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[err] This invention relates to wide scregh television 5 systens of the
typ€ i n which conpatibility wi th conventional television receivers is
achited by conpressing or "squeezing" the edges of a wi de screen inage. It
has been recogni zed b OwikEEEIEaWIDEnSCREEN1@EEBVIS§OE5SYEQEMentIt|ed
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conventional television receivers by conpreSS|ng or "squeezing" the left
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conventional television recelver ueezed edges .
largely M dd&YSHeRs Rl hRictYRe rik Vhie o@@ﬁB%ﬁhblm\héﬁ withl ayed on a wide
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by neans of tine 20 exPanS|op C|rcu1ts In one enbodi nent of "the D schert

et al. systeMoMRE& 2iRE7 sthe fdorE 8§ fodidgi Agrens

hori zont al drimagesi gnal to a canera I n anot her enbodi nent, |nage
restoration ("de- squee rovi ded b a s, of a nenn h_stores
the video 25 signal a#:gﬁ%% $% EF?QQE& iﬁ%yeﬁw? &Foﬁk Sand
recovers kthe Rth}rdiﬁlgﬁam |entm1nmseommmm|ma SCREERnCQLORad cl ock.
Changi ng t he te lagiv p

el ements wit H{r‘%@%orl zo | ne: %erée%‘écile%éfl ?%lt [ ﬁ%éékpgﬁgg ‘I('#&#he 30
conpressed e&gEee qeﬁewﬁsamramrnaﬁgeaym miﬁe deompatubipluythf bot h

W de soreen dvERAbHAl APRAIA Ordlefverd B) CoRPESsLIng dpal mode

receiver, Dischert et al 1Dose that a co o t he

Yeriti cal bIanﬁﬁHGQQﬂﬂﬁauﬂhQﬁ Qﬁﬁa%Rﬁwﬁ&ghﬂEFQEP§e@@et%au€é§€d§cﬁﬁﬁé screen
signal fadrs i dealgel.yi MhelhiSpENaled o el NEoRweN €564 B té.‘?e@is.@oﬂf' de screen
I mge. (As used herein,.the termw de, scre ans an e ati o greater
than 4:3 as GS&E&LVR coﬁ%§ﬂ§QHﬁﬂz%&a%ﬂﬁ%ﬁcﬁ#k#g%ﬂ%W§?g i%ﬁ%ﬁiglgnal is
detected in hiddemalfronderiew due to receiver overscan. When displayed
on a wide screen receiver, the compressed edges are
restored to their original width by means of time
20 expansion circuits. In one embodiment of the Dischert et
al. system, picture edge squeezing is provided by
modifying the horizontal drive signal to a camera. 1In
another embodiment, image restoration_("de-squeezing") is
provided by means of a memory which stores the video
25 signal in response to a constant frequency write clock and
' recovers the SEOred_signai in response to a variable
-/ “ frequency read cloCk. Changing the read clock frequency
alters the relative timing of picture elements within a
horizontal line thereby facilitating expansion of the
30 compressed edges of the displayed image. |
To provide for display of both wide screen and
standard aspect ratio (i.e., 4:3) images in a dual mode
receiver, Dischert et al. propose that a coded signal be
added to the ve:tical blanking interval of the compatible
35 (edge squeezed) wide screen signal for identifying the
signal as being representative of a wide screen image.
(As used herein, the term wide screen means any aspect
ratio greater than 4:3 as used in conventional television
displays). The coded signal is detected in the dual mode
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entitled WIDE SCREEN PROJECTION APPARATUS which issued May
24, 1983. . In the Shioda et al. system a coded signal is
also employed for automatically controlling the raster .
size ln a dual mode recelver. '

' Another example of a compatible wide- screen
system is descrlbed by K.H. Powers in U S. Patent No.
4605952. In the. Powers system the center portion of the -
imace is slightly compressed (by about 2.5%) and_the
compression of the edges of'the image ramps'linearly to a -
factor of about 3:1 at the extreme edges. Edge
compress;on prov1ded in the Powers system by the use of
variable clock rate sampllng of an analog v1deo s1gnal.
The sampllng rate is varied by applylng the output of a
very hlgh frequency (4. 374 Giga-Hertz) osc111ator to a
programmable dlv;der.hav1ng_d1v1sor coefficients stored in
a programmable read only memory (ROM). The ROM is
addressed by a- counter that is clocked during each line
interval thereby changing the divisor’coefficientS"and
thus changing the sampling frequency to control the edge
compress;on of the sampled video slgnal.

A further example of a compatible "edge squeeze"

e
cy

type of televislon.system is described by Dischert et al. -

in U.S. Pat. application serial No. 771,420 corresponding
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A further exanple of d conpatible "edge squeeze" type of television system
* is described by Dischert et al. in US. Pat. application serial No. 771,420
cor réspondi ng -3- to European Patent=-Bpplication No. 86306558.7

(0228911). In the Dischert.et al. systemmenories are provided for storing

~and recovering each line of a wde_aspect ratio video input signal in
response to FRBEVEPREIR | PaterbchrrlicatiionsNo.S8630688 8w t(243RId pul ses

are deleted tR €REPHESShéPE @9951[eS&QEémORehBQi@Edgg?Z?§§RF§E$%g?%%deo

i nput signal. In a receiver, read clock pul ses are e the
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of received gi I W. scr st rd.aspect ,ratio_i mages are
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di spl ay rastdeletedite xestore tthe woupressed sjghedstdeitsi bedgimale t he
di stortion whi in ' dafi e f sth i due
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adj ustment of fhe receiver, hori zont al pverscan. ‘As a practical matter,

25 acCt,
on a typi calMIMRFEREL YU oS FARSTEIREWRAEh cdRELUICEPERYASLEOBSOKOK | | be
visible. |In contssl Edieaigedslamkinds Loterpss&tliefosadather e3beked to
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deconpr es3edWigigredredgrean stiandardmspecticrstiecimagesi aee Hdsplaged the
del etion of yi QY Pl LHRIYS receiver without altering the width of

the display raster.

In the compatible wide screen systems described
above the distortion which occurs in the left and right

20 edges of the picture due to edge "squeezing" is largely
hidden from view when the compressed image is displayed on
a conventional 4:3 aspect ratio kinescope because of
receiver overscan. The amount which is hidden depends, of
course, on the adjustment of the receiver horizontal
| 25 overscan. As a practical matter, on a typical receiver
i¢) about one-half of the compressed edge region will be
visible. In a wide screen receiver the compressed edges
are restored to their original width and so there is no
visible distortion. There is, however, a loss in
30 horizontal resolution in the edge regions of the
decompressed signal when displayed on a wide screen
receiver because of the deletion of picture elements
(pixels) in the edge compression process. Interpolation
of the missing pixels is helpful in improving the edge
35 resolution.

The present inventors have recognized the
effects of edge distortion in conventional (4:3 aspeét
ratio) receivers and loss of edge resolution in wide
screen receivers and have recognized that the visibility



(pixels) in the edge conpression process. Interpolation of the missing

pi xel s is hel pful in inproving the edge 35 resolution. The present

i nventors have recogni zed the effects of edge distortion in conventional -
(4:3 aspect ratio) receivers and | oss of edge resolution in wide screen **
recei vers and have recogni zed that the virdrbility -4- of these quite
different effects nmay be substantially reduced by nodification of a
specific paraneter of the conpression/deconpression process.. Enbodi nents of
the present invention can be used to provide a desirable reduction in-the

subj ective appeafege QliesoRifgEetenti effeatsomndgnbeosabstarndiiedny and a
reduction in th su%j'ect Ve, . jggegt ance_of | oss._?f. ~edge_resal ut Ifit)ﬁ: ien w de.
screen displd??gﬂ?e_erﬁTR- abhPPoPE el PRPSEToffs KRG 2Bewde Pt NE'S |
| ef t - si de andcompiéssioe/decompressiensprgeesscoEnbodimenisf iofstthespect of
the present-inventi.on, F- g vi.de jsd L0 0 si.an.appar at us
for conpressi ;@esdél#ﬁ }é%‘p&n%g%ﬁ i ‘25%38% r ggﬁéeﬁ% " ngg&g %n?‘r)g]%%r%n%é%o the
apparat us beiredugpiom| inttheospbiective appeazancei gt edged ddsfertd@nons
of the. inage andylhayer i) CPokefbet80hAA AerraRBLEBAMIRURNANt i al |y
unconpressed. I n accoydance_mnth.the_control.srgnal, t he .degrees of
conpr essi oof S‘#b_IEFfétl-‘&taW?i’ﬁﬁF 'ﬁﬁhtl;lﬁ’_.ﬁﬁ_g_@fp. ﬁgﬁoﬁ§sﬁéﬂﬁ§%ﬁna8‘ll§eds_ a
function of thar&iid PipBigeaby aptoviiaingdaheontroited gedavienshief ore
conpr essi on, of. the léﬁtaﬁgg.rlg t_haadsedﬁg reﬁlons~wh|cg are Gonpressed,
bei ng vari ablREYWPER RYaHEEETF LHSt ABC BAPRET SEFGn AMA9E, REREGHES e
conpression of the sai daecigpdingi tosabfingtvaspedti nfathenpiresemtary manner
in response tg the conty Si MLERLANGE RASES wmiaRaC Q. of one edge
regi on being ’rfh‘f%’he%h"‘gy?lgé%?e‘gg2@”&%&@8%?%@%?’_0%’“39% %%?%?rﬁe%ge r-egi on. \j
Accordi ng to appIAidsS aétpeccompre_ﬁ_slpgesem-f_i_ﬁnv-émﬁgén iphacearsancsyi ded :
video image W' Yontrol signal, the apparatus being operable to

comPreSsﬁthé-ieft and'right handfedge regions*of'thea

image and leave the central region between them

substantially uncompressed in accordance with the control

‘signal, the degrees of compression of the left and right

hand edge portions being variablé as a function of the .

