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A wide screen television, as described herein for exanple, can have a
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according to an inventive arrangenent can identify the flat field regions
in the video field which are representative of the |etterbox format of
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35 regions A, B and C are a function of the letterbox format, which can
range for example from 16 x 9 to 21 x 9. The time duration of



11 June 2003 4 determ nation of whether or not the video source is in the

| etterbox format. I n accordance with yet another inventive arrangenent, the
automatic letterbox detection circuit can automatically inplenent vertical
zoom or expansion of the 4 x 3 format display ratio signal 1%use2003c! udes
the 16 x 9 format display ratio letterbe8-di splay. Wien the |etterbox
format is detected, the vertical deflection height can be automatically

i ncreased by 4/3, which enables the active video portion of the |etterbox
signal to fill the wi de screen without inage aspect ratio distortion, In
accordance with a first aspect of the invention, there is provided a video

i cture dt splSoRRaE AR s B bBR R B G oRdll ol 6 g 8 [ hox
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conpri sing:  Reichb@h! ARic d, Bt ARY inAgiBAs 3 Y S HAB Snd Vibes L On
presumed to be a letterbox signal source. In this case, the output
signal would be a logical 1.
10 Operation of the detector can be improved by hysteresis. Once
a letterbox signal has been detected, a minimum number of fields of
nanletterbox signal must be detected before the display is changed
to that necessary for normal 4 x 3 signals. Similarly, once a normal
4 x 3 signal has been detected, letterbox format must be detected
15 for minimum number of fields before switching the display to a wide
screen mode.

In another inventive arrangement, letterbox detection is
accomplished by calculating two gradients for each line in the video
field. Four values are required to calculate the two gradients:

20 maximum and minimum values of the current line, and maximum and
minimum values of the previous line. The first gradient, designated
the positive gradient, is formed by subtracting the minimum value of
the previous line from the maximum value of the current line. The
second gradient, designated the negative gradient, is formed by

25 subtracting the minimum value of the current line from the
maximum value of the previous line. Either of the gradients may
have positive or negative values depending on scene content, but the
negative values of both gradients may be ignared. This is because
only one gradient may be negative at a time, and the magnitude of

3o the gradient with the positive value will always be greater than or
equal to the magnitude of the gradient with the negative value. This
simplifies the circuitry by eliminating the need to calculate an
absolute value of the gradients. |If either gradient has a positive
value which exceeds a programmable threshold, video is considered

35 to be present on either the current line or on the previous line.
These values can be used by a microprocessor to make a



di spl ay neans (24) responsive to said deflection systemand having a w de
display format ratio (e. g. 16:9); neans (1032) for detecting a |etterbox
vi deo signal source; and) neans (1034) for controlling said adjustable

defl ection characteristic responsive to said detecting nean terized
by: said detecting neans (1032) including neans (1000; 1010) responsive to
video |lum nance levels of a video signal (Y IN) for detecting said

| etterbox video signal source. 11 Jdhe 2003 4a In accordance with a third
aspect of the invention, there is provided a video display control system
conprisiggﬁ a video dlsplay means (244) having a wide format display ratio,
(1032) ; deiesminationabwhether ool thei idassoufreds i the detierkoxfaimatsent ed by a vi deo
signal is indicative of picture having a letterbox format; nmeans (1034, 50)
responsive to said means (1032) for enlarging said plcture in size to
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In accordance with a first aspect of the invention, there is provided a video control
system, comprising:

a deflection system (50) having an adjustable picture display characteristic;

means (1032) for detecting a letterbox video signal source; and,

means (1034) for controlling said picture display characteristic responsive to said
detecting means,

characterized by:

said detecting means (1032) including means (1000; 1010) responsive to video
luminance levels of a video signal (Y_IN) during active scanning for detecting said
letterbox video signal source.

In accordance with a second aspect of the invention, there is provided a video
control system, comprising:

a deflection system (50) having an adjustable deflection characteristic;

display means (24) responsive to said deflection system and having a wide display
format ratio (e. g. 16:9);

means (1032) for detecting a letterbox video signal source; and,

means (1034) for controlling said adjustable deflection characteristic responsive to
said detecting means,

characterized by:

said detecting means (1032) including means (1000; 1010) responsive to video
luminance levels of a video signal (Y_IN) for detecting said letterbox video signal source.



FIGURES 1 (a)-1 (i) are useful for explaining different display formats of
a wde screen television. FIGURE 2 is a block diagramof a w de screen
television in accordance with aspects of this invention and adapt ed for
operation at 2fH horizontal scanning. FIGURE 3 is a bl ock d| 6g3the -
wi de screen processor shown in FIGURE 2. FIGURE 4 is a bl ock |agram
showi ng further details of the wi de screen processor shown in Fl GURE 3.
FIGURE 5 is a bl ock diagram of the pict -in-picture processor shown in
FIGURE 4. FIGURE 6 is a block diagramof the gate array shown in FI GURE 4

andlllustraln the main, auxiliary and oufput si FI GURES 7 and
8 are timng %P%@(%eMBﬂfﬁ"@ BFPQQ(BT tgPr'ﬂVﬁQt‘ héheie rav' 69513(‘51‘599 ﬁ’@plﬁyspl ay
format ghewel systefn! &dbrising:d) . using fully cropped signals. FIGURE 9 is a
bl ock diagramof a circuit fo4ﬁg)enerat| ng the internal 2fH signal in the

1fH to 2f H céridgcdigniay means244phaving,a pradtidiaplay rakg (A0R)circuit di agram

for the def| erishaoua) fofdetchimiy Whors Gt ZoprfldaEFhld video dighblask di agr am
of the RE&B interface shown in FI GURES 12 and 13 are di agrans

usef ul ﬂ'?i’f‘caé'X%PfaP‘ﬁtt“Fﬁgh%’w %H@P‘P%@@W‘vaut omatic |etterbox detector.
means (1034, 50) responsive to said means (1032) for enlarging said picture in

size to substantially fill said video display means (244) with said active video portion when
said video signal is determined to have said letterbox format;

characterized in that said letterbox determining means (1032) sequentially
examines the video luminance levels of said video signal by sequencing each horizontal
line and said determining means (1032) includes means (1010) for inhibiting said
determining means from responding falsely by restricting operation of said determining
means (1032) to a predetermined vertical range of horizontal lines in each said field.

FIGURES 1(a)-1(i) are useful for explaining different display formats of a wide
screen television.

FIGURE 2 is a block diagram of a wide screen television in accordance with
aspects of this invention and adapted for operation at 2fy horizontal scanning.

FIGURE 3 is a block diagram of the wide screen processor shown in FIGURE 2.

FIGURE 4 is a block diagram showing further details of the wide screen processor
shown in FIGURE 3.

