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and the | etterbox S}i‘stem may di splay an image in progressive scan (line
sequential) format davdepromimentnttypescefi compatiblerewidesceeniu(widbat is

per cgpvelaspect ratio) television signal processing systems are the “side
panel” system and the “letterbox™ system. In a side panel wide
aspect ratio display system, left and right image side panels are
spliced to a main or central image panel to produce a wide aspect
ratio image with a 16x9 aspect ratio. One type of NTSC compatible
25 enhanced definition widescreen system is described in U.S. patent
4,979,020 - Isnardi. The letterbox system is commonly used in (_
Europe for television broadcasting of wide aspect ratio movies. In
such case a standard 4x3 aspect ratio television receiver receives
~and displays a vertically cropped image. The vertical cropping
30 causes a displayed image to exhibit a wide aspéct ratio such as
16x9, and results in black bars being produced along the top and
bottom edges of the displayed image. Although the side panel
widescreen format avoids the black bars of the letterbox format,
signal processing assoc1ated with the side panel format is more
35 complex.

Both the side panel system and the letterbox system
may display an image in progressive scan (line sequential) format
rather than interlaced scan format to produce what is perceived
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February 19@tio letterbox image displayed by a standard aspect ratio .
receiver from distracting a viewer, i.e., to reduce the visibility of
the helper signal, the helper signal may be attenuated and shifted
in a black image direction at the encoder to assure that the bar

25 region appears black when displayed, for most if not all images.
At a wide aspect ratio receiver the helper signal is amplified in
the amount of the attenuation factor before being utilized.
Techniques for developing helper signals to facilitate the
conversion of an original progressive scan signal to an interlaced

30 signal and back to the original progressive scan form are well
known. For example, one such technique in the context of a side
panel widescreen television system is described in U.S. Patent
4,979,020 - Isnardi. Suzuki et al. disclose the use of a vertical-
temporal helper signal for interlaced to progressive scan

35 conversion in the context of a letterbox television system, in
“Matix Conversion for Improvement of Vertical-Temporal
Resolution in Letterbox Wide-Aspect TV”, SMPTE Journal,
February 1991. |
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It is herein recogni zed that transm ssi on channel noi se can_degrade the
hel per signal sufficiently to adverselyy affect the qual ity of an inage: ¢
di spl ayed at a receiver. This is part|3cul arly 5 likely to occur, for V
exanpl e, when the hel per signal and the nmain or central image si gnal are
subjected to different types of signal pr'ocessi'hg. In the case_of a.
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tel evi si Qiyrih ﬂH@ 'h%lﬁéi‘r lggg(nglor mat with a main-or. central inmage
regi on, and upper and ower ‘bar Tegions containing the second conponent in.

anpl i tude conpressed form The path for processing the second conponent
cont ai ns anpl i t ude mw&@smaaméymg Sapparaasetdoeording teekist ed

ati_ons .of_ no [ es Sive ¢ I ng and/.or en. uat i n twor ks.".
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appar at us accor N inven
image with a desired drsplay scanning format. The first and _
~ second components are combined after processmg in respectrve )
20 processing paths. . The second component- processmg path includes
means for amphtude expandmg the second component and means
for modlfymg the operation of the second path as a function of the
noise content of the received television signal. '

"'lU

25 ' ~ In i_llus'__tr'ated embodiments the'- received television . —~
signal is in letterbox format with a main-or. central image region, N
and upper and lower bar regions containing the second component
in amplitude compressed form. The path for processmg the
second component contains amphtude expansion apparatus

30 together w1th selected combinations of noise responsrve chppmg
and/or attenuating networks ' -

FIGURE 1 shows a letterbox encodmg/decodmg system ”
35 including apparatus accordmg to the present invention. ' -

FIGURES 2-4 and 8 depict alternatlve arrangements of
decodmg apparatus accordmg to the present invention. ' .



