﬁf gﬁﬁs?FGﬁgé¥§%Q?%thfough (c) are waveform di agrans 25
illustrati ng the reduct FDGURE" 8(ajkthroygbf (jheaver wayelifodst dilagnamacer of

& similar rmrtereYh hEhagtepefaliy, LhE ofrdticRoR b, WhratdRe P T 1

4558347. | n HImstrated innFIGURESadecand d¢o signal from for exanple,_the-'

front FIGURE 4(a) through (c) are waveform diagrams s

15 jllustrating the source of flickering in the vertical
detail enhancer of FIGURES 1 and 2; _
FIGURE 5 is a block diagram of a vertical detail
enhancer embodying the—present invention; '
- FIGURE 6(a) through (c¢) are waveform diagrams
20 jjlustrating the reduction in flickering of the vertical
detail enhancer of FIGURE 5; '
FIGURE 7 is a block. diagram of a vertical detail
enhancer also embodying the present 1nvention, and
' FIGURE 8(a) through (c) are waveform diagrams
25 illuetreting the reduction in flickering of the vertical
detail enhancer of FIGURE 7. J
FIGURE 1 1llustrates a verticdl detail enhancer
‘which operates in a similar manner to that described in
the above-mentioned U.S. Patent No. 4558347. In FIGURE 1,
30 an interlaced video signal from, for example, the front
end of a standard color televisien-receiver'(not shown) is
supplied to a comb filter 5. Comb filter 5 produces a
comb filtered luminance Y and a comb filtered chrominance
¢ signalp*'The comb filtered luminance signal Y is
35 supplied to an_interstitial line producer 15 and one input
of an adder.14;_fThe~output of=adder.14'is'supplied to one
input of a 'signal combiner 25. The output of signal
combiner 25, representing the vertical detail enhanced |
interlaced signal, is supplied to one input of luminance



end of a‘standard color television receiver (not shown) is supplied to a
comb fdlter 5. Conb filter 5 produces a conb,filtered |lum nance Y and a
cdbmy{i1tered chrom nance C signal. The conb4Tiltered | uni nance signhal Y is
35 supplied to an interstitial 1ine producer 15 and one input of an adder
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non-1| i near unction I Cul I near on CIrC enerates a
vertical detail anthdwminanceippegessing and speed up circults 35 and 30

.respectively process, and properly sequence, the signals _
‘at their :espeetive inputs to create a signal representing
a progressively scanned image. They could for example,

20 supply such signals to an image display device (not shown)
which could display a progressively scanned image. The
_operation of FIGURE 1 will be explained below.

In FIGURE 2, vertical detail information from
vertical detail extractor 7 of FIGURE 1 is supplied to
25 non-linear function circuit 55. Non-linear function
L circuit 55 generates a vertical detail enhancement signal.
' One appropriate non-linear’function is to core low
amplitude signals, to peak medium amplitude s1gnals and to
_ pare high amplitude signals. An example of such a
30 function is described in U.s. Patent 4,245,237 entitled
| "Controllable Non-Linear Processing of Video Signals"
issued . January 13, 1981 to W. A. Lagoni.
: .The_vertzcal detail enhancement signal from
_ - non-linear function circuit 55 is supplied to one input of
- 35 adder 40 and sgbtractor 45 respectively.' The vertical-
detail-restored interlaced comb filtered luminance signal
¥;, from adder'14 is supplied to another input of adder
40. The output of adder 40 is the vertical detail
-enhanced interlaced luminance signal. The vertical-detail



one appropriate non-linear function is to core l.ow anplitude signals,-to
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signal for the odd lines representing the scene which was

transmitted and represents the signal at the input of comb
o filter 5 of FIGURE 1.