FIGURE § is a block diagram of the picture-in-picture processor shown in FIGURE

FIGURE 6 is a block diagram of the gate array shown in FIGURE 4 and illustrating
the main, auxiliary and output signal paths.

FIGURES 7 and 8 are timing diagrams useful for explaining the generation of the
display format shown in FIGURE 1(d), using fully cropped signals.

FIGURE 9 is a block diagram of a circuit for generating the internal 2f, signal in the
1fy to 2fy conversion.

FIGURE 10 is a combination block and circuit diagram for the deflection circuit
shown in FIGURE 2.

FIGURE 11 is a block diagram of the RGB interface shown in FIGURE 2.

FIGURES 12 and 13 are diagrams useful for explaining operation of an automatic
letterbox detector.



11 June 2003 -5 FIGURE 14 is a bl ock diagramof an automatic |etterbox
detector as explained in connection with FIGURES 12-13. FIGURE 15 is a

bl ock diagram of an alternative circuit for inplenenting an autonmatic

| etterbox detector. s FIGURE 16 is a bl ock di agram of a ve{f jsr!2008ze
control circuit including an automatic |etterbox detector. The various
parts of FIGURE 1 illustrate sone, but ngt all of the various conbinations
of single and nultiple picture display formats which can be i npl enent ed
according to different inventive o arrangenents. Those sel ected for
illustration are intended to facilitate the description of particul ar
circuits conprising wide screen televisions according to the inventive
arrangenents. For rposes of convenience in illustration and di scussion
herein, a conventf&ﬁﬁged%pllsa? lgekdiagram pfodn \dematic tedegdax for a vi deo
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format displ ay r_atlg
20 having a conventlonal format display ratio of 4X3 When a 16 X 9

format display ratio picture is transmitted, as a 4 X3 format
display ratio signal, black bars appear at the top and at the bottom.
This is commonly referred to as letterbox tormat. In this instance,
the viewed picture is rather small with respect to the entire

25 available display area. Alternatively, the 16 X 9 format display
ratio source is converted prior to transmission, so that it will fill
the vertical extent of a viewing surface of 4 X3 format display.
However, much information will be cropped from the left and/or
right sides. As a further alternative, the letterbox picture can be

30 expanded vertically but not horizontally, whereby the resulting
picture will evidence distortion by vertical elongation. None of the
three alternatives is particularly appealing. ‘

FIGURE 1(b) shows a 16 X9 screen. A 16 X 8 format display

ratio video source would be fully displayed, without cropping and

a5 without distortion. A 16 X 9 format display ratio letterbox
picture, which is itself in a 4 X 3 format display ratio signal, can



s auxiliary source or an external RGB source. FIGURE 1 (c) illustrates a 16
X 9 format display ratio nmain signal in which a 4 X 3 format display ratio
inset picture is displayed. If both the nmain and auxiliary video signals
are 16 X 9 format display ratio sources, the inset picture 1daunakeds have a
16 X 9 format display ratio. The inset picture can be displayed in many
different positions. FIGURE 1 (d) illustfates a display format, wherein the
main and auxiliary video signals are displayed with the sanme size picture.
Each display area has an format display ratio of 8 X 9, which is of ~ s
course different fromboth i6 X9 and 4 X 3. In order to showa 4 X 3
format display ratio source in such a display area) w thout horizontal or
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a display for large 35 4 X 3 format display ratio picture
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si mul t aneousayxilidrys viddersigndld deenaligii@ded 7withi tHeusammutsided idtaee per i net er
of e | 27 OSERbRI LBl AR, KGRI Aold) Fa0 IEX SIS 8 o |
Pl P or plTtufeMiss- Slfgqrﬂ b fegm b d1ﬁ€$8i naf‘gr‘*&o h 95356 oY@ In
those circundtaBewrnvitedispday Iratioi deusier éensdal evidispay i arejar owitideat wi th two
n'a Vi deo coonzatal ot Sehal isttfh R iegndl inGCLE HRpRRY, ohChe oY ©
novenent in |anp?}qferipﬁt é&%ﬁ'd\éﬁeée Wt ﬁ‘et IQJ—;‘BEE%P@B. {)Q‘ Q%Wﬂpngsgi ctures
can be di spl esomping, fifr sore faspeet frationdistottion by berizomtabmaueezingdft hat

the addi bjonygf daiwrbers t&18PAtRAAN AHAAEb AaPNSduUPINd | RENILS! @NAbripcessi ng
pat hs can proyi

appreci at ed Pr%}g%tti];qg\r Pg?‘{fseéﬁggfnm&ﬂgoﬂngm{ggoﬁl@cqtﬁgﬁg;g.sdq{lagf'\rqullelmglgéosﬁgl I
pi ctures on aheorsimgrtohthigl inventian cafi prvide ianyp S tafoBrOPRING IBGEN i n FI GURE
é_( 9) i al fatFll @sJBliEctl Jéhéi Bis('t:mfbha‘ft%‘in amgalmemwr?wnghmmi n?t EGpéctXirgtic}S gr mat
r:atSPo %i ctur gg&gﬁé’%ﬁgpﬁgyggéﬁ%ﬁgé@ﬂcgﬁé}égﬂﬁné%)%éeﬁtﬁerd?éﬁ@g{éc.”qupi nyt he
previ ousR§ descri badafsamplingalimitatiossr kethe efBxXiiaNbYigeesigedl with two
t!Jlnler BEC?E ﬂp@ué@h%fiﬁgwpétfﬂ\ébampﬁ@afé Qh@fi@§n?r§|ﬁ§nr ohal miighs; rehcmeiappi ct ﬁ; \e“sn
\z,im grid of t\/\@?@é?eél ‘&“gﬁf'gr égﬁggﬁés:ﬁﬁ% a%él 3“&‘5:‘?%@?'9’&%&?%@% a)c/J forngt
i s particul asignalppVepieust @ethndsa canbmdevalored fom oyaicgaingnBesen each
~ complications.
30 FIGURE 1(e) is a display format wherein a 4 X 3 format
display ratio picture is displayed in the center of a 16 X9 format
display ratio screen. Dark bars are evident on the right and left
sides.
FIGURE 1(f) illustrates a display format wherein one large
as 4 X 3 format-display ratio picture and three smaller 4 X 3 format
display ratio pictures ‘are displayed simultaneously. A smaller