.FIGURES 5-7 illustrate hel per signal anplitude versus tinme characteristics
to aS.SI st in understanding the operation,of the invention. 5 In the
trafisiitter/ encoder portion of the systeﬁ1 shown in FIGURE 1, a | un nance-
conpdpent of an NTSC conpatible color television signal is applied via a
vertical |ow pass filter 11 to a unit 10 for generating a vertical hel per
signal, and to a 10 FIRURESe YriodBustatel shelper | signal lamplitude sversnasi ng
when the | NAkte | I I lfdéi"é lﬁ;}g nes
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. progressi vellY@Rt198an (1:1) signal with 480 image I-i nes and a 4x3 aspect
ratio. Ghrom nance corrponents | and Q exhibit - the 1 5 sane format as the
| um nance conponent, pl hr om_pance cessor 14 via
vertical filters (not ﬁﬁ) t@%mxgt,eriedlcﬂchrelpoiﬁonﬂpefp ﬁ?ﬂ SYBEM and
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regions of. gahebé edevdopedndor disptdy tipged hetandard television recelver
20 Helper signal generator 10 may include a vertical high pass filter
for filtering the central 360 horizontal image lines of the
luminance signal before it is subsampled by a progressive to
interlaced scan converter 13 to produce an interlaced line signal.
In this example, the vertical high pass filter is a 3-tap device with
| 25 tap weights of -0.5, 1.0, -0.5. A line difference vertical helper
(s signal produced by unit 10 contains the difference between déta_
to be discarded by the subsampling process and an estimate
obtained from data that is transmitted. The helper signal is a low
energy signal since in most cases this difference will be small. A
30 simple helper signal (H) can be defined as [(a+c)/2]—b, where a, b
and ¢ are three vertically aligned pixels on three adjacent lines of
a progressive scan signal. At a receiver, pixels a and ¢ are
recovered together with helper signal H. Pixel b can be recovered
by subtracting the helper signal from the average of pixels a and
35 ., ie., [(a+c)/2)-H. -

.. In this example the helper signal is mapped into the
upper and lower bar regions of a letterbox signal, which together



5. consume about 25% of the active. image region hei ghf (120 image |ines
out of 480 inmage lines). Thus.three h per signal lines are mapped intpo ne_. .
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(2:1) 60 ﬂraﬂﬁnﬁmr(wBMMPOB&Btl 4aMHsg)) .i nterl aced 60 line |ower bar
conp Lum nance processor .12 and chromi nance processor

14 p?%gess the central 360 inmage |ines of the input signal. Luminance
processor 12 i ncl ud8incepshe ahelper osignabvinformgtionein rihet barramglengnal from

fooll
or zggfﬁ;' Sniblt, o nSRRAP Erad, ‘@‘{dﬁe@b S Prciaged My it 18 e W)Y

| and Q &I#Pﬁ&ﬂcéocénﬁtﬁmsw ee displaved by i stapdart ’Ea"at%i’e(‘hot shown)
each i nclatid GeddiviepPUtAN eﬁﬁiplﬁhdb%bﬁ@%ﬁd&t 12 ab 1vdliche! dischssdd!r e

hel 00 & REredlies Yelat | Subdtilentfy: drodites® Hhe lisbing " S nifadr °
signal information in the bar regions by makmg_ these regions less .
visible when displayed. In addition, a level shifting unit 22 shifts
‘the average level of the bars signal from gray to black. Ampliuid_'e
compression produced by compander 20 and level shifting

25 'produced by unit 22 result in the helper srgnal bemg substannally o~
| unnoticeable in the bar reglons for most images. ~ At this point the | U
bars signal comprises an interlaced (2:1) 60 line upper bar |
component, and an mterlaced 60 line lower bar component

30 " Luminance prooessor 12_ ‘and. chrominance processor |
14 process the central 360 image lines of the inpii"t signal.
Luminance processor 12 includes apparatus for convertmg the
input image signal from progresswe to interlaced format followed
by apparatus for vertlcally cropping from 480 to 360 image lmes :

35 In chrominance processor 14, the I and Q chrominance: o
components are processed via separate paths (not shown) each
including an input vertical low pass filter (133" cycleslplcture ‘
height), a progressxve to mterlaced scan converter, and a vertical



.-6- cropping network (480 to 360 central image lines). The | and Q
conponents are respectively filtered by 1.4 MHz and 0.5 MHz horizontal |ow
pass filters before being applied to a -8hr omi nance modul ator. Processed
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range of t h signal information is restored. A unit 35 46 perforns
e Gniige.