20 ~ waveform (c) is the luminance output ‘of the comb
| filter 5 of FIGURE 1. The comb filter output for a given
line is the average (i e. one-half of the sum) of the
current and preceding transmitted line. Waveform (4) is

the vertical detail output from vertical detail extractor
25 7 of FIGURE 1. It is one-half of the difference between
the current and the preceding line.' waveform {e) is a </
vertical-detail—restored interlaced luminance signal Yil
and is the signal at the output of adder 14. It is the
_ | sum of the comb filtered luminance waveform (c) and
30 ~vertical detail waveform (a) signals. As restored, this
" restored luminance signal closely matches the transmitted
1uminance signal illustrated in waveform (b).
Waveform (£) is the interstitial luminance
signal produced by interstitial line producer 15 of FIGURE
35 1. These lines are the average of the current and
o preceding interlace 1ine and are timed to be displayed in
the interstices between the two averaged lines (i.e. in '
the even numbered ‘lines). Waveform (g) is the
interstitial luminance signal Festored by subtracting the

R



Fhe verti cal detail ,output fromvertical detail extractor 25 7 of FI GURE
1. It is one-half of the difference between the current and the precedi ng
I ne -Waveform (e) is a vertical- detail-restored interlaced |uni nance

S|gn37/[err] and is the signal at the ouﬁput of adder 14. It is the sum of
the conb filtered | um nance waveform (c) and 30 vertical detail waveform
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pass this parti detal l ange.
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t he sum of thé"’f a%r%ﬂ#%ﬁ@r?mmnmﬁm. bli%fthevemmf(br;eand the
vertical det alrest@nal mtmﬁmmﬁxﬁinaﬁeléi%ﬁﬂ%ﬁ%vé’foﬁﬂd &f

e nunber 5
l(: : SaJdRFns edggl over %%%fﬁéfa %P%ﬂ] g a‘ﬂ%%eg?ﬂﬂ {a‘h Iﬁ(‘)'r‘ql! 15 theavtaut
(trailing edgehaddexhpt cFIGimEsmoot'Ihimawlts (1n aﬂxi&l@eﬁ:lﬁﬁtﬁ:gtti‘?ee
Slonal of LB GASHRROEE £140 a'% 2 o HgRdng gy oddBalclt) Iy
This resul ts i4PWer Jiminange sign gagr ine number 11 (trailing edge back-
| "~ swing, or ‘overshoot). waveform (1) is the restored inter-
stitial luminance signal of waveform (£) minus the vertical
detail signal of waveform (d) and is the output of subtractor
20 45 of_FIGURE 2. This results in a lower luminance signal for
line 4 (leading edge undershoot) and a higher luminance
signal for line 10 (trailing edge undershoot). Waveform (j)
is the enhanced progressive scan signal for the odd field .
'_representing the scene brightness of waveform (a). A
_ 25 similar enhanced progressive scan signal for the even
—~ field may also be generated. =
' FIGURE 4 illustrates the source of €£lickering’
inherent in the vertical detail enhancer of FIGURE 2.
' Waveform (a) is the enheneed progressive scan signal for
30'the odd field and is the same as FIGURE 3 waveform (Jj).
| .weveform (b) is the enhanced progressive scan signal for
‘the even field, which is generated in the same manner as
is that for the odd_field, It is displaced by one display
line, however. Waveform (c) shows the superposition of the
35 even field enhanced progressive scan signal (solid line) on
the odd field enhanced progressive scan signal (dashed line).
| ~ On lines 3 and 11, it is seen that the signal
alternates between a bright signal on one field and a dim |
 signal on the next. Ihus, the top and bottom lines of the
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line 4 (leading edge undershoot) and a higher |um nance signal for |ine 10
(trailing edge undershoot). Waveform (j) is the enhanced progressive scan .
signal for the odd field representing the scene brightness of maveforwkga) ¥
A 25 similar enhanced progressive segu signal for the even field may also-

be generated. FIGURE 4 illustrates the source of flickering inherent in the
vertical detail enhancer of FlGURE 2. Waveform (a) is the enhanced
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flicker bgfﬁﬂﬁﬁﬂé a%dh %1%? eFEBQFlPPBSngtégsnﬁPﬁﬁgtPhe t op
and botltorimpthegsamemanndrobj !heyowimlenofl beREiscussed inbdéta%mt of a
vertica r I- n cKer
accordlngqﬁéﬂ?ﬂe pre2€§€ﬁ§%v§ht§§ﬁ Sﬂgé ég é? ?gﬁgkg ?ﬁéégibh FI GURES 1
and 2 n@vecimuthnﬁss cwhichcis nuheevertbeabpdetaélu enhagcementngdgnal, They
wi |1 not fféd t8 Qﬁtébso?&témba ﬁeFEEEﬁE 8 'ebhe etht bt of