2s picture is at least a freeze frame froma different channel. As before,

t he nunber of noving pictures will depend upon the nunber of avail able
tuners and signal processing paths. The various formats shown in FIGURE 1
are illustrative) and not limting, and can be i npl enent eqdq hyne2@3 screen

tel evisions 30 shown in the remaining drawi ngs and descri bed in detail

bel ow. An overall block diagramfor a w deyscreen television in accordance
with inventive arrangenents, and adapted to operate with 2fH hori zont al
scanning, is shown in FIGURE 2 and general |y designated 10. The tel evision
10 generally conprises a video 3s signals input section 20, a chassis or TV
m cr oprocessor 216, a wi de screen processor 30, a 1 fHto 2fH phverter 40,
a deflection .1éJJune 2303 g_ cjrcuit 50, an RGB interface 60, a YUV to
RS converter P&BIOKPHES! im?%ﬁﬁ?teﬂi?%é'ﬂea?@@ RICIYFD| iBcEPRtIMAfes 244

and a power surgéyedOto EseagP@Ri tigatofs \aapiciuse-outsids-pistiret, orathéd eigmta
functional bl oplgs xS pEadPe-RbidtFe0S hedhe fREVSIH HCBickitedRFERE! Ao 2N
is not s intended, as |lmftl n%\t/"glgﬁ 8&¥Sﬁa? gosiﬁl on .such crrcuits
relative to on‘és%gleﬁglr". &N RBPEYgIRMAtEnp{R 18RR] (CHRUTFIRRCET A8 f or
recei ving & pllheaidg streeompelevisiowiideprovided| with rtem tiddrsy agitheri deth
sources. The Viie@abidiNghe ifRInAE ap@l sﬁé'aﬂbvnazmrcegéﬂmbfy ifll=SRidp as mai n

o and auxiliary video signals. An RF sw tch 204 has two antenna 1 nputs ANTI
and ANT 2. Theé%ssregﬁr é?‘é&?daqrnﬁﬂllos of fhep gishiayed aﬂ'&“éﬁﬁ &RRadtsRl@bti on and
cabl e recepti omovEherRFnsréalchm@0in a@saorddrcevkitbhthenseanca. | Mt rematming! | ed
toa first tungicndas aad 6<f\ spRY8Rdid WiizeZREmeT smbMt! PY Wi dd Tt tuner

d

206 is an input _to a .one-chi 2 i,C erfornms a nunber of functions
rel at ed to’?un?ﬂ@ﬁ?%fe?zm al?h%n%dqag?)f'i @’Qﬁuaegi SEPPSn agAqagRdedt ont r ol s.
The parti cul ar avridaghisigraloprodessingl wathy carsipgovidedfor ypera Ai80twdhe
rom the o gnal Tt oLl ey el Soar Loe HkodIoq Inat tRe Mafae L 00
20 and the TviclribScons ing S i tnied. Sl Pighyro it Bl hand,

i nputs to vi deBesswiteiehib Rasitianysagy Faosd KUKICHURE AK-2. These night be
SﬁﬁdtL grl ;/ii:(geo carres;muﬂafse«h)dilmtreit@s/\%rs)altdrdgavé a.?le%wir@mw%arx:sdgg gfltm?s
t he chassis or?-%ér}n (E:‘%)%? creést@grp\{éfgﬁgl ictse g%éggn%%ofq’é\ﬁ%ﬁ%%"v?[ﬁto The
SW TCHED VI DEOforanatneispday i idbier PiguiRsarsc Aispiayadc i@ swasticdlo CoONmAS 1@ t her
reference to FeRhBE side.a Asiinchth&\reviolelys deseribed doananra sqdecssrdeat ween

the TVl and S Vi i ngP 120 ~Si | which is
an input to awﬁi%@cnocégrg%ég@gﬁfﬂ% @llugg'éeco ep%%élrrtg'@ b"zd‘?ﬁ% enented as
an adaptiv&°li RIEH®RRH 1NP feMARNG BOVRN RIFIWERS WiHlrkedndreaz® fBMare al so
inputs to the Yo@ndécoder 210. Each of S1 and S2 represent different S-VHS

sources, and each oppaEs of) SRS RSHbHRY AR MG ROBHAACRVGIN2! S A

St LT T O IR P SolREP SR FRR BRfireS | Sl acARRL TarERLAES o S
switch) is r~apaoiculadytapptapridfe for a channel selection guide, wherein each
25 picture is at least a freeze frame from a different channel. As
before, the number of moving pictures will depend upon the number
of avallable tuners and signal processing paths.

The various formats shown in FIGURE 1 are illustrative, and

not limiting, and can be implemented by wide screen televisions
3o shown in the remaining drawings and described in detail below.

An overall block diagram for a wide screen television in
accordance with inventive arrangements, and adapted to operate
with 2fy harizontal scanning, is shown in FIGURE 2 and generally
designated 10. The television 10 generally comprises a video

3s signals input section 20, a chassis or TV microprocessor 216, a
wide screen processor 30, a 1fy to 2f4 canverter 40, a deflection



11 June 2003 -g m croprocessor 216 for selecting one pair of |um nance and
chrom nance signals as outputs designated Y Mand C IN respectively. The
sel ected pair of lumi nance and chrom nance signals is thereafter considered
the main signal and is processed s along a main signal patmﬁhgr@gbg,
designations including Mor _MNrefer to the main signal path.

chromi nance signal CINis redirected bygthe wide screeh processor back to
t he one-chip, for devel oping color difference signals UMand VM In this
regard, U is an equivalent designation for (RY) and V is an equivalent ~ o
designatian for IB-Y). The 1~M UM and V_Msignals are converted to
digital formin the wide screen processor for further signal processing.
The second tuner 8, f i.onal l fin S of the wide screen
processor 30CTHRY A% AN %@s'@geé%ﬂ:ﬁ/evgge& S’ﬂﬁﬁé‘?% coovertersgdQ.ckingwe

sel ects bet weleiNetsh@42vdicend BAWT OHEDOJAdNED Sulpmi2dd4aandnai ppwer tsapplyY/ C

decoder 220. 7hhe ME FRGAARI H20afiBls RardMR! IBNGRErET HnARARE WEcki e
conb filter.

chr oni nance 6%%%5%6"8? er@?e?:(? &O%G'% t%é’eﬁﬁrrﬁﬁ’mhcén(édﬂ RHr oni nance
signal s of amntzodeat as nbmitinglebes physieal dessitoat &fd sWckXGireuts CelXile
respectivel yiq Exkrand C EXT sr gnal s correspond to the S-VHS input S1.