control signal and the widths in the video signal before

compression, of the left and right hand edge regions

which.are compressed, being variable in accordancc with_

the cohtrol'sigﬁal, the degree of compression of the said

edge regions being varied in a complementary manner in o

response to the control signal with increases in - \

compfession of one edge region being matched by decreases

in compression of the other edge region. '

" according to a Second_aspect'of the present

invention there is-provided video image'expansion

apparatus for expanding a video image in accordance_with

a control signal, the apparatus being operable to expand

the left and right'hand'edge regions of the image and

leave the central region between them substantially

unexpanded in accordance with the control signal, the

degrees of expansion of the left and right hand edge

portions being variable as a function of the control

signal and ' the widths in the video image before



apparatus for expanding a video image in accordance with a control signal

t he apparatus being operable to expand the left and right hand edge regions
of e imge and | eave the central regi on between them substantially
unedpanded i n accordance with the control signal; the degrees of expansion
of the left and right hand edge portionggbeing variable as a function of
the control signal and the widths in the video i mage before expansi on of
the left and right hand edge regi ons which are expanded, being variable in
accordance with the control signal, the degree of expansion of the said

edge regi ons being, varied meptary. manner in response to_ the

contr ol S|gnﬁﬂpﬁa§59n- éa§%3f¢ﬁtg¥%§n§¥ghto?aﬁﬂeeéﬂeerFﬁgPBﬁ ¥BiEB nat ched

by decreasesaden extpaided) odindevatiathlediw a66be@andarworh gheferred and

opti onal features f _fhe pre ent i nventipn are as _set E$ in_the élains.
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Accordi ng t SFOPYERY FAEREL UC (1R9TTR <%ht SFRIBALPBNO PBed a

conpati bl e wemmts Mngelmmcbm.m@rmmplenentarycmapnési im: a first

source for ﬁ§¥g S r S of ..an i mage havi ng
left and ri g dj’(!:]e regi onsq?(JJ t é s]s'edP‘(t')fr? gﬁ&g%%#%s insecond source
for providi RER&DSAN OHnsiefae %ﬁﬁl@ﬂvﬁ¢l@gcm®tﬂhedghﬁldeea@hse$ock

si gnal belnQdﬁégbéﬂgﬁaﬁﬂgffﬁﬁgugﬁﬁéh SEGR" YedESRS coupled to said sources
for storing at Ieast qne ]ine of said video |n€§t signal in response to

said wite clock signdfaLRIS RrEHKRERT oird P %@%.ﬁ@aﬁvr%ae Bhe
previously Preysshd l:ﬂﬁreﬁtm Carve G sepUbuti PMathénclggmense to said read

cl ock signal to provi eo out put, si gnal | se_del et er neans
coupl ed to said secon% %nftf)tagl@&ﬁgn%%?? n‘égngg?o?rﬁﬁ?ﬁf'l ng a
\Qr/edet er m ndeventibien dtheue sies mfowided exteompatible swide csor&esni gnal s for
causi ng Sa'Qéf@9¥§ﬁéﬁwgﬁbﬁéi(¥¥Hgé§§bf"c5ﬁﬁ?fglﬁéld edge .regions of said

i mage
a

first source for prov1d1ng a video 1nput signal
representative of an image having left and right edge
regions to be compressed or expanded; a second source
for providing a read clock signal and a write clock
signal, each clock signal being of a constant frequency;
memory means coupled to said sources for storing at least
one line of said video input signal in response to said
write clock signal and for concurrently recovering at
least one préviously stored line of said video input
| signal in response to said read clock signal to provide a
A video output signal; clock pulse deleter means coupled
to said second source and to said memory means for
deleting a predete:mined number of pulses of a selected
one of said clock signals for causing said memory means
to compress or expand said edge regions of said image
represented by said video output signal in proportion to
the number of clock pulses deleted; and control means
for supplying an identification signal to said clock
pulse deleter means for selecting clock pulses to be
deleted, said identification signal having a fifst
condition for causing equal numbers of clock pulses to be
deleted in said edge regions and having a second
condition for causing unequal numbers of said clock



- deleted, said identification signal having a first condition for causing eﬁ

represenfed by said video output signal in proportion to'the nunber of
cl ock pul ses del eted; and control neans for supplying an identification
signal to said clock pulse deleter nmeans for selecting clock pulses to be- -

equal nunbers of clock pulses to be del eted~n sai d edge regions and haV|ng
a second condition for causing unequal nunbers of said clock -6- pul ses
to be deleted in said edge regions, whereby the degree of conpression or -
expansi on of the said edge regirons is varied in response to the -

I dentifi-cation,glgdal t¥ b8 H8geeaddein. %aqawwlﬁbﬁnsexmasy Ofp&ne

regi on being natched by decreases I n conpressi:on or -.expansi on of” t he ot her
edge region. PP ReRE SCOPPERESLARE RE| Pa@w Whe RIS AEER. are
illustrated i nré@ﬁcﬂﬁcﬂﬁpeariéd ﬁlhawesgo\'ﬁ@ @i thek d RIriifiicattion denot ed

by like d bl ock di f
Compat 1 bl 6 wi (R GRFLRLGRLACEPAREP. 4B EPRPERS AP G EHAAIAIAP A RAe of

the inventi on; régidivASeng 3matdhédaby deegeases liln tompressingrera i on of

e vaen ol Gy, SR ToponRs BB AR s G aha Gare

tables listing contents Embgd G§e9flﬁhehén¥ﬁnh§ﬂnﬁ HIVGIRDYL Wway @RE 7

nventi on Pl CFRTREe, ey FLFASEERCERTY Vgﬁ‘iﬁi‘ﬂﬁ%ﬂ BB o

: use in the red%h%%?l%f likey piemenEscaRe QePQQE |h¥y%%KQIQQE&QQﬁ¢QKF and

operation of t{ﬁewﬁmghver of FIGURE 8; As an overV|em/of ‘the.principles of

the FIGURE 1 is.a block dlagram of a compatlble

wide screen v1dec 51gna1 generating- system embodylng
aspects of the invention;

FIGURES 2, 3 and 4 are dlagrams 111ustrat1ng
_cperatlon of the system of FIGURE 1;

_ FIGURE 5 is a block dlagram 1llustrating
details of compression elements of the system of FIGURE
1 _ : o
; FIGURES 6A and GB are tables listing contents
_of a ROM used in the system. of FIGURE. 1;

FIGURE 7 is a block dlagram of a wide screen
recelver system embodylng the invention;

FIGURE 8 is a block diagram of an. edge expander
suitable for use in the receiver of FIGURE 7;

FIGURE 9 is a diagram 1llustrat1ng operatlon of .
the receiver of FIGURE 8; : :

As an overview of the prlnclples of the
lllustrated embodlments, the wide screen system described
herein alters the compression and expansion patterns of

R,



i llustrated enbodinents, ithe wide scréen system described herein alters the,
corrpreSS| on and expansi offy patterns of -7- the conpatible w de screen

[ e as a function of the content of scefes being televised.

- Specrfically, as the cent_er of. attention of a given scene noves to the
Ieft side of the scene the left-side conpression is 5 reduced and the

ri ght-side c&BSr COTPSFIbLE widesareem Unage as oh afpe t tom oofr thei on (and

| t t the
conpl enent ar )éo@tlé%&S'dfn s'dén%§ HSinP delev8dd Or% {Dﬁ@aff%“ akSeh@ the

right. By this neans he -viewer experiences a d ho-Vi sual

effect of a ﬁ&P&?FvQ& P&&?@ﬁl&? i9f & @Eiven spene Moves VMnﬂWew ng the
screen onf a &ta&ltdsm.deameﬁher @‘de(th.Qfé \'ﬁfh@%?ﬁ@%é M LT £gsed central
portlon t e “tracks" the nost 1nportant actlon or