non-1| i near cir vertical etal enhancenent'

signal , i saRSQH tewa%uawﬁ autE; EOV&FUE“EPP-iﬁflt teooneTABPYY: Bt agders |
absol ute vg0 Ugndi 62 UkésPéctivalpp! i THet veﬁﬂicaMPdEtﬁilaédstaréa and 62 '

eanect Y elleqr S oL G 2] kLo RARRE 1A hg) bgB 13000 ahebhe O
det ai | 15esinput ofitaddert 4L sTheaVertical+rdetammbrestoredzinterspdtiad to
another i noybn0f Y, from subtractor 12 is’ supplied to another input of
. adder 62. The respective outputs of adders 40 and 62 are
supplied to the ‘luminance processing and speed up circuit 30.
;- In operation, ‘the vertical detail enhancer .
20 illustrated in FIGURE 5 combines the signals whose'
waveforms are illustrated in FIGURE 3 in a different
manner than that of the FIGURE 2 embodiment. The
absolute value of the vertical detail signal of waveform
{d) is added to. the restored interlaced luminance signal
25 Yil of waveform;(e) to form an enhanced interlaced | ' I\
luminance signal. This signal is illustrated as the
solid vertical lines in FIGURE 6 waveforms (a} and (b).
X ‘Referring again to FIGURE 3, the absolute value
of the vertical detail signal of‘waveform (d) is added to
30 the: vertical-detail-restored interstitial luminance _
signal !13 of waveform (g) to form an enhanced interstitial
luminance signal. This signal is illustrated as dashed
: vertical lines in FIGURE 6 waveforms (a) and (b).
: " The undershoot provided by the prior art
35 vertical detail enhancement circuit of FIGURES 1 ‘and 2
. has been atténuated’ in line 4 of waveform ‘(a) and
line 5 of waveform (b) of FIGURE 6. " Also, the
backswing (trailing ‘edge overshoot) ‘has been
attenuated in line 11 of waveform (a) and line 12 of



adder 62. The-respective outputs of adders 40 and 62 are supplied to the
l.um n;—mce processing and speed up circuit 30, In operatlon the verti cal
det enhancer 20 illustrated in FI GURE 5 *&mbines the si ghal s whose

vvﬁv o:rrrs are illustrated in FIGQURE 3 in a different manner than that of
the FI GURE 2_enbodi nent. The absolute value of the vertical detail nal
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(g) to forman énhance |nterst| um nance signa

Tl ustrated as dhettodhewm iign FIGURE 4 WaYed9Em ol Ghy QR rkhe :9then Rand, The
under shoot proviyged ttbanémd@fs ‘ifrdiﬁ tda¥k e tlfgﬁt d@&@l £rém dark

E:l;cwtdo:c FI GURES 1 and 2 %ms?ﬂ%r}q: tt&n&ate A'fs%}“b ) %hﬁ %vaave 0 m
a an i ne 5 XAIUHERR I Eks
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an I ne wavef or h lid
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. | um nance signa 1

. conpared to thatfcs Uﬁi%éﬁp V\%év% orm fio%n %e ot her ﬁ.’gﬁgﬁar e

" transitions f rorﬁhﬁﬁ& ¥ RIGRES i dd andnd Ihiﬂ‘ﬁ léﬁd%élker ¥@n¢wwnhe§Sf or
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circuit.
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i nvention. El engidrs-Kingdmfunctior circll G 5EIS suppliédveot dresinput of

reference nurrberdeer 40 and subtractor 45 respectively. The restored
interlaced luminance signal Yil'from adder 14 is supplied
to another input of adder 40. The restored interstitial
20 juminance signal Y, from subtractor 12 is supplied to
" another input of subtractor 45. _