The Y/ C decoder ﬁ%g svvlt l‘g SV\%Pma ae compi ned, .as in sone
Rdaptive I ne conbnP; YIPEPeSIOTAS RSOGO 40: Bhadariey iaraspiing &
thereafter coigiatity ed compasikel videp signals tino idiffgrent esided aborogsan 2s
Sgnal b o) peey ST e R @fé?'*"p"%{ SR RS Tonal
path. Thé selr%‘é“t gﬂx'gﬂ? orﬂo%' ng@r?aés_%@(}gfeﬂ”‘f@ @‘éﬁo a%utr"Pe?@ﬁé‘@ 4signals U A
and V A. The ivpyts ANATaaad\ANTs2gndihesar epceseantr inpdts dodbgth aiff-dior m f or
fur: hﬁr Si gn%ntﬁrﬁm%@e@lﬁbn HiRl caBR %ééﬁl@ﬁr”ﬁnﬂh@hwlsdﬁt@hSBQf%ong&llﬁfe
switching in i, a ze exrrryrn

' managi ng thevms}gﬁr%ﬁetgn $ ?Hg 'é s?rp% gég@ %f@%&qf‘ g’%? 6?3 Re? 78R8 ent

pi cture di spitdpet @Pfat Jheaoutioat fieststunen 206 45 /D iRutale eovre-shivc, :
correspond N0 whichYpkHiosmigr avhdedebyof fignstiche selatrh toreeassor to a sync
separ at or 212horga%t£r%ha°o& Icarr@efreeatrdncapdsw% ;&pgg@&gfﬁﬁg%ﬁ%ﬁldﬁ and Vv

11 June 2003 -1 ive Circuit
214" The- ver t91&EN PO UBY é@éwt oBRisss pa/aT7aR,  RBSEBAseEARd  whi ch
i s directed ivideo teignadi ‘deE@r@éﬁT plevelpedr ir3the Bime-chiiplcamt resutting daessor

generat es an m,@t al f?/cﬁﬁtﬁ&"tll tgg%?%ﬂ@qu%“ bGﬂ% §'d\éERIWRé§o sel ects

directed to t

bet woen (o | ATV AR Eap! MGG SoERR oS 4594 5n AL BASPDR
synchr oni zi ngvideoiopietst tooiideloe switcera) aReRiesignated AUX1cangpAUXT2.t hi s

switch is a S'Flﬁ@é“é?t‘ﬁ H?’He' Gﬁbdsﬁb'f'orhﬂédi”é’dd‘igracso@@é\ea csﬁaygfﬁ_rv@é@c
drrectedtothed clrcuit

synchr oni zi ng'@® ﬁl&ygrs fv'aﬁ% %&IQP’F.%“&? &'L}B Si Eﬁaquqﬂr'seofjéb%lvo%% by sync
separ at or 25oswmch ROG whigltiseconiraltess or therehassisHor ol Y1 micropregassor 40 i s

responsi bye fotg @auagham swwohmdnoeméo TheUSWITCHE DDVIDESSS | ardhier

scanned noni n{er anpl e one wherein each horizontal
line is di spl hqﬁv\r’tdee s&fe%hapﬁgpﬁ%rngﬁ set of horizontal lines is
generated by int erWdhatquatﬁfamqe o FIGsIRE |3, & rwgtaly St wigeesereend. | n
sone i nstanceprodeSoti§éleets oemeam qne TVNandr SWIFCHED ofIDEO isigreilP@lsad ed

line will depgﬁ &W@GT' \%80 s%né‘%ﬁ%ﬁ% ?:(Wu%ht 8 d%@%&%der 210.

30 The Y/C decoder 210 may be implemented as an adaptive line comb
fiter. Two further video sources S1 and S2 are also inputs to the
Y/C decoder 210. Each of S1 and S2 represent different S-VHS
sources, and each consists of separate luminance and chrominance
signals. A switch, which may be incorporaied as part of the Y/C

a5 decoder, as in some adaptive line comb filters, or which may be
implemented as a separate switch, is responsive to the TV



20 between adjacent fields or frames. The converter circuit 40 operates in
conjunction with a video RAM 420. The video RAM may be used to store one or
nore fields of a frane) to enable the progressive display. The converted
video data as Y 2fH, U 2fH and V_2fH signals is supplied tqg4tjige P668 ]
interface 60. 2s The RGB interface 60) shown in nore detail in FIGURE 11,
enabl es sel ection of the converted vi deogdata or external RGB video data
for display by the video signals input section. The external RGB signal is
deened to be a wide format display ratio signal adapted for 2fH scanni ng.
The vertical synchronizing conponent of the main so signal is supplied to
the RG interface by the w de screen processor as |INT VERT RST QUT,

enabling a sel. ti n Ym or.. fvexc) . to be available to the

def | ection cﬁ{r“g@’?g%%goépg?ét%ng%ééqﬁ ANLPACPEIHMRANGA &NGn enabl es user
sel ection of CAPrRIRABEASIgRES 8% gviputshiesjenatest Yol andi @LiN nal | ext er nal
control signaéspdstivelT. Tiwvaddcted Fait ¥ Rehieaht ~.| RGB

si gnal i nput -S'd% g WEP?;B%: cg' gﬁa:,ja i e]if lI. @%ﬁﬁrﬁﬁﬁ]ﬁgm cal

col | apse of ﬂ#en rlas%‘etr, a%g&d%rgg'é P’o tﬁél %é@&bagq '$ PrOgESEed hode ray
tube or pfoj alandod Mabesignd RAthi n§ignal idasigratianst inciugtieg ¢iM @i tMilet ect s an
on e, St ont et o B G A s B O 8 o <upp i es
color and ti rﬁ?aﬂt% t??o?ﬁgrvg&% e %e{l gﬁ%&%%ﬂéﬁélﬁ%ﬂgeﬁ%& % een
processor 30de¥pigping solprpditference signals W.Mparst r Brthis gegaphciab

si gnal proceasi squivhidritedesignatian Yiovi (@Y )sammaV .is Hreegaivelent A

pi ct ur e-i,Q- pi ; 3 i at : -i.0-0i X gate
array 30(3%09‘%%%?”? ﬁeﬁ?rawﬁlygﬁ?lg%%ﬂﬁﬂarey?& %ﬁ%&mﬁﬁqgﬂéldrgaﬁﬁ Fﬁ(eg W de
variety of ditepdigiiat defmtd the wWidausCrsen rfoeessyy &y Hirtherasiamsi1 (b)
through 1 (i prodéssipgcture-in-picture processor 320 and gate array 300 are

under the control gﬂg Sedb e tﬁﬁéﬁ%eqfﬁg%%%%?iném gfaggg%e wide

i .
M croprocessor 340 Is res lye to M Cr Opy OCeSS gver a seri al
bus. The. < o SCER8M PrasRsSOR AL 8V adhs A-pEseRand Yideo seRanIvz. & ock

si gnal s, 1énalsiditchi R seteats bedweesithaal ¥2 art SWHEHEDe¥IDED asigsaler 30

al so gener at @g #n GRMROD by P Hbbsddr PEANKTHYANESEicotied ) ma§ e three | evel