i nverse raster mapping of the bars signal. Specifically, unit 46 perforns
the inverse of the raster mappi ng operation perforned by unit 18 at the

encoder, usi ng "cut Ak Nafibfbo®’ IR NBSEC coRipatitle ﬁgﬁaﬂaﬁénformressed
hel |Oe50S | gmuluplexer 28 is conveyed via a transmission channel, e.g.,

broadcast or cable, to a standard NTSC television receiver 40
where a 4x3 display screen displays a 16x9 image bordered with
upper and lower bar regions. The letterbox coded sighal is also
conveyed to a 16x9 wide aspect ratio receiver including a

25 letterbox decoder. In the 16x9 receiver the received composite

Y television signal is applied to a de-multiplexer (DE-MUX) 35 for

separating the received television signal into a main or central
image component and a bars component. The bars component is
applied to a level shifter 42 in a helper signal recovery channel,

30 which shifts the average level of the bars signal component back
to its original gray level. A compander 44 expands the amplitude
of the bars signal by the amount that the amplitude was
compressed by unit 20 at the encoder, whereby the original
dynamic range of the helper signal information is restored. A unit

35 46 performs inverse raster mapping of the bars signal.
Specifically, unit 46 performs the inverse of the raster mapping
operation performed by unit 18 at the encoder, using “cut and
paste” processing to move the 3:1 data compressed helper signal




-7- information fromthe bar regions into the original vertical position in
_the inmage. Unit 46 includes an 8-point interpolator to expand the hel pe\f
signal information horizontally by al/factor of three to achieve full.
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20 lines above and below the line bemg reconstructed or by other o '
suitable means known per se. The progresswe scan vertical
helper 31gnal from unit 48 contains the dlfference ‘between the
data that ‘was _dlscarded in the prog_ress_lve ‘scan ‘to interlaced :
conversion at the encoder and the data that was transmitted, ' and

25 is added to alternate image lines of the. progressive scan main or =~
central image signal from unit 50, via a combiner ‘54, to recover
the luminance image information. The hel_per_ 'signal thus permits ,
recovery of information that would have otherwise been lost in'
the progressive-interlaced-progressive ‘scan ‘conversion cycle.

30 Chrommance processor 52 includes an I, Q demodulator for
recovering the separate I and Q components, and" apparatus for
converting the I and Q components from’ mterlaced to progresswe
scan format ' |

35 . Lummance component Y from combiner 54 and _
chrominance components I, Q from processor 52 exhibit a s1m11ar "
360 line central image, 1:1 progressive scan:format, and are |
converted to R, G, B __col,or image represen_tatxve 51gnals by ‘means



. converted to R G B col or | mage representative signals by neans -8- of -

‘a converter 56, e.g., a matrix network.gVertical raster mappers 60, 62 and - |

64l cI ude [ nt erpolators for vertically”expanding the reconstructed 360
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NTSC 1 i rtisc APPLRGE Vil o aiShlay (iiler' 88,56 o AR iSpiagy deVied B8

cont ai ni ng(d.gr, g2 cotonrkineséoped.ti cal detail. Conpanders 20 and 44 at the
encoder and decoder exhi bit conpl ementary non-linear [err]-law conpanding

characteristics. ander 20 at the encoder anplitude conpresses the
hel per si gnal vvlth el ollowing| dmnssmno\ndd@meés@h@rusea&for (e.g., less

than q@ur, apparit@é etba%&;ébmth%) effectd oft Bexse GhNie/ Kl éﬁrs‘igﬁﬂlﬂ i tude wher e

nost of the ‘hel per si ession in this

I.nformatio ct e tl}’(
regi on enalfcayezy gRath. o It das; beﬁﬁ PRETHY te &claW aREREYi t hout
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bj tsed t t
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of the hel or no en ancenen
hel per si gftél aknfhie tencodes éRﬁaﬁ'&éQ er exhibiticamplamn nmnbnsar any

| arge anpl ptlage eoxmpandings aiarhbmmwser @o@ipdndﬂrezwbitem@daﬂdbder

significant nonli,near conpress e&% %X f tor &,eati}’ .han four.

Thus any nSTPUHAPCFOMPIESSEK:t Fea h sigrial; yyi eXGAGi ons of

t he hel perlmgminpressxml factos (elggl Tess athga foangbrtprdemblyl anfty) yin

incre3yr Ui ety ISt Yeré 2MiPlitude where most of the helper signal
information is expected. Low compression in this region enables
signal values to be reconmstructed accurately without significantly
increasing the noise. The small amount of helper signal falling
outside this region is subject to heavier, non-linear compression.