The output of adder 40 is supplied to one input
of a maximizing non-additive mixer 65. The restored
interlaced luminance signal Yil from adder 14 is supplied

25 to the other input of maximizing non-additive mixer 65.
), _ Maximizing non-additive mixer 65 operates to pass the
' larger of its input signals. The output 'of subtractor 45
is supplied to one input of a maximizing non-additive
mixer 70. The restored interstitial luminance signal Yis
30 from subtractor 12 is supplied to another input of
' maximizing non-additive mixer 70. The outputs of
maximizing non-additive mixers 65 and 70 are supplied to
the luminance processing and speed_up circuit 30.
_ In operation, maximizing non-additive mixer 65
35 passes the 1arger'of the restored interlaced luminance
signal of FIGURE 3 waveform (e) or the enhanced interlaced
signal of waveform (h). This is illustrated as the solid
vertical lines in FIGURE 8 waveforms (a) and (b).
Maximizing non-additive mixer 70 passes the larger of the



and operate in the sane manner. They will not be 15 di scussed.in detail
below. In FIGURE 7, the output of the non-]inear function circuit 55 is
upplied to one input of adder 40 and subfractor 45 respectively. The |
;Eslored interlaced | um nance signal [err] from adder 14 is supplied t o
anot her input of adder 40. The restored interstitial 20 |um nance signal
[err] frorh subestored iaterstipphiledumdnancehedignajupfoFIGURE &ctor 45 The

tput of ad f
e 68 Tnarkudfobl PURPLEEnbo epRtda iriteracTuEST S AEA AP
supplied 25 toftveveforr (hput Thiseiismidilngtretedddist the diashedss.
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signals. _The_ out gctor 45 is supplied to. aone | nput

maxi mi zi ng no®- Eﬂﬁ?%?V@ phows t?ﬁesP§§F§P@&tFRPeP§tWﬁﬂﬁqumm(ﬁdmﬁ?d
signal [err] BE)trﬁepsabéneﬁzhgr the badswmdlldednaoe&e@t-lﬁrtelldwetrtqfca’
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fircuit gothlatbenuatedni?niineijing manefﬁdntMWG andel itve 35cﬂhsse50£2$(e)
2O Of L heuRGREGER((b)! FEABEDel UE RAC BribgalcObeB O, Aol oL (
the solid Werenbancemﬁet chrwégRefs Fm ds angd) 2and Inh pddibiion ,zithe

non-addi tive BhXREwIRgPEASEEntNe1! BERavRECRE (a) BRa!l 9ned jinal asids | al
| um nance si gnal ?rmﬁgtTE;ﬁ]mave orm (g) or the enhanced interstitia

| umi nance si g#aye grfenvgted.s || ustrated as the dashed
vertical lines of Fl GURFhé faiekernat(adinesds5(ahd 1! @dREz’éat&rwa;\iﬁ‘mr m (c)

shove L0 SUPEREEcHE! SRe hlBNSHRRT (31BN xCRl SRCRIEERE W B 3900 1
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light and from light to dark require only one line for the
FIGURE 7 embodiment -- the same as- the prior art vertlcal
detail enhancer. ' :

20 ' For both the FIGURE 5 and FIGURE 7 embodiments,

' - the flicker is reduced frbm-the'prior art levels. Thus,
letters etc. are displayedzwith sharper top and bottom
edges. 1In addition, these embodiments required no more

' memory than that required to implement a line progressive

25 scan system. ' '

' ' The above embodiments of the invention have been Y
described in conJunction with a vzdeo process;ng system
which uses a line delay comb filter to separate the _
luminance and chrominance components from the composite

30 signal. 'However, a vertical detail enharcer according to
the present invention will properly operate on luminance
components separated by any means. In addition, such a
vertical'detail enhancer will'properly operate in NTSC,

PAL or SECAM television video signal processors.