sandcast| e si.gnal . ternatively.. the vertical, blapklng a eset signal s
can be gener é‘?‘@@%’%&@&ﬁa‘t‘% %4%‘6‘3(&'?"%85%32&% gy‘tﬁﬁﬁﬁ ang i's
suppl i ed by tsetedti detwesrytae liminance andoshtaminaacrGRtputserof A€  The
def lt _eCt: on C'c{e@:’ébbr fziéof %hGV\tthﬁ' mrﬁigéﬁcéfﬁrﬂ:l |cht@rnﬁia@é855iéﬂélslr§tct§hve;f a
vertical reset .signal,.fraomthe € SCLEeeN.gho r sel ect e
hor | zont ¢ sy Vs, SBhtaE: d4GnREH ¥ RER T ARE X 5T SBSREEYE Al i onal
control si gnalEXT @fd Fe BXTdsign&iecarrpspred o the Thyts inpyt tSlondhecHi r ol
signal s rel atdadod ehczziozanaedwitdm1 SW3 dadt WA nedyzbe aiéjmlﬁhé@.né? &m%loml;e ’
east - west pi t pent . eeh Lo [ € ybac
pul ses to the%dvaéﬂérgasﬁr&é;ecr?'%gggebgébr?QE,&E@E‘%C%# %@%gn@eorztégyaz@é and
the YU to RABemRAftesnoansideredthecpisi %Wné'gnﬁlt% dsiRypceaEed AlPRe al de
screen t edseviaixiiargr sighahgathed The selected lamipayce Guipnitcis desigrateder gi zed
by an AC mai Rupet%nal%i o IRARIRG O%KS SAX AAd! AIRMAed B FREC detal
in 3s FIGURE 37 The Prin I;qul Cﬁ_rrponen S tfTe’ W dé ScT een Ptrocessor . are
a gate array aogliary ﬁ!gf-@gt th. i e eelactedchrgminange isfanygted to

color difference signals U_A and V_A. The Y_A, U_A and V_A signals

are converted to digital form for further signal processing. The

3o arrangement of video signal source switching in the main and

auxiliary signal paths maximizes flexibility in ‘managing the source

selection for the different parts of the different picture display

formats. .

A composite synchronizing signal COMP SYNC, corresponding to
as Y_M is provided by the wide screen processor to a sync separator

212. The horizontal and vertical synchranizing components H and V



11 June 2003 -12 digital and digital to anal og converters, the second tuner
208, a wide screen processor m croprocessor 340 and a W de screen out put
encoder 227. Further details of the wi de screen processor are shown in
FIGURE 4. A picture-in-picture processor 320, which s formsame®00si cant
part of the PIP circuit 301, is shown in nore detail in FIGURE 5. The gate
array 300 is shown in nore detail in Fl 6. A nunber of the conponents
shown in FI GURE 3 have al ready been described in detail. The second tuner
208 has associated therewith an | F stage 224 ~ o and an audi o stage 226.
The second tuner 208 al so operates in conjunction with the WoP pP 340. The
WEP ~P 340 conprises an input output 1/0O section 340A and an anal og out put
section 340B. The UO section 340A provides tint and color control signals,
the | NT/ EXT egspestivelyr aselispuisndo thevestical saln®eB/rvicireaits8ti4 ce Tamd ~ S

control si gn%ﬁlcﬁpbohhﬁim t&ﬂw& @él\lelbbsoa@@eﬁ\“ﬁcﬂ W?ES'E@ %?gg\tallgg@tehtsg

nonitors the, fra~ ace

def |l ecti on c‘sEﬁFé\% Ea‘pﬁogﬁq ﬁ@%é’(@?essﬂ{e&&n hﬁ@) %@Ppé?re@é‘ctl on 340B
provi des conpmesgogmaﬁrwratﬁs Agr inteenalsvedicad aesee stutpal wgnaaniNThor i zont al
BT ay 300 | o peore 1P ditsetée Q&Q’.‘emv?é“‘%‘*'?aﬁ’%éé Ao 3’&2?‘%e“§§ngiﬁﬁ
auxi ?/I ary sig ’H%ﬁgggtﬁg %%legﬁﬁ)cbe%ﬁ? a ' &Bnfdl %ﬂaé Y/ﬁrgga‘lscl,'?%%h OMtRYY ay, for
exanpl e: oneSignai [ansk thh oifmtical syrchapRzéng mompanent o MeGeRERrmal BGBK
information geurdehe Uws uapuRf 2his SwitchVisled sblscrpsariegked | oop 374)

whi ch d
T A B SEL VR SIAR Hosdh i B
format, 4% sP@ﬁ‘é‘F SGesHgrzoatalyan Yﬁ'IVICé FYnchronisiage smaﬁs Sfgtf s are

converted fr au"xmaa) @ifdo sifriit ade devalopydabgl hd eegaitélosoonmy eid ers 342

and 30 346, | in FIGURE 4. The col or conponent signals
are ref~rrd to %”Edrﬁeﬂnﬁﬁgggéaﬁem ghations U and V, which may be assigrnd

to either RY or Et'e( EH;F%I%H SRNVETI 4D i GRspansitinefasagne@Itinguoni nance
bandwi dt h i sidterfated tide8 Bignabecaupeoddessinely esvatined) ainimégaced 10241 H,
uhich ;35 SRR MG Bkimbh e whett ngle%cﬂngbﬂgoﬁtav ifeie, fahs apygrier and
an anal Og sw tc Ca [ CO Onen June
3003 - 13 bec M8 (Geal artonel GRS BREZPTIAICieS & SRISKRIES BY 1.5 N for
wi de |. The é$deeualatingeadjeceniX hosizontad bmes caf the tsame dueldrul ti doewer 344,

is an 8 Mz saginAtedletievadebyt di wewldus fife &Y & Use 8P|énb}ht3r ofat‘éﬂe cl ock

the bea i Bt WL EEPRBE! 3o Vo0 <480 4, e SRR RS P g0 o0

in state26aclhetveer agigrent Hieddsior framas.i zSheatonventer eurcme 4the line
llength i s an cpéeaedURbESnjOhcidrPWkthC HOliBBo RAR 320! €TRE Viléo WAMJPﬁayonce

tial d, t
stz Lol o Rt e g o
converters SMOQMSB/%d&PéaYShlfh%&obééﬁade‘/lﬂﬁ@ datalasy YL @fli BLR arBhverters
each have 1 ol ozfy eimiats 0§ sigiplied {o)ties RGB! intedaceneadate for this data

shi ft, the cl ock %},' ABE T @HEREIGY. LA Hmea.lgfaah@ua@ﬁ' ng path

304 rrust be sim|l ar e cIo ormation' not
enables selectlon of the converted vudeo ata or external RGB video

data for display by the video signhals input section. The external RGB
signal is deemed to be a wide format display ratio signal adapted for
2fy scanning. The vertical synchronizing component of the main

30 signal is supplied to the RGB interface by the wide screen processor
as INT VERT RST OUT, enabling a selected vertical sync (fym or fvext)
to be available to the deflection circuit 50. Operation of the wide
screen television enables user selection of an external RGB signal,
by generating an internal/external control signal INT/EXT. However.