"f ocus” 9 Hgdglggﬁ aTﬁg’ ré'é‘&hft‘ %fcqwme’gsp Hcxeased, A
subjectlvelysnmpﬂaredhwhge dnsmcmpntssidhSMineychﬁlHﬁEﬁtdfyféﬂﬁ&néQéntEe
same reason, ;pa yi tend.to trac actjon in the
scene which |§ ggr%t‘?&ﬁ tg\gﬁ v%%q\gea‘sft %ﬁ?ﬂ%l%%}%ﬁﬁlqlh

hi ghest resoPyt ItbnsUpggnsxpahg sieweln gxpessiergaesag@esirdbiie nmanner

requires an geyohbloiktddTRErelt bt U Ykl vdd' Gt oy PG T ON OF @

gi ven scepe 1s”I"ocated and {ransm Ssio user
the wi del cr@éﬁtp€6éP0ewhenTHée&’éﬁiﬂré§a @eredgnomid Gtandant aspetet, of

course, in argtipdaededyBech [ : f
subj ecti vel yr educed ggg | SE:%HSI@O'%%%G u‘f'Fc.rorr be é%tai e ?a&tt;se or? ?%e :
tendency for® ﬁeSGFBﬁe 3189’5 5 tF_&'@IFkﬁ'u' %#@Stofimr&iﬂtoriﬁlqm@%cene

whi ch recei véfoths"| astheospBHEs| GTheT e stNRWilon oFX & xkpiindde

5601 compr scbebf affock b REPaREREEE AT amrtovedt iy dimiadins @ Fnert

et al. abpliwehdeoscreenareneiveéilf620thet sama fnea@,onas naxellat natheabove, to
- vary the rel i bygr PEOBPE! WO1E BLnBORR" €3 3] o2 1%%§E%pﬁﬂgﬂéé¥%e
which is controlled to-have the least compression and thus |
the highest resolution'upon expansion. 'Compressing images-
in this manner requires an artistic judgment as to where
20 the center of attention of a given scene is located and
transmission of that information to the user of the wide
screen receiver. The compression information is not
needed, of course,{in-a standard aspect ratio receiver but
the visual benefit of subjectively reduced edge distortion
25 will be obtained because of the tendency for the viewer's
{u}am eye tq track the center of attention of the scene which
receives the least compression. , .
The specific examples of the invention which
follow utilize aspects of the clock pulse deletion method
30 of compression and ekpansion described in the
aforementioned Dischert et al. application serial no.
771,420 but modified, as explained above, to vary the
relative proportions of compression and expansion applied
to the edges of-processéd wide-screen images; As used
35 herein, the term "wide screen"” means an image having an
aspect ratio greater than the aspect ratio (4:3) of
conventional television displays. Although the invention
is illustrated in a'preferred embodiment using the clock
pulse deletion compression method, the principles apply as




tofthe edges of processed wi de- screen inhges' As uSéd“SS herein, the term
mlde screen" neans an inmage having an aspg rati-o.greater than the aspect

rdtio (4:3) of conventional television dISp ays Al t hough the invention |s : :

|Jlustrated in a preferred. embodi ment using the clock pul se deletion )
gonpressi on e h NGy sqﬁ{g 3 t ber e- squeeze"
jret hods such - égggosé gFgéFougﬁf es r%?é) ﬂﬁﬁé ég?gb g ﬁpgggscreen'
video signal gpumewvaousdysgl .d¥(3URE 1. conprlses a canera (or 5

/tel eci ne machine) 10 cou o tfﬁw widd %éﬁeéﬁwﬂesegs ARe’ 12 which
{ provi des standard NTSC t?k? s gnal s for-controlll'ng the |I%e and field

" rates of the corpezatingnsYSEEm i BAGHRE & LOTREHSRS | 8] €aBEFAaNOTf or PAL
or SECAN'r§Ce'¥8i§c§ﬁeaﬂabﬁﬁﬂé¥‘iﬁldﬂ édEK&ﬂa' d 26 ot imdngssoghdibe

used. Canera 10 is of ¢ tiQn des n but % rovide.a

vi deo out put SQSHSFaSTrlﬁgRﬂgyéhrﬁqﬁXﬁ @g@#@é gf?bn sbgnaéﬁout
- 5:3). The adj getneshtiellitgdate bl)aneacb.nd r@em rapestofiethé tchmevarnti cal
sweep signal s I|ed s the ¢ er | g
Sreati s Suai 1 HRBA' BfoRReint MATE hedBEfiodimat{vl sEubeLS FOF ERECE:
signal. Siml aSEeAMuse::enNertsayamapmmprlate & iningnsignal gene:angr

machi ne t°18r°§§§§% gg‘“@g‘égécr%é?éjgfb S{ OG- c?thvJ E:.&hQE aagisa Kugeo

signal S1 'S Q conporent's. nmeans o trix
14. The | andi® adupsﬁedt $°arR§-’Q‘de§)$sVde¢Q UEPRYy amna& BtsiRgREBw pass
filters 16 andgl ? k?-'-ih- e \@géfgl{é)glglagbuﬁosngby The .

anal og-t o- dlglta : rters 0 and f- gspective

signal Y is. déﬂé?é&mpﬁtn'fi-- e gpne by > t?%ra?ﬁi Hggﬁy°fng§Fted

to the | and Qarghahi eweepd didmaBssupp 11&-1 tlwdca:gerar imdgee Orgi B4l
S TE dasass o dumie AL, FORARALH, £
frequency of thmpltd&desogndheihorﬂimntal sweep s1gnal. Similar
adjustments may ‘be made. to a conventlonal teleclne machlne
to. provxde the wide. screen v1deo signal Si. - .
o The wxde screen v1deo signal S1 is converted to
20 Y, I and Q components by means of a matrlx 14.. The I and
Q components are low pass. filtered by antl-a11a51ng
low-pass filters 16 and 18, respectively, and converted to
digital form. by analog-to-dlgltal (A/D) converters 20 and
22, respectlvely. The luma signal Y is. delayed in unit 24
25 (to compensate. for the delay 1mparted to the™I and Q
51gnals due to low pass filtering) and converted to
digital form in converter 26.
Converters 20, 22 and 26-are all clocked by a
clock. s1gnal FW at a frequency equal to 1100 times ‘the
30 horizontal line frequency of the: video 51gnal Sl.; The :
clock signal, FW, ls provided by a write clock generator
30 coupled via a tlmlng_bus 13_to_the.studlo timing signal
generator 12'for:receiying a horizontal line_rate.timing
signal FH. Preferably, generator 30 is implemented as a
35 phase lock loop to ensure that there are an integer number
(1100 in this example of the invention) of clock pnlses'in
each line of the video signal Sl.:-Alternatively, other
frequency multlpllcatlon technlques may be used to
'generate the wrlte clock SLgnal FW..



clock signal, FW is provided by. a wite clock generator 30 coupled via a
» timng bus 13 to the studio timng signal generator. 12 for receiving a
hori*Zental line rate timng.signal FH Ppeferably, generator 30 is ,
inpﬁdnented as a 35 phase lock 1 oop to ensure that there are an integer
nunber (1100 in this exanple of the invention) of clock pulses in each |ine
of the video signal SlThendigitizied|y, Dtamd @reijdeocgignialisplireati on

hni ' Et SigF F - 9-
0ot sed v SPPRGES RANEAE ks K| Fia P endLIT8L (fin) meMior 145,
one-1ine (1-HK4P0 méd@nss 40, zéééﬂnﬁnﬂywtk%ﬂ eperationsopér theomemor ieise

Menories are s idoditrA 14 f WidHt+o1 turpde NGy Hgv%ﬂauiﬁgﬁg%ogﬁrsi gnal FR

receiving the witeg clock sggnal FWfromelock 30, the rea

froma read &GERVARr ke pilock FAgRal B £5am: LoskgAfl thefrom
conpressi on eceRld Pl il TR e atvsadlciScR gBAE2At68NBLO0knEEaTd- , @

switch, "joy _stick" aqr _other suitable deyjlc used by the 10 system
operator to COMPI&SSARR iﬁﬂ?&ﬂé;#&xﬁ??mt?@@ﬂ¥ﬁ§s§9Pe€ﬁX§Fﬁﬁal and
to vary the pemeratican$lafl iGendmitomrbl righd mahualaeonttblbfeegphahned-
The frequenc he s Q6K Sl | Lyes, the Line freguen FH
C ock 32,l prépg%a 'y,Jggﬂgﬁégﬁ%hzggQﬁ%?%édgggté¢g§a?é¥$Fﬁg Pﬁﬁ?egy Eﬁéuring
that the i f Swe&ene operaser tiee gantixol rehel ctnpregsicpsapplipdand the
nunber of wit@aCl ul 1 Mg 4 i i =Y
const ant . Nebrr%;aieesf 4 ?21453?3’%310%I&5rﬁ%f328t%y¥ %‘gﬁ?ﬂg*’%{r}r%n?gdtgé %ﬁg\%n in
FI GURE 5 di s8f8s&d9bhed@esnas) widd be explaine@dsnorThe fvequency of
combi nati on ehehrebackactd Fignial A¥! S ¢ Mhed!the Pind" S¥bdfeply FHIC!] ON
&ijsquee2|ng ihe eﬂ es of theﬁgfkascreen vi deo sgggal as W[ e descri bed
in detail sufd8GKeRtry PrREEFAIYye i AR FhaSe 1 ckedpbRefionadnEls (v
I' and QP athe?Ebgoensulrdtig & hat IR &l ffurerice Wopkeen! tRE hGmBetape
recorder or &E%BS%EEﬁr-p%‘l-se%"%fd )anlnlci/ ’tt}ehendxnbgp dom.g write clock
pulses (1100) per line of yideo signal S1 is constant.
Memories 40-44 and control unit 50 may be implemented as

shown in FIGURE 5. discussed Subsequently.