35 The present invention may be implemented in

either continuous analog or sampled data form. In sampled
' data form, the embodiment may be implemented in analog or
digital form. : :




backswing in line 11 of waveform (a) and in line 12 of wav m(b) is S
attenuated. The flicker at lines 5 and 11 is greater than igﬁm‘w’“"ﬂm‘mﬂ’
Bnbodi ment illustrated in FIGURE 5 but is 15 still less th L 1

by the prior art vertical detail enhancer of FIGURE 2. The transition§ *
fromdark to light and fromlight to dark require only one line for the

FI GURE 7 enbodi ment -- the sane as the priorqgLt vertical detail enhancer.
20 For both the FIGURE 5 and Flcdh 7 enbodi ments, the flicker
is reduced fromthe prior art levels. Thus, letters etc. are displayed

wi th sharper top and bottom edges. In addition, these enbodi nents required
no nore menory 3§§§g§§gt required to inplenment a |ine progressive 25 scan
system The abo di ments of the invention have been described in
conjunction with a video ptocessvertigal adetdll renkascer | fae alel ay conb

filter to separ ' ci.onn component.s. fromthe
conposite 30 s%%#%%%gg%%t%%ﬁ a%#%ﬁ'a ‘htﬁﬂg remq%ﬁ;bejt%gthe
present inventi deeeRtive R rluminance «signalsiand oeomprdsingt s separ a]t ed
by any neansg In addition, rds ' RS ankd ! y
operate in NTSC, P%‘FFO E ;fﬁ%fségﬁ?%:%@%éliﬁgl pr ocaé%&séorssg'g#é

The present i nv &Ry ‘*‘m&% § MP&‘&P‘??\ st Sxontinuous anal og or

sanpl ed data form In sam@as diden hedifyine tﬁi‘ﬁ}@itﬁ!ﬁtlis 5 é}lﬁd W@
for a progressi g iHrReicsar Juptiaats digdadsifo BrodiiSy ( ccept i ve of
| umi nance s!gnaN?ﬂﬁigainﬂnﬁailugqhhnceé luminancerantlicmtedfstitiabtitia
| u nance gpalsl%fgﬁfa&ﬁ SRR av 11 VP Ve TR el s Bl P o
_ .given sense and having only undershoot for transitions of
the opposite of said given sense; and
means for sequencing said vertical-detail-
enhanced luminance and interstitial luminance signals to
15 create an output signal representing a progressively
scanned image. | |
4 . . .
2. A vertical detail enhancer as in Claim 1,
wherein said modifying means comprises:
20 means for generating a vertical detail
enhancement signal; and
. means for combining said vertical-detail-
Ao/ . enhancement signal with said luminance and said
~ interstitial luminance signals respectivéiy;
25 . _ _

- 3. A vertical detail enhancer as in Claim 2,
receptive of composite luminance and chrominance signals
and wherein said vertical-detail-enhancement signal
generating means comprises: | | |

30 - a source of line-delay comb-filtered chrominance
signals;

a vertical detail extractor responsive to said

comb filtered chrominance signals for extracting a
vertical detail signal; and '

35 means for producing the absolute value of said
vertical detail signal as said vertical-detail-enhancement
signal. |



and interstitial Tum nance signals to produce vertical -detail:enhanced
”’Mﬁm ﬂl erstitial 10 |Ium nance signals having only overshoot for
E"m,”",gl ven sense and havi ng oniy under shoot for tran§|t|onssj Y
posi"t e Sof *sai d gi ven sense; and means for sequenci ng said -
vert 7 cal detail - enhanced | um nance and interstitial |um nance signals to

15 .creaje an output siggal repr éﬂg tEHPﬂréﬁt?&rY@éé’ ameglémagg 2 A

vertical detail enhancer as in alm ereln sald déf yl ng nmeans
conpri ses: 20wherein sai#eawsrtfi&algéiﬁﬁl r@lbﬁwm%falsmallgemmtmm

signal ; and npeanst FureHE: réda@:sggég.vert | cal -detail- enhancenent signal
with said |lum nance and said interstitial Jum nance sl/ggalf é gect ively 25-
wple