as the selection of an external RGB signal input, in the absence af such
a signal, can result in vertical collapse of the raster, and damage to



~ s delayed, the UV data will not be correctly paired when deleted. This is
i nportant because each UV pair represents one vector. A U elenent from one
vector cannot be paired with a V elenent from anot her vector without
causing a color shift. Instead) a V sanple froma previ ous ajuneobs be -
deleted along with the current U sanple. so This nmethod of UV nultiplexing
is referred to as 2:1:1, as there are tyw_|lum nance sanples for every pair
of col or conmponent (U) V) sanples. The Nyqui st frequency for both U and V
is effectively reduced to one half of the |um nance Nyqui st frequency.
Accordi ngly, the Nyquist frequency of the output of the analog to digital
2s converter for the | um nance conponent is 8 MHz, whereas the Nyqui st
frequency of the output of the analog to digital converter for the color
conponent s itRe £athede TAE tppp @7 PEAIPENIAMANBES + hAceprdingdy.r e M&Bal so i ncl ude
means for erﬂitanf@cegctrbentresmoumm @ftetridd syrdnrbaizingladignaot i tigéandi ng 3o
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i nvol vi ng dithé esxgetnah (R@Br sigrial.bits and different paired pixel conpressions

i nvol ving differ r 1 e_. nunber

of particul ar da?gbr@ cgcg%én ?ﬁf%%%{%rg |§%ﬁ§n%§§§ %iéﬂr%gas@%ué?ed by the
WSP pP 11 PIoe@sserod20 1tpraapesipl signal pwaessing oé thesauitinbh videa he

di spl ayed visigealf orTiesdlermapidtars-ar-plota of sombtimesdabblewated met . The
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i nt er pol'& or"“é?ﬁj ?@/ﬁf@ a@r @ Wids erprily r‘efsg?ﬁﬂ‘ad fOfEa48i ASsPRAWD By
desired. Anthddetaroplds ot BIGIdR&SoN (athroeganpiie tThe aicture-imypictugnal .
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oult pui si gndeve| GdhdEXSlE §iThabEXT ARéaatABIR, e PAdTELal dfrkindahEh SV\E
selects a sy n a e om r e gate
array, - C ST SRFE R B2 ba{"%faéwea& ??8%?%9@52\% M%@ﬁog&é el ect s
bet ween 20 M biAakingSsig0ahux spriipd: By otiiez v P Sianahiaput §PCHeR tRi M@ screen
panel out putRGIB)rMemaeeof the horizontal synchronizing circuit are shown in

nore detail in F'%% Z ﬁ?ﬁs&r%gg@r r?%# &@ré’%@tadp n EFI W@ {cgcked

| oop including |ow pas |"at or

e .con
di vi def 234 m%e&pacvemcaés@se’rreg%h &g’g the wigR [SGreeny RSQEWS%& 232
operates at S@bbted €fqohsrizental syrahranizing esigmat fromoithe BGE kete2f2@e The

out put - of, ¢ hgoveny angASRAF Bbhee) %?ﬁju&aﬁgh e Sttt Bioddasiovi de 2

proper frequ e out put of
t he divider %BQSPSa 'i'PF‘lahlﬂe"ttf% figna Qgrfﬁ'a eTTfRa FﬂnﬁéFpé AYNYfF H REF timing
signals ao ar/ertmapmlzedadjusa'ndntllaim mast-Gvastupireadiifdmeat.2f Theut put is

suppl i ed to gefbiiéh V&.fémkcs %6922 TRk Eﬁewod%e 4pReb¥cidin 1 fH

REF si gnal assures at es S th the phase
| ocked | oop Bfoqeﬁé%l 0t 8i § rﬁ?f“@@@fl 9n B%Wo‘\éhwg cuit a02

assures that canéteREF4GI gnal vm |1 have an adequate 35 pulse width to

assure proper oPeeiorfiingvdIRYRNISE tHOMBMA! Widd RrebA! 1odASRNC afe  yPC
CA1391, which for art”~ of secop 8 ah
generated by a power supply 70 w ich can be energized by an AC
mains supply.
The wide screen processor 30 is shown in more detail in
3s FIGURE 3. The principal components of the wide screen processor

are a gate array 300, a picture-in-picture circuit 301, analog to



11 June 2003 -15 | ocked | oop including | ow pass filter 406 and 2fH vol t age
controlled oscillator 408. Voltage controlled oscillator 408 generates an
internal 2fH timng signal, which is used for driving the progressively
scanned display. The other input signal to phase s conparatoyjhadons the-
2fH flyback pulses or a timng signal related thereto. The use of the
second phase | ocked | oop i ncl udi ng phasg1(‘2qrrparator 404 is useful for
assuring that each 2fH scanning period is symmetric within each 1fH peri od
of the input signal. OQtherw se, the display may exhibit a raster split, for
exanpl e, wherein half of the video lines are shifted to the right and half
of the video lines are shifted to the left. The deflection circuit 50 is
shown in nore detail in FIGURE 10. A circuit 500 is provided for adjusting
the vertical ¢igital @nd: Higitahdtpeanaiog aoowvertenscehei sécandidsnere@08maunt of

vertical overgfi) scréerm pRE66SSHR! dhidrdprddBYsBFEIY] Hadhf Wil Rbrdlrs B'uﬁy%t
formats. As |%Jg€ozc¥]rra,ggg dFa F\am%{}' ﬁal lfyt a _constant current source 502
provides a co ft" fhant ﬁii? 8F IRV AT PRoWMIAE BTN PRATRRSO" A'Per ti cal
ranp capaci t o8h®®a. inAFIGHRE <. orA SUeture-itpigiueel aracessarl 820, whidh t he
vertical ranpforaraal significid pafi oditied PP @ircGNaBEESid RAoAA FRRAGTEL OF
current. Yaiﬁd%gv%ﬁfééé@ﬁ'g e e ar b W & BREER°S Sord Bhtildl aser
Thi s night coFKedpBEnd. th nuRbesnaldhe empanants showddn Sd@Rieddeave o fill the
wi de screen dapphdy Huermicesnbadeid detqild format display ratio signal

aster sﬁies?2%5&%2555"33#@%&2?%%|h§‘%cé‘ﬁ"§°e°ﬁ%fe§2me%§%a'8§@ﬁeéﬁ%tg'e;fﬁ

‘'vari abl e afpuAhdd@n @udicestage,2g6. f Fben seranP-tuagr 1308 akserenarates: inp