20 . Memories 40-44, in combination with clocks 30
and 32 and control unit 50, provide the function of
squeezing the edges of the wide screen video signal as
will be described in detail subsequently. After edge
compression, the component signals (Y', I' and Q') are

25 '

converted to composite form for application to a tape

(v) ' recorder or transmitter 60. Specifically, the I' and Q'

| signals are low pass filtered to bandwidths of 1.5 and 0.5
MHz, respectively, by means of filters 62 and 64,
respectively, and applied to a modulator 66 which

30"quadrature amplitude modulates the signals on a standard
color subcarrier to provide a chroma signal C. Delay
units 70 and 72 add delay to signal Y' and I' to match the
delay imparted to signal Q' by filter 64 to ensure proper
registration of the component signals. Chroma signal C
35:

and luma signal Y' are combined in an adder 73 and the
resultant signal is applied to unit 74 which inserts

standard NTSC burst and blanking signals as well as the
compression control signal CC in the vertical blanking



signals are low pass filtered to bandwi dths 6f_1.5_and 0.5 MHz,
respectively, by neans of filters 62 and 64 respectively, and applied to a
nDduIator 66 whi ch 30 quadrature anplitudée ﬂDduIates the signals on a -

st andar @~col or subcarrier to provide a chroma signal C. Delay units 70 aﬁd*_l
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conpressed wi screen i mages. h|s Information 1I's necessarg_ or w de
S

screen rece|V@K§g¥§§%m4ﬁﬂqmﬁﬂﬁsﬁﬁ ?@FWlBHEdlStB°ﬁrBBSPF§a &Fe the

di spl ayed | magan@ard ﬁp@m%amweﬁeeﬂsfbéaatué bi aoterrseaeﬁsaard/ for
standard aspec ratlo recelvei %f?é use- of , ove n_and B 6 chovi,sual

effect previo épﬂ%%bﬂBF gs 4SEUSSE 3ean W€ the
i mage noves tudoompreﬁsedﬂnenterwpormucnnoﬁrthé imageembves tbetseame )

Af t f-th '
L er 4 "oibt oGl U DU INELKI D8 AEooIPr Ea°LRY ERdReSHONalS - Lhe
76, | ow pass fllteredlniﬁnen insertion1ofthhebamuumdbﬁantlnq ankd-z (for 15
reducing O/ A c%a@f%f @%@E L8 ae eaﬂr Qﬁbgg'i A RM R

via a distribut rocesse canforns to SC

" broadcast start@amlqg aﬁqrm eUpé&-%l‘@( ko~ $b$19ﬁe0987¢§#'§§§| dfoflavemasmd -

‘right edge fe&*ﬂ%:%fd tihe. \R-lﬁ ue €8 1miehtnérbaﬁda§denf %cw Q"MHz (for
conpre55|98 control nal CC. FIGURE 2 [llustrates iégg tp ression and
or n “th

expansi on Q%ﬁﬁa L IGORYRESIOR RoLFe | R B 2PP; ecoXgieF AT a
- scene. In tht&a@%&ﬁﬂﬂé& Beriec dbser fbeeipneamplifier 80.

. The processed signal S2 conforms to NTSC .
_ broadcast standards in all respects except for the .
compression ofileft and rlght-edge regxons of  the plcture _
20 which-varies*asua_function of compression control signal
CcC. FIGﬁRE'Z illustrates edQe_compresSion and'expansion-
for the case where the. center_of interest is in the middle
of a scene. In this case the,edge regions are compressed
_ and expanded by equal amounts, that lS, the compression
25 and expansion are symmetrlcally applled .AS shown.ﬁ
compression-is;provided in steps of 25,_50 and 751percent
for each of the left (L)'andfright“(Riﬁedges of the |
origina1.5:3 aspect ratio wide screen_image- Each edge.
region corresponds to about 20 percent of the image before
30 compression and to about 10 percent of the image after
compress1on. Accordlngly, when the. compatlble (squeezed)
signal 1s displayed on a standard televis1on recelver "
(hav;ng about 5 percent overscan on each edge) - abcut half
_ of the squeezed portion of the image 1s hidden from view
35 by the overscan. The hidden half contains the greatest
compresszon. The visible half.contains the least
compress1on and has been found to be relatlvely
_unnotzceable in ‘the case where the center of 1nterest in a
scene corresponds to the center.of the plcture.

T )

N\



and expanded by equal 'ampunts,. that is, the conpression 25 and expansion

. are symetrically applied. As shown conpression.is provided in steps of

25, “50 and 75 percent for each of the leff14L) and right (R) edges of the
ori g#nal 5:3. aspect ratio.w de screen i mge. Each edge regi on corresponds
to about 20 percent of the inmage before 30 conpression.and to about 10
percent of the inmage aflrerthmnplbsstrated Asystemnghg, edbencoimpresspisni bl e

Sbout 5 per oo Yarard ¥ G Ul ML QLR G SLBRGE CER X8R 1OV 1Y,
of the i nage prodessesh signal/ifol B3s byhe heenver scfinint&hesti dves hal f
cont ai ns theég esty g 'fghtﬂg§€ﬁv£§i & féf{ tﬁgn%?égﬁtbge | east

corrpressieson an as been tound to atlively unnoticea n the case

wher e the cemdduss GanGIsk generatehecoloke cEpdnae thet heftefdde of the

picture. IdbnigiRdd oS tdrid Sthdved $an the ?ﬁ@ﬁtcgﬂ@éeééh?ﬂeé§i&ﬁried to
ensure that unconpressigicenter Of‘%ﬂf processed si | Tollows the center

na
of interest BFOPALRNALLY (DA WIS TEEEER JE?n‘éef‘é?F Fﬂ@Pgﬁ@F&FBF%
adj usts cont redpaaF IR iciirduli i fesktisre ttite | €dde Stdgiensptosehaenrand

I ncrease the right side ression proportionally. In a wi de screen -
receiver comﬁ§§kHW§H9”5ﬁ8§ﬁSion circuits restore the edge regions to their
originalkﬂcﬂhs. 10 In operatiompestilbnconsidéringsther caget whereaese
where action g .cent. ' iy q side:-£0 SSl t he
wi de screen ﬁ%e%’%%%%@%%%&‘g% é)épg%ﬁp@ioéﬁggfl\%g%&ségﬁgg‘rg%g??’ﬁe
and field racese)as tWdieowiden sSRIRE WA{GQ heigral oSl cprovitdednbyi campoat
63.5 15 mcr : ' ?99&9 [ d 52« 6eRHAGROSECONS
Qij"active" 3$§eo§. e é%f?t%#gf eo p§$§$c$#%§#é?§§§€°Slgfssﬁkﬁﬁs?ﬁated as
conpri sing 1FISUREC Sdoe dRI PEIHOD R Rl iRl D1 #PAREr8detonds for the
center pditi gl cHosRrid¥rqa 0 . Binsi it sESMds! Sof Ob Pk g "8h&! 5218 the

factors of 20% 60% and 20% for the = . , ] ] )
microseconds © active" video). The active video portion
of signal S1 is illustrated as comprising 10.5
microseconds for each edge and 31.6 microseconds for the
center portion of the image. This corresponds ,

20 approximately to the factors of 20%, 60% and 20% for the
left, center and right portions of. the wide screen image
illustrated in FIGURE 2. By compression, each edge region
is reduced to occupy about 10% (5.25 microseconds, FIG.
3E) of the active video interval'by deletion of a number,

25 190, of the write clock pulses as will now be described.

\J} The wide screen digitized component signals ¥, 1
and Q are stored in respective ones of memories 40-44.
Each memory has a storage capacity of two lines. As one
line is being stored in response to the 1100 FH write

30 ciock signal FW, a line previously stored is recovered in
response to the 910 FH read clock signal FR. Since A/D
converters 20, 22 aﬁd 26 are clocked by the 1100 FH write
clock, the wide screen video signal (Y, I and Q) comprises
1100 picture elements (pixels) per line after conversion

35 o digital form. The pixels are apportioned between the
blanking, center and edges of each 1ine as shown in FIGURE
3B. Unit 50 causes pixels to be deleted from each line in
the numbers indicated in FIGURE 3C by deleting
corresponding clock pulses from the write clock. As a



left, center and right portions of the W de ‘'screen inmage il-lustrated in
FI GURE 2. By conpression, each edge region_ is reduced to occupy about 10%
(5.25 microseconds, FIG 3E)- of the activaldrdeo interval by deletion of ja

nunber, .25 190, of the write clock pul ses as wil'l now be described. The V" o

wi de screen digiti o onent L gnal s ] are stored in _res ctlve
ones of rrem)rlr%f“@é' ?yaﬁﬁssﬁbg?gréﬁe%§p§5W§ ig5 &han | As
one line is bq&meﬁmmﬂ the rcasmmaltslghen&QOsﬁwar fihe FIGUREOGD .Si gnal