3. Avertical detail efARRETLIiRE4T, FYngtion Giritt Eveen
| um -nange and s@}iﬂow'ermimlsidgﬂjsl axkrdeter amdishid absolute value

verti cal - det a glq_ ignal generati.ng nmeans conprises: 30
a source of %§ g@egﬁ%‘% | tered chrominance signals; a vertical detail
extractor respon5| ve to said-conb filtered chrom nance signals for

extracting a vertical detail signal; and 35 . . . rreans for producing
t he absol ute value of said vertlcal detai| sjgnal as sai d
vertical - det ai | - enhanceffent @ giefitical detail enhancer s in Glaimca, 3

detai|l ®ohancegyr @S wherdid Baid V&tﬁmﬂhﬁllﬁbm tédiﬁlbr:E@ééiU enhancenent .
| zgagﬁ'edgﬁzf;:;mg NS e o RS 4oy ST adpl 00 ) Tou' ¢
val ue produm eqhancement s;ghamrtto sdidlcluminandersibgnaks i andl satd?2, 3
interstitial luminance signal to produce said \J
vertical-detail-enhanced luminance and interstitial
15 luminance signals respectively; _

6. A vertical detail enhanger-as in Claim 2,
wherein said combining means comprises: -
20 - . means for adding said.vertiCal-detail-
enhancement signal to said 1uminance‘signals;.
means for subtracting said vertical-detail-
enhancement signal from said interstitial luminance
. signals; a B
2% ' first maximizing non-additive mixer means for = -
- passing the 1arger~of>said-luminaﬁcE'sigpals-and the A
output of said adding means as said vertical-
detail-enhanced luminance signals; and .
' second maximizing non-additive mixer means for
30 ° passing the larger of said interstitial luminance signal
and the output of said subtracting means as said vertical
detail-enhanced interstitial luminance signals.

35



10 or- 4 wherein said conbi ni ng neans conprises: means H r addi i sai d

yertical detail enhancement signal to said | um nance sign lﬁm l_ﬂ mmm

nteqsgitial | um nance signal to produce said verti cal -

| umi nance and interstitial 15 °~ |umi nance signals respect [ veI y 6.
vertical detail enhancer as in Claim2, wherein said conbining nmeans
conprises: 20 means for addi ngl3ai d vertical -detail -
enhancenent signal to said |uminance signals; nmeans for subtracting said
vertical -detai'l - enhancenment signal fromsaid interstitial |umnance
signals; 25 . first maxim'zing non-addi ti ve m xer rreans for
passi ng the | arger of sai-pl I an lﬁ!éééifnénﬁﬁc&i“&é‘tiﬂ %ddl ng
means as said vertlca£ éal en nce um nance signal s dcsecon

mexi m zi ng non-ERFART te shrominanee sand lwninamgersignalsd

interstitial | Lananewmeimrﬁmmbttwﬁcﬂnmaﬂi-ém;ahééméﬁe%i freans as
sai d vertical ?#gs E hanced i nt erst*ﬁtl al lum nance signals. 35 -12- 7.
A vertical det rm%%n§n s receptive of conposite

chrom nance &nd | um nancea ssq.nad'e ofdliterdelayatomb £iltered chrominance

vertical -detai 's‘fd(}ﬂf"i?e&ﬁ‘du signal generating nmeans conprises: 5
a source of line delay conb filtered chronminance signals and; a vertical

detail extractor responsi&avexticali detailiextracton respensiveitmasaid or

extracting a veidmis-iXiedrdd cHibiinaride Ssidhats t#6a!
Caim7, wherelé‘n taaild ver t |fal det ai | -enhanécherrent gen%%%\%iﬁans ur?‘a

conprlses slgna
10 .
\/
8. A vertical detail enhancer as in Claim 7,
wherein said vertical-detail-enhancement generating means
~ further comprises.
'~ a non-linear function circuit responsive to said
15 vertical detail signal ‘for producing said vertical-detail-

enhancement signal.

9. A vertical detail enhance_r as in any preceding
claim including also means for restoring vertical detail
20 to said luminance and interstitial luminance signals
~ prior to the vertical-detail-enhancement thereof.