25 Compander 44 at the decoder exhibits an inverse (expansmn)
( charactenstlc

Since most of the helper signal’s dynamic range is

subjected to little or no compression, associated noise in this

30 region of the helper signal is subjected to little or no enhancement

' when the helper signal amplitude is expanded at a receiver |
decoder. However, any large amplitude excursions of the helper
signal are subjected to significant nonlinear compression, e.g., by a
factor greater than four. Thus any noise which is associated with

35 large amplitude excursions of the helper signal, or which is itself
large enough to significantly increase the magnitude of a small
helper signal, is greatly amplified when such amplitude excursions
are expanded at a receiver decoder. Such amplified noise



hel per signal, is greatly anplified when such anplitude excursions are. .
expanded at a receiver decoder. Such a% I fied noise -9-. undesirabl X*e
appears in a decoded image as a notic y bright or dark spot ' ﬁ,
appr oxi mat e

ree pi xel s.wi de,res i. fromthe 1 ri.zo
o hansi on WHSHADINGPRATS IRt RoUAPIad IR Mone BoMoaALD: HRARRIo0s most of
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undesi T abl e nol se above are a ecoder
ar r angenerdss d¢setibedy Fllsreompanding: systers does not addlresshéhepfmat us of

FI GURE 2 dipht Qicﬁséri%mekgﬁnd@d’aﬁ@hﬂéntam *bg' 'he'fﬁabrsbﬂrtﬁreé R %y path of
FIGURE 1 ipt noi s res;ﬁ‘nswe g}r{h I l'i tyde attfnu or 70

fol | ows cd%%ﬁ@érpwes?ﬁg -gailit€o CORP &8053'?'@ e¢tsnon t he noi sé
content ofdyrumiccaanged(amplithdeuof hbise dnt andisplayed imndge:i t s
substf\@tlally 20 unity gain in response to a substantialty noise- free .

i nput” Signal, and.progressively snaller gain as i nput signal noise.
i ncreases. Theref oreThe nnidegirabledindiseseffects anentionednabovehardiel per.
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pr edet er m ned he anbun nol se present I spl ayed
i mage i s rAid pected to-be objectionabl e. Attenuatl ng the hel per signal -’
in this fashion is acceptable since any anmount .of hel per SI gnal vvi Il help

econphruct 2 P 00" TRl SpSs Al TGRSR St o
hel per si gnathe Tie]:pen/\/srgnalhrechser;erpam of sE‘Ig}‘[éRE | northaptaechoine noi se,
ﬁ??gﬁ?yd;?% épo as exa?lae“: eenh‘z a?rﬁ %?MEFC afdrh(g‘ggeg’h%@f to the _
i mge si gritd. |Iheegweofaettmaéernmaswfuneua tthef neise seontent ft .
Al tenuat arthé0reeived |sigdlcdubR! (RA" diidhudesP 110 ObxKIUTRA Vibstdiftially! ¢ he
poi ntZ Bt unity gain in response to a substantially noise-free input signal,
and progressively smaller gain as input signal noise increases.
Therefore in noisy conditions only a. fraction "of the helper. signal is-
added to the image signal. The fractron of helper s1gnal added is
predetermmed such that the amount of noise present in a
25 displayed 1mage is not expected to be objectlonable * Attenuating
the helper signal in this fashion is acceptable since any amount of
helper signal will help reconstruct a progressive scan image signal
with varying degrees of -accuracy, and ‘will generally produce a
better result than not using a helper signal. Thus when the helper _
30 signal is corrupted by noise, whereby the reconstructed image is
likely to contain objectionable bright/dark spots - as explained, the
amount of helper signal added to the image srgnal is reduced as
determined by the amount of noise present. Attenuator 70 may
be located between the output of compander 44 and the point at '
35 which the helper srgnal is added to the central image s1gnal i. e .
prior to combiner 54 in FIGURE 1. - o

)