Clbck s gnal PRCAGLYL Wha? FEEHEEEY 0 £RRECEE LRel STO0HY FHUAL T o

FH wite cl oclclctdie (F I s’tBbetrhelelé@esrggabnsYWheranWr@:eccrtmckswlﬁm
picture el men} nye |}@ﬁm; The-
pi xel s ar eseapptor%t [ onfé?e?et vveenédf“ﬂﬁrg%égé QQ gcgﬁt‘e&éﬁdbgd%hg ach :
as shown i n FireJeessEelghad w%m’é'ésabtﬂél-agtethOHérétléd G-W@H- | i ne
in the n“”be“iéflﬁd*ﬂégjﬂ'hf%é?&@ééﬁdﬁy 3?'€henﬁr6€ésgéaoﬁﬁbﬂﬁlp|OCk

pul ses fromthe wite clock | xél s -are stored -

in the nenories than vverTel'lepr%%‘F&f}?n ?W%F?g?ﬁaP1§F§ﬁafie§§t§H‘oquﬁl RNGURE
3D. Accordi nglmeumrsd taemefctédreedpbdviae one E&npeaésqb@clfab‘ilo@s 3E)

the ed |.ock I d
et ol U 5 - SEEnEL) FEnth £RA.pdGp L ERBAGE, SRR 3 °°
hori zont al perEI(uiJKEBSZ S mc:wzﬁelsﬁ%fcoﬂmresstensednel onzl ofTlewrexyeci fic

Compr essi on' 1 A %%f?“e%’)?@%% P A RERCRoF) SEbTRRA 7hY BeRriBaieh,

shown i n FI GUlﬁcz:orsT,o e mntteoﬂsﬁemr@n@sthme out ofit fonreseqyaem;qal

clock pulses ig @{@75 n factors, two out of
four and él}\/ee out _ our sequent cllc{%ﬁﬁgpf'g‘zgl re del et ed
respect i vel - Pixeks E%@eié@“f?@% bhenbnask#ngermaéf val

Wi thout conpr ¢aiHht- t&mplteﬁss/atg tiélﬁnfefvéts bepagseeslilts because of
' the spec1f1c cho;ce of the number of plxels deleted w1th
respect to the read and wrlte clock frequencles.
Spec1f1cally, the time interval represented by 190 plxels'
20 st the.1100 FH wrlte clock. frequency (10.9 mlcrcseconds)
is .the same as that of 156 pixels clocked at_the.91o FH
read clock frequency. Thus, deleting 34 pixels in the
blanklng 1nterval results in no . change in the 1nterval
length. Deletlng more. pulses wlll shorten.the.lnterval
25 peleting fewer pulses will lengthen it. IF the length of
the blanking 1nterval is changed, ‘then a change should be
made in the active video interval such that the overall
line perlod remains at. ‘the NTSC standard value (about 63.5
mlcroseccndsj_ As an. example, 1f the blanklng 1nterva1 is
30  increased byjdeletlng.fewer than 34 wrlte clock pulses;
- then more pulses should be deleted:from the active video
interval to_compensate for the increased_blanking time.
The relationship which meets this criteria is that the
number. of write cicck pulses de;eted.is_selected.to equal
35 the difference between the number of read and write clock
pulses in one line interval. In this example of the
invention.there:are-lloo Writegclock_pnlses.and 910 read
clock pulses, therefore a total of 190 write clock pulses



the specific choice of the nunbef of pixels deleted with respect to the

. read and wite clock frequencies. Specifically, the tine interval
represented by 190 pixels 20 at the 110013+ wite clock frequency (10.9
nlcﬁeseconds) is the sane as that of 156 pixels clocked at the.910 FH read
cl ock frequenc Thus, deleting 34 pixels in the blanking interval results
in no change & éetﬁ§lﬁﬁﬁér$8IPF8H§Pﬁ chaagdnch ¢herldneiprisiod |9f stketen t he

interval . 25 ppbetekkag Bgﬁgﬁtpghgggym Il Iengthen it. |IF the length of the
bl anki ng |nterval is c ?Egﬁg 2% a Qaﬁy e should be nmade in the active

vi deo interval such tha E§\ 4P5AE & Qﬁiﬂ*ﬁﬁ%lﬁ?%ﬁ i pateerns
st?ndarfl val géotapnumasgégvaci;b?e%d?e) i3 s:iéb'ﬁtps |?IGI{REhmb:|ls?tn&hég
interval &s Lgﬁgegég é § e |£g ﬁ?‘yéﬁr an, ite ceéf\)%ﬁ)u ses
then nore” pul B8S g hep 0 §ass iIns

conpensat e foacthoni hsr dasthHebtankengofi the Boxeen a!nd)mdmm:efdsxdm net s
this criteriagy tk It I el ected
to equal 35 aﬂ%é %agégrgﬁcgyﬁ?ﬂ?&ég%a e ggcn%g{r‘ek E%lgrl%g’d ?&%ﬁa t ‘ock

pul ses in onelefhe theesyatem pperatoreadipisssofcanpression mnttzrmle are

1100 wite cl Ssangds9 o Kk E@ﬁyg
190 wri teltfl Ogeﬁegaggg 5% é? @Qgggasg g?% 1g@t§%\?§nt chan ng_. t he ?ﬁll ne

period of he15?6€é§§eHhBu¥ﬁ§Pt§FbﬁﬁlCPWBBRESlQR-@E|SHQEﬂ IGSwel4A

del etion pattgh@s4Bor Phoyi HbResVeheabbAteFIRECUNY DhiptessedCdigrni itot he
di sqgussed when actign 1s, i.n the

TN L R R T R LR
acti on noves tnetbgstemtopeh&teysaenuspsrgbaeraibusﬁa Q@Wﬁhﬁrﬁaﬁé(XHér(ﬂ
geer aL0r 51 SEoECkERaceoEsLELLon Aha"BREERT NG IR LTS o,
of the co#ﬁ)reh%étl si@aaqzomnreaemafas shower byl FIGS. 4D iand i4E.cemtereed t o
the right, thgogstERe ORREGhEFe 888 SEEnEERCRGoP Lo LLETiGARE WY
shown, to follow the action. The viewer will also tend to
look to the right and so the increased left side
compression will be subjectively less visible than it
20 otherwise would be if the side compression were not
varied. . '
FIGURE 5 is a detailed block diagram of the
memory and control elements 40-50 of FIGURE 1. Each of
memories 40-44 comprises a pair of 1-H memories (40A, 40B,
25 4227, 42B etc.). Signals Y, I and Q are applied to the
memories and recovered from the memories by six sections
(43A-43F) of an eight pole switch. Sections 43G and 43H
apply read/write clock signals to the memories. For the
switch position shown, signals Y, I and Q are. applied to
30 memories 40A, 42A and 44A via sections 43A, 43C and 43E
and stored in response to write clock signals developed at
AND gate 410 and coupled via switch section 43H.
Concurrently, a line of ¥, I and Q signals previously
stored in memories 40B, 42B and 44B is recovered in
35 response to 910 FH read clock signals provided to terminal
412 and selected by switch section 43G. ISections 43B, 43D
and 43F couple the outputs of the memories being read to
output terminals. When one line has been recovered, the
switch 43 position is changed to place'the B memories in



ri ght-si de conpression and proportionally inérease the 15 left side
conpressi on as shown by FIGS. 4D and 4E. -igis noves the unconpressed center
region to the right, as shown, to follow the action. The viewer will alsg™
tend to Took to the right and so the increased |eft side conpression mnll%t
be subjectiveihe sttglmaaéeafléllﬁanﬁgt Alfiembrdes dn whe deul iModdearsd dehe -
conpression were not -varie 5 is a detail ed bl ock diagram of t'he
nmenory and<uﬁﬁ9?ﬁsilﬁﬁaﬁ?g $70-50 of FIGURE 1. Each of nenorlgs 40- 44 :
conprises a pair of 1.FDetet1onsoC4sAme4OB the 42400 FIBwtite cID@hals Y |

d f b
L
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43A, 43C and and stofed in response to wite clock signals devel oped at
AND gat e 4ﬂ3Qﬁﬁﬂ%%uﬁh%dFV|Hu§§FFcH°SSGPPSHt$3Hdd§9ﬁ§MQ%§ﬁI%ﬂ tP 134k of v,

735 reapana e B e T o
read cl ock sigpal rovi ded t.o n

sel ected by shR@IPEEiNgnrase ngéﬁﬁoﬁ.g BP“ %@ﬁ%{@]ﬂﬁiou;}a‘i’f%"&‘
gut puts @ H?mlleswﬁazg peetitiedobypthet eonprassidthaomneol i ne has
een recovere tgc i o :
e oSt tanef S ARBLTEarRY heRlibac 1R EIG AR LA B R oo
procezsdrgpamm£séxnrghen bévehraddtessebitsoseﬂemhtd;ﬁﬁeﬂﬁn bpagesitn

rovi de I he 1100 FH
P y %?@rf fﬂ? iﬁntﬁg bﬁisﬁ?’gg%ﬂ% ?a 2L dHn idhe

cl ock pul ses "a 10 and to a counter 406.