\ o 10. A vertical detail enhancer for a
' ' 'progressively scanned image display, said’ enhancer being
25 receptive of interlaced composite video signals and
comprising:
' a line delay comb filter prodncing interlaced
comb filtered luminance and chrominance signals;
a producer of interstitial luminance signals
30 responsive to said interlaced luminance signals;
a vertical detail extractor responsive to said
- comb f£iltered chrominance signal for- producing a vertical
detail signal;
a first adder for adding said vertical detail
35 signal to said interlaced luminance signal to



ion circuit responsive to said 15 vertical detail signal

for producing said vertical-detail- enhancenent signal. 9. A vertical .
H@"I Mﬂﬂl as in any precedi ng cl ai mincluding al so neans for - "
detail 20 to said lumnance and interstitial |um nancg

Si gnal S pr| or to the vertical -detail -enhancenent thereof. 10. A vertical
detail enhancer for a progressively scan iﬁj i mge di splay, said enhancer
bei ng 25 receptive of interlaced conp05|'f video signals and conprising: a
|l ine delay conb filter producing interlaced conb filtered | um nance and
chrom nance signals; a producer of interstitial |um nance signals 30
responsive to said interlaced | um nance signals; ‘a vertical detail

extractor refFodice a &%ﬁiﬂ%ﬁdilﬂ%dnimﬁarbam@nhhmimn@eodu0| ng
‘a vertical dedjjralsi gnal ;- a first adder for adding said vertical detail 35
signal to said I nterl aced | um nance signal to- = -13- froduce a

vertical -detail -restorél sybtrackex f‘!ﬁn%’é’éa%tmlsa 4 ventical odetail
subtracting sdighalerfron salid alntergnitidl OTuRBhEhea  SLShAL I 80 prodteacs

i gnal ;3 hodettiehirantaitiidrooted {ntemeictal E“i@éfw%éé‘l%%m”lﬂéi‘éﬁ
signal; an absol ute valaiqan-rkinear é.mmsicm ¢irduit Mﬂ%ﬁﬁﬁiﬁkgncemnt
Q?Snai negrsfecon? Q&ﬁ %tﬂéﬁ%r%%r?. ggl \ég{ 21: ICa enhancenent si gnal
to said vertical-det ai 8% ahsplure Hatye irouit nesponsiyel te otive cotput
vertical - det Firlom @A RM-IEREdRMEhdtIBAERECPi ) ®r Producing a &
third adﬂe ' ];r%rrtéi.%gln%est iq.-\eer{l'}anccaemedneg aslil.gnal- : W/
' " a second adder for adding said vertical-detail-~
'enhancement signal to said vertical-detail-restored
interlaced luminance signal to produce a vertical-detail-
' enhanced interlaced luminance signal, '

15 " a third adder for adding said vertical-detail-
enhancement signal to said vertical-detail-restored
interstitial luminance signal to produce a vertical-detail-
enhanced interstitial luminance signal;

_ C a luminance signal processor for sequencing

20 said. vertical-detail-enhanced interlaced and interstitial

- luminance signals to produce a luminance signal representing
a luminance component of a progressively scanned image; and
a chrcminance signal processor for sequencing said
~ comb filtered chrominance signal’ to produce a chrominance

25 signal representing a chrominance component of a

progressively scanned image.

11. A vertical detail enhancer for a
'progrelsively scanned,image display, said enhancer being
30 receptive of interlaced ccmposite video signals
ccmprising. 5
S a line-delay comb filter producing interlaced comb
filtered luminance and chrominance signals,
a producer of interstitial luminance signals
35 responsive to said interlaced luminance signals,

v



enhancenent signal to said vertical-detail-restored inter '
§i gnal to produce a vertical -detail- enhanced interstitial "l'WﬂlH'W”WWﬁI
eign"lyla | um nance signal processor for seqiémcing 20 said ¢ Mos
vertial -detail -enhanced interlaced and interstitial |umnance signals to
produce a |um nance signal representing a | unm nance conponent of a

progressivel y scanned i nag®; Vertigathderrhdne¥tspghar pespensive. tor said

sequenci ng said @emb fiitéféd EhromiAanee signal EerPpeddGeingChr 0eridnad
25 signal repre g.a c?ionrnance conponent of a progressively scanned

tl
i mge. 11. A ver %}fdﬁ%ﬁP énhancer for a progressively scanned i nage
di spl ay, said enhancer berangﬁstreddarl!erOdemhgrbaiddvéeﬁﬁeaatdetthO