. 35 which the hel per signal is added to the central image signal, i.e.,

’ pI’IOI’ to conbiner 54 in FlI GURE 1. -10- FIGURE 3 depicts. a m)dlflcatlon
of *:the decoder apparat.us shown in Fl GUFE- 2 wherein the positions of :
coﬁﬁﬁnder 44 and attenuator 70 have been interchanged to further reduce the
ef fects of noi se | nRIG3IREs 8 depictslmmodification o ttmiesogenm 5 may have
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produces hi i effects rangepent Q

addr esses f tﬂ‘gﬁ 8@ PRPABHEE &%Q? £§ QSYe ’ﬂ?ﬂhtude
clipper 72nbnimeerlyompdmherhlgﬁ 4m FICthis £ase fdreroutpubrsighdlUROMA i n t hat
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Clipper_72 pa ses a predeterm ne ange SI gna ude
excur 4idnslieanolessgr t ameouing n(e.g.,c lg8sa tlaan r. Hm peeferablys |uru t3) iandde

val ues excqgfll pe PestshE:Sﬁ*i@té’dVB Ugomee nade equal to, 30 i.e., are clipped
to, the threshold val ue he operation of the apparatus of FIGURE 4 will be

explained with reference to FIGURES 5-7. FIGURE 5 shows an anplitude versus
time characteristic dfheamoisé ueﬂuatwneaﬁangemht@ of FEGIﬂREssedamliber

stgnal priolyl thé ngrrH 31038 of (h BREré 'l\xlglper signal. However, in
20 moderately noisy images, only noise associated with amplitude
excursions within the nonlinear, large amplification operating
region of compander 44 produces highly objectionable effects.
The arrangement of FIGURE 4 addresses this matter by placin_g a
noise responsive variable amplitude clipper 72 before compander
25 44. FIGURE 4 differs from FIGURE 3 in that attenuator 70 in
J FIGURE 3 has been replaced by clipper 72 in FIGURE 4. Clipper 72
passes a predetermined range of helper signal amplitude
excursions without alteration to compander 44. Helper signal
amplitude values exceeding a threshold value are made equal to,
30 i.e., are clipped to, the threshold value.

The operation of the apparatus of FIGURE 4 will be
explained with reference to FIGURES 5-7. FIGURE 5 shows an
amplitude versus time characteristic of an illustrative original

35 compressed helper signal prior to transmission, with positive and
negative amplitude pixel values illustrated with respect to a |
nominal zero amplitude level. FIGURE: 6 shows the same helper
signal after channel noise has been added. Points A and B
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negati.ve anplitude pixel values illustrated with respect to a nom nal zero
anplitude level. FIGURE 6 -shows the sane hel per signal aftefr channel nol ¥
has been added. ‘Points A and B desifgnat e i ncreased anplitude helper-ae,p,
. signal pixels that have been corrupted by n0|se so.as .to normally produce
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addi tion T n After, 25 |tudee.x Ef angler 44 a
weaker heF‘H&P glpfﬁﬂ signgl, o&%%‘d 8&3‘92‘ SHOL%h %}p result in a

. noi s4-3 r econgrander t 44aat behen deeeder.ed, however, that 'in a noisy environnment
a weak hel per signal is preferred over a very strong hel per signal because

a weak hel per signal does not produce obj ectionabl-e- 30 bright spots in a
di spl ayed i mage. Th¥FIGRAIREt Raillestratesngy myohelpomsxgoal aftescbeing r upt ed

heI er or I r ce a
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20 its value does not exceed either the upper or lower clrppmg |
threshold. ~In this -example corrupted  helper pixel A is restored to_,.'
its ongmal amplitude value. at the output of clipper. 72 .(compare
FIGURE 6), while corrupted pixel B is decreased in amphtude to a.
level lower than it exhibited before the addmon of noise. After =

25 amplitude expansion by compander 44, a’ weaker helper s1gna1 is | \J
produced compared to. that which would result m a noxse-free L
case. It has been observed however, that in‘a nolsy envrronment_
a weak helper srgnal is preferred over a vefy strong helper 51gnal_
because - a weak helper signal does not produce ‘objectionable

30 bright spots in a displayed image. The fact that chppmg actlon
does not affect corrupted helper pixel C is acceptable since
corrupted pixel C does not produce a noise mduced bnght artifact
in a dxsplayed image. o