Counter 406 cwimpkifird Fepul sasFEG &Eﬁeﬂ&té ddFISURES S ang, 68 |shey R%
402.  Tha SCougled; ¢ fo rﬁfﬁ‘&r?t dakbe 8ha' baakesael: lfoie the ldpcipie pul ses FH

fromterm nal "418. - Additi onal-
deletion (compres51on) patterns of . FIGS. 4C and 4A,
respectively.. -
Referrlng to FIGS. 6A. and GB, a “one" in the .
pattern enables AND gate 410 to pass a 1100 FH pulse._'A
20 rzero" causes-AND gate 410 to delete a pulse. As shown,
in the. 4to1l compresszon region (starting at address 190)
the delete pattern is "1000". Th;s_51gn;f1es that the
first pulse (address 190) is passed and the following
three are deleted. This four bit,sequence'is repeated
25 until address 242 when the pattern changes to 1010
corresponding to a 50% compression.factor. FIG; 6A
represents the'pattern of'deleted'pulses for producing o/
equal (symmetrlcal) compression of the left and rlght side
regions of an.;mage. FIG. GB prov1des the. pulse deletion
30 pattern which is selected in ROM' 402 for the case where .
action is off center (to the left).' As shown, less.
compression (pulse deletion) is applled to left-s1de
pixels and proportionally more compression is applled to
right-side pixels. 1In FIGS. 6A and_GB the representative
35 patterns are labeled “compress/expand"'because the. _
 identical bit patterns are used ‘in the expander of the'
receiver of FIGURE 7.
The w1de aspect ratio.receiver of FIGURE 7
includes. an_antenna.termlnal 702 for receiving a wide



10 address bits are provided by the conpression control signal CC applied
» to termnal 418 from generator 51. These higher |evel address bits sel ect
different pages in ROM 401 having the putd®- del eting patterns shown in
sinprified formin FI GURES 4A-4E. FIGURES 6A and 6B show 15 specific

bi nary -data and addresses for the specific deletion (congresm on) patterns
of FIGS. 4C &FPeFk c‘t’Jr yiNRRE SFignal (whitlswith ﬁdassumad"bne" in
the pattern wmmw&maw ddéc ibedstn %dﬂt@ébfi‘bﬂ%&@h FfGQﬁEs 169"

causes AND e 410 t elete uI se. e conpr essi on
r egi on (sta? Cké‘%’s ?ler?f'eﬁéseer'paﬁ e‘?’hﬁ'sbelﬁﬁﬁn' thaks

signifies thaetsstelmnfam the &mmeidda:mﬂé?@nd sPp@ELe 8lehBRt & OLhavi ng

three are deI e. | Sy re e ted_25__unt Ss
242 when t he patter nUHnan':‘rg:jlse)"tsg té)a&ﬁ) zé"sxb%nd’r % iygbsfncﬁ#rp’?ggﬂ#g

factor. FIGl &an anakisie svarniaklke tedge dfdm@azmm&esnfbheprodum ng
equal (symetdddedhlerconpression of the left and right side regions of an

i mge. FIG 6B provi des the pul se deletion 30 pattern which is selected in
ROM 402 for the case wihe wide @fRerhatdghiaamyatible signal iss shown,

| ess conpr esgipp iEdultee olahidon)1e %naﬂalfl%} tahd G‘ciétééé’ér Pﬁfffé S7?‘&‘dﬂs
proport| Ig% nore ,co reSS|on IS .app |eq’to r| Slqﬂyib;e (
6A and 6 h&OMY, Whekhe Brovides a%)etPQ?‘éFb @mEReSikEaNd
because t he Nasat lvG.dIeledutﬂ:ﬂiﬁ @maalr E3ugRd am 4&&@%@@?9;&5@ z]@se' ver
ant enna ter iR P02 FIT ARHSHORF FU8-de Uni L, ConeHES HEght oot
si gnal whi chtwi Rl,Gh8 mu;ﬁnmrﬂwn?eVQIMaa?vmc; |deersmnm{1ggt
blonti ally the abe Sachusie oy, KiRcHERle Zonf i dior, ¥ ik
vari abl e édg@ Yéque&'illen@GE ﬁWl@@tr@mtdﬁerFI@ﬂEﬂzeﬂarbmra)vtnrplarAém e
edge "de-squegavBgtelr 790 clocked at a frequency of 910 FH provided by
write clock 712. There are thus 910 pixels per line of
the digitized signals. |

The digitized signals are stored in respective

20 ones of memories 714-718 in response to 910 FH write clock
pulses provided by clock 712. All 910 samples of each
component are stored. Concurrently, a line previously
stored is recovered in response to an 1100 FH read clock
720 in which selected pulses are deleted:by means of

25 control unit 750. The deletion patterns (which control
the edge expansions) are stored in a ROM;in control unit
750 and are selécted by means of expansion control signal
detector 709 which detects the.compressién control signal
CC in NTSC signal 53 and supplies it as an expansion

30 control signal XC to the ROM in unit 750.

Deleting read clock pulses has the effect on the
memory operation of stretching a stored sample in
proportion to the length of time that the read clock is
"stopped" or, more correctly,.'paused". After

35 "de-squeezing" in meﬁories 714-718, the wide screen RGB
video signals are converted back to analog form in triple
D/A converter (i.e., including three D/A converter
sections) 722, low pass filtered by filters 724-728 and
applied to a 5X3 aspect ratio display (e.g., a wide screen



recei vér The wi de aspect ratio conpatible signal is applied-to a tuner, IF
anplifier and detector unit 704 of 10 convgfitional design which provides a
baseband conposite NTSC vi deo.output signa S3 to an anal og decoder unlt,

706 and to a sync detector.708, Unit 706 converts signal S3 to R GB N-"

conmponent f or g sE%‘b'&aUrV’iJr)bje‘é‘t'l‘b‘?f%éVl R%Bmt& ¢ Ls SftnsoREzeql her

conponent forn1 e. Y, RY, 715 B-Y) S en.digitized
by a triple ABB §G|Wé|atréir NTS6 &%@d‘datﬁe?]ﬁ? e%ﬂu%?ﬁ;ybﬁfm%'@s F‘pr$‘(§9¢5ed by
wite clock 7&dnetaeo® Jma. .thus 910 pixels per line of the digitized

signals. The digitized nal's are store res ve_20 ones of ies
714-718 in response to @Pgelfﬁxﬁﬁntsé% 0(8% %%%f,e i/%dtlb?/ coPmRat gﬁ All
- 910 sgnplés owlaac?ceeﬁmp&d@haardns&ﬁﬁﬁdg%ﬁbmmewr@mtTyG%mEETnﬁspreV|ously
stored is recqgvered in res n. 1100 FH read. .cl ock 720

sel ected puls§§ &P8°H§|§Fb§%8y%95§h?° rlék%ﬁﬁ?uﬁgﬁse#hkndtﬁstlon
patterns (whi siysd:ent odl FIGYREdJs ezparﬁaams)asarshmmrm FIGURERGB/ | theont r ol
unit 750 and t a fs ecior 709
whi ch det ectsgﬁﬁg%go%ﬁr g%sl%nr%o%‘t%rdgl %%ﬁ%afé%u nnf\ﬁ“gé: gfn% g h E
supplies it aEI§HR§IX}4a@§PG’nd@(§ eFmansion gt FIGYRE 8§ HeYF§}mPlNun| t 750 '
Del eti ng neadrebae§1w %ﬁ% hand heEhiade WLdde’ dn@ies 3hh@n of

stretching a stored sanmplein- proportlon to the I'ength of tine that the
read. cl ock | STEYLSFABG" the CRBnectdrecits, sw’&sﬁkeﬁPCtWR‘%r“%@ and 43G.

"de- SqtjeSZIbngk ![ n rrerrlor 'I'@)fs sﬁirﬂra?‘]lt&e A h:.QléN'C%\fé Spilw?nmi/éﬁieﬂlﬁd:ﬂi‘@hsaﬁr e
converte ac 0O .anal.,o orm converter ncl- u

Chree D & consERvsPURATY dsReTiped b staRed S Eaees efeh ot 5600 PBhe 1y
applied to a gXdesspaputr smgnad.i S(lﬁ,aﬁ andy.B. :envtlds scaseh. Cenfrol \J
ki nesconeys BLOKeg00N IANARk (I iilod s VUKD 56 Lt 20haL I bIEC

i ne and flel
clock pulses are deleted rather than write clock pulses -

and the read and write clock frequenczes are reversed.
The deletion patterns stored in ROM are the same as in the.
compression sfstem (see FIGURES 4, 6A- and 6B) and provide-
20 expansion of the edge regions (as controlled by the.
expan51on control 51gnal XC) which is complementary to the
compression applled by the system of" FIGURE 1.
) In the embodlments of the invention descrlbed
thus far the edge regions of the wide screen image are
25 gsubjected to compression and. expansion at locations and in
relative proportlons as determlned by the bit patterns
stored in ROM 402. 1In certain circumstances it may be
desirable to apply uniform compressioh.(and subsequent
expansion) te;the edge regions and to. the central region.
30 one such circumstance is when credits are being shown for
a movie. Credits sometimes extend.across the full width |
of the wide screen image. By uniformly compressing. the
image it is_ehsured_thatzthe credits receive minimum
distortion as viewed on a standard espect.ratig receiver
35 and minimum loss of edge resolution when viewed on a wide.
screen display. Unifcrm.dompressioh (and complementary
expansion) may=be implemented in accordance with the
invention by storing a compression/expansion pattern in
ROM 402 which deletes one out of every six cycles of the



generator 731 Edge- expansi on (de-Squeezing) of the conpatible 5 wide
s+ screen signal in the receiver of FIGURE 7 is anal ogous to the edge
cohpressi on technique used in the systembl-FIGURE 1. In fact, as shown in
FIGURE 8, the identical hardware and software used for conpression in
FIGURE 4 provides expansion in FIGURE 8 by sinply 10 reversing the read
and wite cl yEiter edeskiErrnmrpmpressioml oneofobhecreadsclockwi folr
sections 43H T AR 41, i hd N j es [ ag ;

At Lon) AR SHE acotve Eing FnlERUALE) EUBARIERY B

previ ously descCribed to store an er eac Ine o

signal (R GPatFesns, ang sk, lldkoletds. unT® ¢nsure ghatcthg
anal ogous totwtial ndeteRf PiteIL£a7 T4 PCin Path S8t 8v€ Uehet 8¢ £Akher than

wite cleck pul,ses and the read gnﬂ wite clock frequencgies, are reversed.