capaci t or 504cehjahgesn rwitte thé ONSP aPd340. aTheEWISE uPeak0 \winsrise¥aah abl e
current sourc 8.1 Iy tical. U i.g for
exanple in Soﬁgg&%déﬁygﬁly%léﬁa?ggﬂgﬁéedﬁ%ggfdi?)Zugﬂ%:to%?t%n g?b%w t 1430
shown in FI cURRe1BO @6?%'96a&%z@'%&ﬂ‘?ﬁst"ﬁérﬂ”%(ﬂ?'?’sCPﬂH@béfﬁi’@t‘ﬁ- B¥ a manual
vertical sizelWTBXT rsigaalsShd, setbctiig thy dderngll RGBhvigdobygoarcpoamat i onet er

or pack pagel cairPLIgis 1BPhe! SwtAdLSWY CroudRSWE! t TGR) EPELERSA O
coils) 512 receives) .drivjn r he 3 oper nj tude. ri zontal
defl ection is m%‘@&"%ﬁh%ﬁ%& St esﬂﬁ‘@i f‘P%Rgﬁj%égi W&F G&iRt 518,
East - West pi n peotectdhe odettectian tcimuit, and 2¢athphas sy detexd).| oblpe Fr@lemd

hori zontal outRMSyCisbetibh 468 BREVIBES éaHtRsll Sighaté okl farflal $i)0BEst N

nore detailed in FIGQURE 11. The si.gpal_ _whi is to be ultinate di spl ayed
WIT be o sel MERESERRAN HE AL PhaES, Hirddat egPeriye dRistiater 20 and
an externg&lo REBcuitpu@54 F@56pangolE8. of the wide screen tel evision described
he:ei n, the externﬁfhe%d APrdy ia@oprse?fémsﬁtﬂebﬁ:racdhdmir@rvlﬁﬂﬁo di spl ay
rati o, progressjvely scan 0 . € ern
composi Le bl aiekgeledEBRF ok HielF add Ay Slail Rt 08 fndfndiy o
i nputs. to an qREPQsiteYwides sasaeerdisplayldor Bxampleeenof thase oyRyen tie
synchroni zi ng theodifferdrmtr paite eXFPGURE RCB ClogRainfosnation faruthd gatxtserayal
ol gnal 1's A S APls B9, Bhite BBied By 47 RhicH Ro¥lios 16 coflifcla! 2! n9
synchroni zi ng Wityrdaw pass fitarndy e dhedmain idee sigoal. Issspprlighio dhet he
Vi gegogi gnal iWidenﬁéteﬁPnbﬂite!ssosmt?*hl@?ﬁorﬁaahdov Uhe f;svma};tm sﬁgmils gog
an is res n e m # ed by
t he WGP pP 340&%‘}‘%?&%1&0 .-'r%ltéeﬁé/ljgr el;x Sr Al ,\?liacTeagé gg%l?gggéﬁés&a user
sel ection. Hovis9®@r anpfoga tasdipitah derre by @najog dpedigital canyeeprm 3420 apes
source,dvvn@cn n@%?'U?ﬁbﬁ@uﬁq.ﬂQ}§d©mnﬁchﬂE 'r4|urned on, or if the Sxterna![
source drops ou e ver r g Siesfed S mage to
t he cat hode ray t,ubﬂ.’;ﬁ C?é% gé@tﬂo?‘%%ﬁcsé%\dr'%%n%% I,. an exFJe],(rBXaﬁ{e;gg@ %ﬂ zi ng
detector 602 cHe¥RBat@Rs thangr ¥seien dhaybeer %‘BH‘&F’.toW&’Pﬁ'o‘ﬁT NPl gnal .
In the absencesighalyadt kasdoQakignals. The sampled luminance bandwidth is

limited to 8 MHz because the system clock rate is 1024fy, which s

as approximately 16 MHz. A single analog to digital converter and an
analog switch can be used to sample the cmilor component data




2s switch override control signal is transmtted to each of switches fi 04,
606 and 608, to prevent selection of the external RGB source if the signal
therefromis not present. The RG to YUV converter 610 al so receives tint
and color control signals fromthe WP pP 340. FIGURE 4 is 134 Jahe@B03li agr am
showi ng further details of the so wide screen processor 30 shown in FI GURE
3. The Y. AL UA and V_A signals are an |§Fut to the picture in picture
processor 320, which can include a resol' Gt on processing circuit 370. The
wi de screen television according to aspects of this invention can expand
and conpress video. The special effects enbodied by the various 3s
conposite display formats illustrated in part in FIGURE 1 are generated by
the picture-in-picture processor 320, which can 11 June 2003 -17 receive

resol ution presrseecthedtt andi'\greigsaly of8, lirkit&kP targbovKRZ, fdroﬁsfmrﬁl “ﬁi on .
rocessi ng c uj t | i tili at a

ltol nes, bu'? dmcfen!g sgllzg ﬁgéPhHE @O‘pf §§ tﬂgh%?%g%?%%g] néjpf'Q:"f| 8 er

processor 32944 .siSsdvh MHZrﬁSQ'éa d‘é?’é‘fq PM dividing:the systame qacknby pal A

conponent s ofnd fetogk atideiesiant pif diner QU quass wynehrusinaboatst trisli Q:jt g'

converter, se c and bus

section 326 ngapog%roa%l {H(?gtgrggﬁﬁgidc&? %g@&@ﬁ&m ?Méq[ npgt o‘f\éﬁal 0g

converter se¥ )é e than Jpaglgsein state &We%?ﬁbc“dﬁ%ghm hn#}e be enbodi ed

as an i nprovedrizatabtinen Since lthsilineCRINGtie lis pard @vehomadbby of heoson Consumer

El ectronics, r

publ i cat : on {aélg[e? lQng@Tfﬁaf%%éC%ﬁi'% ‘Icﬁyr)g gﬁé | U@i@qm%;ﬁiisﬁ&rﬂ%

Trai ni ng Man vairl‘able: fro nc

| ndi anagocb i sjtréamisacat oA thenbealogf tcspdaagltail cdreadrtares342 anal 34pearel )ef fects

2 Tar g prot i oo Ractotsh 1o Pl o SRAGE qoffieraht eaBh el i ac” ¢
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vi deo si gnal s:lofckogatﬂmgflefmamrdéwreu thealmaiandignah drecessirg chathg804or

swapped. Gengiah!be %@mﬁaﬂ?kdéﬁ yelihe Vel ehéi @pak gaitmngshﬁgnérp fdtway's

correspond t he .bi ure ca

osi t1 on'on ARveer ada uF Haf WlhatTie, ot Gafd avert distitesn: 1B

posi tions. Aiszgopomant beeausr eggbedVapair Jepresasds aneevestes o Whe smal |
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zs for exa ﬁlgﬁE and snma

pi ctures a;rg 'R 4& \?é‘fﬁﬁ g:f#gutﬁeégﬁng"@ écﬂ?F %'tgg%aed n% exanpl e

t hat shown i ffom @UREsvious(pgir will be deleteq @lo'ag uwéh tearmrtmﬁ UnS@wpiehe

content @b tMhisimgthedpottUN emuftiptexdngipl @ferdrad toeas 31 odm as mazéneoaoé 1.0:t

to 5.0:1. Vhiy, mm@gne@%ﬁ&@bnmee@er{g%&rrmycéuﬁﬁr&*an W hgpugh t he

pl cture cont en screen | t areas of
t he picture. SBARIPEhe Rgv’é%ﬂ“‘%ﬁ'ﬁ@%’ﬁ“ﬁ’ﬁe’"&rﬂﬂtﬂv% CI %r 8ctivelyr ge picture
, or the zoomeduged torenedralbef dhepluayindnce Nyaqege freqaency.st Attordinglyr e

format). Thi 98kl | ast 3 s nine
[ e o 328 NEGURE (RRERS, 1 366 NARLE e MBI T il
25 converter th mmance componen Hz, whereas the