35 | The amount of chppmg produced by cllpper 72 varies
as a function of the amount of noise in the helper- s1gnal Clrpper
72 passes the helper signal unaltered in the presence o_f a noise
free signal. Increasing signal noise causes the: cIip’per threshold to



as a function of the amount of noise in the hel per signal. dipper 72
passes the hel per signal unaltered iri he presence of a noise free signal.
\ereasi ng signal noi se causes the cli9pper threshold to -12- vary so as

I
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prevents l.arge hel per, signal anpli e exeursjon .from,reaching
conpar at o‘&ﬁg' 20 HQQQHQEeﬂPWﬂ?‘gt‘P%ﬁﬁap&fwﬂﬁ (ﬂﬁfﬁ e%nt?\ed ?Y?‘ﬂde of an
out put heimagesi gnal from conpander 44. Wile the latter unit attenuates

t he Eeﬂ per signal to sone degree, this may be desirable in sonme cases to
further reduce the effects of noise. 20 Variable attenuator 70 (Fl GURES 2,
3 and 8) and vari abFEGHREp& depi¢ws Curther 4noise sgductiomeapparatu® oper at e
as a funcgj ; ' b % \[o] i%lﬁ‘ﬁ or

exanpl e, wf‘;&gﬁﬁ{ %ﬂéﬁﬁ%e‘%c% ggege,ﬂdgegyﬁgtbﬁk %%éﬁggg sanp b|l§g t he

hi gh freq&dRB§T cont owed, Moise responsive, yariable 'BRENBATORor t i on of
Ej\he vertigel ttﬂ:nPbbﬂlg'{z npféfv\eiits]Elargfffﬁ@lfpe?h?iﬁhraﬁsmpht'tgﬂe n?kct&ﬁ:siétﬁl Iter to
eve ascontrol -voltage as i on,.of. nagpi e 0 -
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be used for ) _
to some degree, this may be desirable in some cases to further

reduce the effects of noise.

20 _ : :
Variable attenuator 70 (FIGURES 2, 3 and 8) and

variable cl'ipper 72 (FIGURES 4 and 8) can be made to operate as a

function of noise level by employing well-known techniques. For

example, 'attenuator 70 may include a keyed network for

25 sampling the high frequency content of the luminance signal
during a “quiet” portion of the vertical blanking interval to detect
the presence of noise, a filter to develop a control voltage as a
function of the magnitude of the noise-representative sampled
output, and a gain control input responsive to the control voltage

30 for adjusting the amount of attenuation as a function of the
magnitude of the control voltage. A similar technique could be
used for clipper 72.



L 1. A system'f.or receiving a tel evision signal incl Udl ng a first corrponent
representing. - an i mage to be displ ayed, ﬁﬂd a second conponent contai nin ;

auxiliary information to help forman inhage with a scanig: g
format, sai@ éimvi ng 5 system including; an?j mﬁm mgmnmmnsa ng .
pat h respomss 0 said television signal for proeessing said fsirst

conponent ; an auxiliary si gnal processing -path for processing said second

t; d -
ﬁgnﬁogﬁg aUXI I lary alt hsAf oygpr OVI(&r n%%i%w@wwanshgﬂm SinEingdeIP ?In sai d _
auxiliary |§atfHS¥ r&qmn@genhﬁsngemlwm tlmee%pa gigpb%mi,s@c dna _

conponent 'sécéﬁ&oééﬁﬂﬁﬁlemtboﬂtﬂﬁ t:ﬁi}ﬁh’&?ﬁ' mmnamm %6 - tﬁlﬁr%‘ﬂr&“ stic,
and neans for . nodif e‘%’i i‘l sal d a liary th as a functi on
of the noi &8 &mgsnI‘“@? &%F‘F%‘i Blagh S§Pﬁﬂéﬂg S&ﬁ@ﬂ&ﬂ%‘&'& ding to
ClaimB f@ysteenelmchgjmggel evi sion signal repr esenti ng  a letterbox image
di splay format 20 hay o] nt ai ni ng
auxiliary informti o% Q‘I%en%bg’h@%&ésg‘gﬁfn%@@ \X??ﬁ%lgg (I gk(?(i‘gi spl ay :
scanni ng fmclimslonasrgnalcéompr@ceysmgrnsard:IfmnIitngommeIenn;age si gnal
th I
processing path is reaPOofigitery sigha rp;%beympogaaigm tQ¥esRidE SanY

i nformati on representi ng sal I.on; rary
si gnal proéé@@ﬂﬂg COMPORRRIGesses auxi liary infornation cont ained in said

bar r on. 3. The syiésm %Qoedmwnn@ Célﬁpﬁt i WHPer'i‘émS%aiH smahem further
| nforrration fro said auxiliary -