The del et on UBEOEMIY GURRFSIPRAINAGS 19 RS SANE A8 LRchBnBRESsi on
system (?ee Ebﬁﬂiﬁ%l Is@d GAnarged tﬁﬁbeart_mtprcwim]eoc_lm?wem%)(etbg,edge

regi ons (as cQntr t exhansi on contr si gna | is
co?rpl enent ar ?atté:e?rﬁie%god%or)eg%%rf?%%? thbye?‘ﬁé %?‘gf e?rf ?)%qlﬁl E%g%ﬁv?. In the
enbodi ment s dpictarenrepiasentssttivele pdnion sof taclinge rThuspsasf the

i de screen | s : | ect r i NSy
}Moc ation ang liIlﬁgﬁ.‘r e ngt ?i\l%es c}lri? p%ir: % féé(r%&a{l%tﬁ%‘: %(gak&aggs ?ﬁ‘gﬁb%’ggg@% erns
stored i ftORORMPOZYinGg the tigventiuane rapable nof threesopasating apply
uni for m conpp@aeison rafied v8URRAMA NS RA] Wigd Qcm%]rhﬁrééiﬁgoﬁ%kﬁgﬁgﬁaﬂ to

the central region. 30 le "such Ci rcunst ance_1s en credits are belng
shown for a kbPFeCentes@d SRR} netpegiach £AIR r@RBPY SRS LR/ SHPARRLBR t he

wi de screen i Fage of £BYetitidrOrdd 84 I TRIRE UNKEIHE toMEPeséibh €A6Hr ed that
EQS credits rec§L¥% nlnlqrn1d|stort|on.as viewed on a standard aspect ratio
retei ver 35 CERFLLNSHi hhhli&Sys €€ darge resol ution when viewed on a wi de
screen display. Uniform conpression (and conpl enentary expansi on) nay be

i npl emented in accordance with the invention by storing a

conpr essi on/ expansi on pattern in ROM 402 whi ch del etes one out of every six
cycles of the _




--17¢ wite clock (for conpre55|on) or of the read clock (for expansion)
during the active timeintervat: Exenplary bit patterns are 111110, 111101,
etc. To ens nunber. of pixels (754) in an active |ine, of
the 5 wunifor #ﬂmﬂ' M{ mege is the sarre as. in the edge conpressed "‘v”
| mage three out of Tu Ve ClsO cycles (e.g.5 %Rutern 01010) are dropped at
each ends of the active (plc{ure representative) -poertion of a line. Thus,

as shown and descri bed, expansion and conpreSSIon systens 10 enbodyi ng t he
i nvention are capable of thr-ee operating nodes, ndnely, prOV|d|ng equal
edge conpressi nAgnganS|on (for centered actlon) ._unequal edge :
conpr essi on/ expansi on (f ent action) and . uni form conprgssi on (for-
credits, titles, etc.). IEF ge campression apparatus 1 orCiLAIl\/B

1. Video |nageompupsssngoa apd@mawwagen1nxaqnandanqp wi vh deocomtgeli n

accor dance mntglﬁpgg gﬁg §E%%@ tdé“%éi AT sy Ieadép%ﬁ tethﬂBFgSS ;

the left and ri g eglons he |nage an centra

regi on- bet meenandemgmsmm 2dop Jmsafe(the] image Rt cloAve the
control signal gehRgadeFe8en0betWaaTe tHe safbéé&&famanﬁléwﬁfeegeé £dge

portions being vari.able as a function of the control Bgna and %he wi dt hs

in the video sPRGREFIBBLE Wikbihhes STk sidnaly (the AeILFRS ARd edge
regi ons which aempeessionsof, dhe a@ﬂtararﬁblﬁgnt aeed decme mihléﬁe vebhgol

signal, the degree conpre Of t J ons be| varie

a conplenentargaﬁ&ﬁﬁé? il Pe &q9345§ ,F%k- %&t?P %a@kgt*ﬁ

conpr essi on oflnnEhedgedeegsmgﬂai|h;ﬁuneﬂunmnneskinnuﬁmﬁ thecbaﬁteasdon of

t he ot her edge d S

Caiml in whi c?isgt'e &ard V\}% %%d 1ré %Ee r@.{ and T1 %{ F?é(g fﬁégg?g%éﬁleu

and the said dépr éG§°§ﬂa§6#pWé§§! dheygontrol signal, the degree of | ~
compression.of the said edge reglons being varled_ln a -
complementary manner in responseffd,the control signal with
increases in:compression of one edge region being matched by

decreases in compression of the other edge region.

.2.5 Video image compreééipn'apparatus-according td
" Claim 1 in which the said widths of the left and right hand
edge regions and the said degreés of compression are _
co-varied so that the wider edge region is more compressed.

3;5'Video image compression apparatus according to\*/
any one of the preceding claims which can also compress the
central image region between the left and right hand edge
regions, and which compresses the left and right hand edge
regions but leaves the central region substantially
uncompressed'whén the control signal is in a first_cohdition
and compreSses_the left, right and central regions uniformly
when the control signal is in a second condition.



cb-varied so that the:wi der edge region is nore conpressed. 3. Video inage

. conpressi on apparatus according to any one of the preceding—etatns—which

can,-al so conpress the central inmage region between t I l.ght hand
edgexr egi ons, and which conpresses the left and ri iﬁ@ﬂah'ﬂaﬂlﬂmfons but
| eaves the central region substantially upgonpressea- L ol

signal is in a first condition and conpresses the left, right and central

regions uniformy when the control signal is in a second condition. -19-

[err] 4. Video inmage cofipr esddd Bdkié doRpPES§Oioh Ndpparatiisoaecetkdihg to
preceding clains in which the degree of. conpression Js _variable within the
edge regi ons 3 S/ ,vﬁ”f?f’?(&?e“%o‘ﬁ}?‘ﬁp st nehick the degree 8k | egion

may be conpr esswskdssiogrimtiar iasieavitieir thei sdgenpégidbnsnminhe centra

regi on than v ! | t gi Qn. Vi deQj :
conpr essi on %@ﬁﬁégc‘%’gfﬁg& t%&g‘-hl;clggnéef%?g‘?heggr%%%ﬁi %g %?glgﬁgg%fagh
conprises a sajhde icpupréssed Lo degreyrer degpee cehgresitdisangmoteeo

compressi on ERAF tie TR, CURIGR SUtin RSP0 CREPLL Sadgadaiibl LG eans

coupled to the sign I nput Tor provid ng sanples o e” video input
si gnal ; nenorGeMERL Y@@y control neans coupled to the nenory nmeans and
operable to store sel ected sanples of the end regions and all sanples of
the central region of e I'Qf of, the sanples in the neno neans, .the
proportions of the samies VIAeRcTage SORPTSTRIOR APPAEALHS Seratains: 5P
storing bei naumordneldfecche mrerediong eclaims twikrichntéomprisgaah, sagdalo
recover the d . i r ov] onpr essed
Vg RO S Ad ORI BN TGRS LOLROAAR £8e6

vi deo si gnal e COo essron app us actording"to any one of
' he precedi ngariptiegsion weans i Hthe ondes scompression gneans sCopRBLAalgW t h

tie control signal for 4RSS Thédhd clupisdi €31¢R8 §BGRS1 input for

providing samples of the video input signal;

memory means; '

memory control means coupled to the memory means
and operable to store selected samples of the end regions
and all samples of the central region of one line of the
samples in the memory means, the proportions of the samples
of the left and right end regions selected for storing being
controlled in accbrdance with the control signal, and to
recover the stored samples from the memory means to provide
the compressed video signal.

&ki 6. Video image compression apparatus according to
any one of the preceding claims in which the compressed
video signal is combined with the control signal for
transmission to a utilization means.

7. A compatible wide screen television signal
generator comprising a source of a wide screen video image
and video image compression apparatus according to any one
of the preceding claims.