Fitored fum narbeondh' £ ahER " nECERaken. TunhRLE BiohR RpopERRLRE o
| uni nance si gnal¥eBticals@denailerestoned interlaced lumnnance siignalls; a
vertical detail extractor éefﬂfﬁse¥§PF9aéﬂb9 fB?b ﬁbkiﬁéggngh LY %@1ca1

signal f-or producrng a vertrca |rs or a
said vertical dedetsil s gnélgﬁﬁPmt§a§€rénFﬁF§Fﬁ§éé& Lurinance §ﬁ§ﬁéﬂ

produce a verticprodigééi - vepte8l- ﬂét&iha?éﬂthéaniﬁﬁérﬁtﬂﬁihl duiihahce
-subtractor for subtraitrng said vertical detail signal fromsaid

interstitil® |unPhERR signal to produce a vertical-detail-restored
interstitial |lum nance 10 a nongbdhear fanctionacitouditi pesponsive to said

- responsive to 5a6€r¥f££i¢&£g§f%g gﬁé?”?éa §£0858§H§e$?y§5¥igkpcﬁFtQ§ga'

enhancenent signa or a sal
- enhancenent srgnemhcncemeutveigne&b det ai | restored interlaced | um nance

é sigmal ; a second subtractog §8kondbhgaeti gersaliding said vertical-detail-
| 15 | enhancement signal to said vertical detail restored

' interlaced luminance signal;

a second subtractor for subtracting said
vertical detail enhancement signal from said vertical-
detail-restored interstitial luminance signal;

20 a first maximizing non-additive mixer for
passing the larger of said vertical-detail-restored
interlaced luminance signal and the output of said second
adder to produce a vertical detail enhanced interlaced
luminance éignal;

25 a second maximizing non-additive mixer for

W, ' passing the larger of said vertical-detail-restored
- interstitial luminance signal and the output of said
second subtractor to produce a vertical- detall— enhanced
1nterstitial luminance signal;

30 a luminance signal processor for sequencing said
vertical-detail-enhanced interlaced and interstitial
luminance signals to produce a luminance signal
representing a progressively scanned image; and

a chrominance signal processor for sequencing

35 said comb filtered chrominance signal to produce a
chrominance signal representing a progressively scanned
image.



rtical detail enhancement signal fromsaid vertical- detail.- rest or ed
interstitia nce signal; 20 . a first maxinizing

mmmm r for passing the Iarger of said vertical-detail -rest@ﬂdﬁf
lm\’o!za nFnce signal and the output of said second adder to pr oduce

a vérticat enhanced interlaced | um nance signal; 25 - a
second maxi m zi ng non-additive m xer for%§a55|ng t he Iarger of said
vertical -detail-restored interstitial nance signal and the output of-
sai d second subtractor to produce a vertical-detail- enhanced interstitial
| um nance signal; 30 a |l um nance signal processor for-
sequenci ng said vertical -detail-enhanced interlaced and interstitial

| um nance S|gnals to ptdduck verticalndetsijnehhanperssubshgntially

progressi vel %@éﬁﬁaﬁ gﬁ%q'i‘ Qng d&Er%”&ﬂﬁéxﬁhﬂﬂ@#%&f@iﬁ%&f&%

sequenci ng hrom nance
chromi nance @?Wbﬂp‘l'%%bn?@ﬁgrﬁnﬁﬁoﬁﬁegég‘ﬁﬁﬁ §Canﬁ§dthﬁage -15- 12,

Avertical dedebmp@iPPhgcdrawdagaitially in accordance with any of the
al ternatives herel nbefore described with reference to Fi gures 5-8 of the

acconpanyi ng dr aw: ngs.