I ;
Isin;nzlil eEar aPQgiaHﬁﬂ'?%rysaﬂaaﬂgr:fq Pﬁaﬁﬁg nOUHH HDAgE $1gNalonverting an
out put si gnal from samliermppsagl namibiary patlr agichmbes;e i mage scanni ng

formt. means for amplitude expanding: said second
component in accordance with a predetermmed expansmn '
15 characterlstlc and IR
'. " means for modlfymg the operatlon of said auxrhary
path as a function of the noise content of said television signal.

2. The system according to- Cla1m 1, for receiving a
televxslon s1gnal representmg ~a letterbox image display format
20 having a main image region and a bar region containing auxiliary
information to help construct an. image with a desired display |
scanmng format said. receiving system mcludmg
~ said image s1gnal processing .path is’ ‘responsive to said
television srgnal for processing mformauon representmg said |
25 main image region; and IR |
- said auxiliary signal processing path processes
auxiliary information contained in said bar region.

3. The system according to claim 2, wherein said
system further includes;
30 means for mapping information from said auxiliary
s:gnal bar region to said main image region; and
means for converting an output srgnal,from said-
mapping means to a progressive image scanning format.



. 4. “The system according to claim1 or 2, wherein said auxili Bl"g! lUI"jl“l
i ncl.udes; means for converting si gna+k4processed by said auxk
a. Q_rggresm ve |-ine scanni.ng format. 5. The system accordi ng :

to ¥raiml or 2, whreilhe sxst@mrwlcpydmg ﬁ%aﬂl&lmd'rp@ﬂ Zeswhergint said

~attenuat iyl ?Llﬁﬁ?ﬁsﬁﬁtﬂ‘ hidibaesa variabl e attenuat| ng characteristic as a
function sald holse content. 6. .The s em accorgéngxlto claim1l or 2,
S

wherein; 10° means g 591y qupggs § BERRSSH n$Aid ude cl i ppi ng

means ex@uRikiang pathaltbakl progiespiveg liferscanaingtforngs. a function of said
noi se’ content. . 7. The system according to claim6, wherein;-said clipping
nmeans precedes sai d expandi ng neans in 15 said auxiliary path 8. The
syst &m accor di ng t05.CI a‘hu systenﬂ ,accbediagnte ailaimoli 61y 2y gwherein; i ncl udes;

anpl i tude cli ppi ng @?ﬁg %ﬁ&l uﬁpﬁggépwﬁﬂae exhibiting a

variable clipping c arac as a f Sal d noi se content;
and anpl jattenaiasing: nneansy mﬁubstmg oR| owriableajatteangting reharegteristixhi bi t | ng

a variablg at f§{itddh SF SAR §‘é'c‘i§dt€n@5 a function of said noise content.

9. The systemaccording to claim1 or 2, wherein; 25 sai d
aUX|I|ary information is vertical line difference information; and said

expansi on charact ergst The 8 suenila&eefdmgoto Alaimt Erorf @, whersini ng a

tel evision signal substanti as herei bef ef erence to
30 e acconpanyi ng s3] a\mﬂggyﬂg heans’® co 191£es da%ﬁﬁfﬁuc?e (Wlell{

means exhibiting a variable clipping characteristic as a function of
W said noise content.

7. The system according to claim 6, wherein;
said clipping means precedes said expanding means in
15 - said auxiliary path.

8. The system according to claim 1 or 2, wherein said
. modifying means includes;
amplitude clipping means, precedmg said expanding
means, -exhibiting a variable clipping characteristic as a function of

20 said noise content; and

amplitude attenuating means, following said
| expanding means, exhibiting a variable attenuating characteristic

% as a function of said noise content.

9. The system according to claim 1 or 2, wherein;
25 “said auxiliai'y information is vertical line difference
information; and
said expansion characteristic is nonlinear.

-10. A system for receiving a television signal
substantially as hereinbefore described with reference to
30 the accompanylng ‘drawings.