8. Video image expansion apparatus for expanding
a video image in accordance with a control signal, the
apparatus being operable to expand the left



-

- 7. ‘A conpati .evi si on S|gnal generator conprising a source -
of a wide sc e and vi deo image conpression apparatus

accordi ng tomﬁn Emﬂ"ﬂf receding clains. 8- Video i mage expansi on

appar at us for*ex eo I mage in accordance with a control S|gnakﬂ§~'.
the apparatus being operable to expand the20eft . ---20- and right hand edge -
regi ons of the imge and leave the central regi on between them

substantial | y unexpanded in_accordance with- the control sjgnal, the

degrees of expandibhobt hawrd| efligeakgoirgs ofatdecdgageand i the
variable as a éé‘ﬂ@iapnré?lohhﬁeﬁﬁébhokh%hg%ﬂbsﬂ:’%ﬁﬂﬁl\y difexpahdd® i deo

' bef : ft ht, h h
expanded, bel MEAFIARFe YHERCEBPUSRBETRL I ERE T T SHHARR OF SRR

of expansion Oéftﬁbesaeﬁtedgd reghcnhanﬂeeﬂgﬁvghnticnszbexngﬂuu&iﬁh&q as a-
manner in res nse t [ i of one
edge regi on bg “ﬁc 35 g§ Sgbgigg g;pﬁég:qﬁ 21 &ﬁEQ§£ 1ée8
region. 9. Viimage nhgéoeepaxpansmppafatt&nc deddr ¢indy nightl dand edgevhl ch
the said widihsepfohbeuheth 20d Ehghhasandraden edame A ddorifitbe

degrees of expansion are co- varle dge region is nore
expanded. 10. Wifljethe nﬁ@éteﬂbaﬁégﬁﬁlapﬁ&eald@gr@&@rfdﬁi@%rtﬁl@falﬁ &he saiq

whi ch the degr@&?eregﬂaﬂéleelhé variall Q.nWlat Riohpleshedt Gy MHEIRSr | T
accordance with the control g o that .an.; gg.region ngﬁlbe .expanded
to a greater dJeQFRRAFRER Fpe °PE e SEETRL: Wi tHERR %%&9

it is adJacentofOoﬁeeeagetregxcngbeanglﬁathEdemy|aayreaqasumnnexnanuf¢ms

according to any a whi ch conprises a signal input for a.
vi deo signal t% %x%g déggﬁdrggf§gd expansi on. neans, the video .\‘)

expansi on means conpri sing sanpling nmeans. coupled to the signal input for
provi di ng sanpl es of the V|deo i nput signal; _ '

9. 1Y1deo image expansioneapparatus according to
Claim 8 in which the said widths of the left and right hand
edge regionsfand.the said degrees of.expansion.are |
co~-varied, aq that the-wider edge region is more.eXpanded,_

10. Video image expansion apparatus acccrding to
Claim 8 or 9 in"Which the degree cf expansion is variable'
within the edge’ reglons in accordance w1th the control
signal, so that an edge region may be expanded to a greater
degree where it is remote from the central region than where\‘/
it is adjacent to the_central region.

11. vVideo image expapsion apparatuS'accofding to
any one of Claimsfa to 10 which comprises a signal input for
a video signal to be expanded, and'video expansion'means,
the video expans1on means compr1s1ng _ '

sampling means coupled to the 51gnal 1nput for
providing_samples of the video input signal; '

memory means;



.AEenOry mnmeans; menory control mneans ‘coupled to the nenory neans operabl e
:to store the sanples of one line in the nenory neans and to recover the
sanpl-es of the central region and recover for sel ected periods of—tifre the

sanpk®s of the end regions to.provide the expanded]gi T e
proportions of the sanples of the left and right e”"’mm"m',”m"HWed for
recovery for the sel ected periods of time eing control |l ed mn accer dance
with the control signal. 12. Video i mage expansi on apparatus accordi-ng to

any one of Clainms 8 to 11 which can gl so expand the central inmage region
between the left and ri Woﬁgn(‘foé'%&@igﬁ caupiethit &g é"g%‘ﬁ
and ri ght handpettgblecgioostomet theasamplles ofhtorsd Irieg dnm e tvemory | vy
unexpanded wh e nt.rol__sj hS, | fiJ st diti e ds_t he
ot i gnt " afg=nenaPe el retodlE chd hnibrdd Yt SN ekl P Y 0
second condit repoves. fordselesked perdodsowiafimentiie samplisef dcheende

of Cainms 8t 99338}1?- Wi o obifeY il ekdRARdP R RA! ang,d he control
signal are derive roma conbi ne . 14,

. I nput S|g?al _ wde Screen .
tel evision si BRAPOrE&EnFePLcSher Sampded ado thendefdy pakiightp sadiiiegions
according to ggleekedoffor detoveryofbr the EeIlcPed PHis diy IdH Bihéd el
ratio of greater. th E 3. 15. A conpatL%bféﬁ(kascr%ér t.el evi sion signal
processor conﬁpngﬂg.e i, accorganee: Wi SIS A #&Ekrut si gnal
representative of an inmage having left and right edge regions to be
conpressed or expanded,; 43 Segk SQULY. f rQvi di s cl ock..Si gna
and a wite clock signaﬁ?'eagga%Pog%agggﬁ%&4&§%%§(§¥k§%§§¥§tﬂﬁcéﬁ%§ﬁgﬁ§§;
any one of Claims 8 to 11 which can also expand the central
W image region between the left and right hand edge regions,
and which expands the left and right hand edge regions but
leaves the central region substantially unexpanded when the
control signal is in a first condition and expands the left,
right and central regions uniformly when the control signal
is in a second condition.

13. Video image expansion apparatus according to
any one of Claims 8 to 12 in which the video image to be
expanded and the control signal are derived from a combined
input signal. '

14. A wide screen television signal receiver
comprising video image expansion apparatus according to any
one of Claims 8 to 13 and display means having an aspect
ratio of greater than 4:3.

15. A compatible wide screen television signal
processor comprising:

a first source for providing a video input signal
representative of an image having left and right edge
regions to be compressed or expanded;

a second source for providing a read clock signal
and a write clock signal, each clock signal being of a
constant frequency:; |
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- 22- nemory-—feans_coupl ed - to 'sai d:sources fof storing at |least one line of

sai d VI ut signal in- Lesponse to said wite clock signal and for
concurr Ei!ﬂ’ﬂ& &ﬂlmﬂ at. | east one previously stored |line of said video~

I nput si to:said read clock signal_.to provide a video -&gb
out put signal; cl'ock pﬁlse del eter neans. gggpled to said second source and
to said nmenory neans.for ‘deleting a predetern1ned nunber of pul ses of a
sel ected one of said clock:signals for causing.sdid nmenory neans to

conpress or expand said ﬂéﬁer?eﬂzbﬁﬁ% Q:fou‘ifléd A d WOASEEE SfbPYs €6t fng
vi deo out put signal in propgriion t%ﬁga: er of clock:{iyses del et ed;

and control neakslPaFtsapRLIEAG 2F Y KL P RRE 'to
pglse ?eleter ggiastQEeSeheﬁkl?ﬁg@hﬂchnmﬂﬁﬁﬁsidndurxhﬂtiymteéﬁvéklng at f
i dentification_signa a--first conditi.Qn u e
clock pul ses t&® Bgtdgpgtgﬁe FOuSLy @ﬁ@§%ﬁa ?éh S@@%ﬁgqglgﬁaf
condition for gausesponsedtal saudbmead)fclsmld s;:ﬂgnskl |dui saovidéa deldeed in

sai d edge regi _ the degree of conpression or expansion of the
sai d edge reg|§§§pu§hgé§ 'in.response to the.identification signal with.

i ncreases in conpre55|oncépckxpﬂﬂ§ﬁoﬂaﬁetﬁﬁamﬁiﬂﬁnpqnﬁ¥ﬁﬁrﬁﬁcﬁé@db?eCOnd

decreases in CORRLRSSLAR @b~ SARA MDY nddh ALY &éiy@ti I@rpré&eté&ﬂfﬁed

| mage conpressi on apparat us; substantlally as_ herein_desc
reference to Fhywbes of; pudses ofca é@éﬁ?ﬁ&rﬁ/l‘?ﬂfcﬁ vﬁ"h’di cji‘?"k %%1$n§3’é

grgﬁ-ngog f—gpg&g?Q?.ﬁ%UgﬁianﬁléﬁlHry ﬁl(;edi'ﬁ' &g Wé%%ﬂa\ﬂ d¥pdd cs@1d cedge

e accompan rawings vi deo
conpr essi ng/ exbSHAPAT © nﬁggaé a%gm}' rr%ﬁ& Lol Y St IY)SA%%Q%%?%‘IIE
described wit hsigﬁanemneptopsmmcm t:b teheb, mufinkze cﬂ:‘ dladie pulsepadgleged; \J

dr awi ngs. and

control means for supplylng an 1dent1f1catlon
51gnal to sald clock pulse deleter means for selecting clock.
pulses to be deleted, said 1dent1f1catlon signal having a
first condltlon for cau51ng equal numbers of clock pulses to
be deleted in said edge reglons and hav1ng a second
condition for cau51ng unequal numbers of said clock pulses

to be deleted in said edge reglons, whereby the degree of.

compression or expansion of the sald edge reglons is varied
in response to the 1dent1f1catlon s1gna1 with 1ncreases in
compression or expansion of one region being matched by
decreases.ingccmpression or expansion of the other edge
region. S ' \~/

'16. Video image compression apparatus
substantially as herein described with reference to Figures
1 to 6 of the:accompanying drawings.

_ 17. Video image expansioh-apparatus substantially
as hereln described with reference to Flgures 6 to 9 of the
accompanying drawings.

18. A video”imaQé:ébmpiessing/expanding
controlled memory meails substantlally as herein described
with reference to Figures 3 to 6, 8 and 9 of the
accompanying drawings.