Nyquist frequency af the output of the analog to digital converter for
the color components is 4 MHz.
The PIP circuit and/or the gate array may also include means
for enhancing the resolution of the auxiliary data notwithstanding
3o the data compression. A number of data reduction and data
restoration schemes have been developed, including for example
paired pixel compression and dithering and dedithering. Mareover,
different dithering sequences involving different numbers of bits
and different paired pixel compressions involving different numbers
"as of bits are contemplated. One of a number of particular data
reduction and restoration schemes can be selected by the WSP uP



11 June 2003 _18 repetition rate can be changed fromthirty franes per
second to zero franmes per second. The picture-in-picture processor used in
the wi de screen television according to another inventive arrangenent
differs froms the present configuration of the basic CPI P4 GhiliRe 96551 | bed
above. If the basic CPIP chip were used wth a television haV|ng a l6 X 9
screen, and without a video speed up circuit, the inset pictures would
exhi bi t aspect ratio distortion, due td4+he effective 413 times horizontal
expansion resulting fromscanning across the wider 16 X 9 screen. (bjects
in the picture would be horizontally elongated. If an external speed up
circuit were utilized, there would be no aspect ratio distortion) but the
picture would not fill the entire screen. Existing picture-in- plcture

processors Qageg Rietfhﬁ) l?ﬁé;hﬁ'nze §F FOﬁh P‘%oﬂg‘ﬁgv?ﬁg&@g& trl 5] de5| rabl e
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gode ?f openstangny, bhe upplisded ﬂfeem.Plf@"ZﬂfﬁS@éhvderﬂer'lﬂotf'at? divier9iBhal
irection ap rgc ric N

conpr essi on rno%cfl‘u ténaé{%é%?%#& rati g g1 yt gﬁ? ggﬁiﬁngeaf%? e@PB&‘?ﬂ%gol n the
vi deo RAM OHCelarmatnby Hngader #2% tar defing, e%i'é‘deh@lfmﬁbrfﬁélpl gutpHbwever) i f
these pict ursggnaire OUTLEXWIC 208 EXD Mﬁb@ht panehdcks. aSwieh Sweml e in
the channel 36 BUGnchPinineplsibhat! 0P hp Andohdl 587 ﬂgap'e%eg%bo scr een,

t he plctures appear and there is no

aspect rati @3l A& iSY ’#Qe.%yﬁﬁéfpm dhe 5ip r@é%‘-l'brp.tﬁ) Cadébt-ding to this
s aspect of Switch SWdisedectsethatweieh voMsabdeCtSYgl@wLﬁx st gncipenizg di spl ay

formats ﬁ%rm 81 AnaC WhgE g&r&@ﬂ%aﬁéﬂ@ﬂ speed up circuitry. In full

??éZePufnf’ng 1 ptet Slh bl v ERTERS Gredi T BewEoR 'for
exanpl e an adam detil innEIGURE 8i | Phase dxroparatdre288 ¢ghglari of a phase V col or
CoTPOnent 2 BB Iobb2URIANG Y Has itk 2307 oRigE RuGTed These Si gnal s
screen m)des0 Eaﬁ %1?3%0 ‘iﬂ q‘eqreggé %%a%‘er &%noﬁﬂﬁr‘fq\ﬁ %ne channel scan
node) fd@s exeaniradled oscillator 232 operates at 32fy, responsive to a ceramic
resonator or the like 238. The output of the voltage controlled
oscillator is divided by 32 to provide a proper frequency second
input signal to phase comparator 228. The output of the divider 234
is a 1fy REF timing signal. The 32f4 REF and 1f4y REF timing signals
30 are supplied to a divide by 16 counter 400. A 2fy output is supplied
to a pulse width circuit 402. Presetting divider 400 by the 1fy REF
signal assures that the divider operates synchronously with the
phase locked loop of the video signals input section. Pulse width
circuit 402 assures that a 2f4-REF signal will have an adequate
35 pulse width to assure proper operation of the phase comparator 404,
for example a type CA1391, which forms part of a second phase



~ s the horizontal and vertical sync present fromthe video signals input
section will have many di scontinuities because the signals sanpled
(different channels) will have non-rel ated sync pul ses and will be sw tched
at seenmingly random nonents in time. Therefore the sanpl e t{ durle 2088d

read/ wite video RAM cl ock) is determned by the 20 free running
oscillator. Far freeze and zoom nodes, the sanple clock will be | ocked to

i nconmi ng vi deo horizontal sync, which-il®these special cases is the sane as
the display clock frequency. Referring again to FIGURE 4) Y, U, V and
C_SYNC (conposite sync) outputs fromthe picture-in-picture processor in
anal og form 2s can be re-encoded into Y/ C conponents by encode circuit 366,
whi ch operates in conjunction with a 3.58 MHz oscillator 380. This YIC PIP

ENC signal roekebieloopnimtiditgt owa pds€ fikst alos BAE SHOWdItayel chneoables the
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secEi oln 322 comphtatde 0L 09 use?(l id?pflts@mg itlta_at 33dh Smstscanhing) p%?i\%andl bus
control sec : n. ' ig .0_anal og
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signal path gatye o2 : aki i e.defal | ow.
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pi cture di spnaye (oWl aNdH10 RUATHIRE PeBfdValieor WANED é’ﬁ’é@'@i%l’% of the
auxiliary sig§mlisarespsneivedto ra arerticdl: sizei adjust signal, far fexample im a vi deo
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manual vertical size adjustment 510, which may be implemented by

a potentiometer or back panel adjustment knob. In either event, the

vertical deflection coil(s) 512 receive(s) driving current of the

35 proper magnitude. Horizontal deflection is provided by phase



11 June 2003 -21 Briefly, the picture-in-picture processor 320 is operated
in a node whereby incomng video data is sanpled with a 640fH cl ock rate

| ocked to the incom ng auxiliary video synchronizing signal instead. In .
this node, data stored in the video RAM 350 i s orthogonal i §1 dunef®8ed. \wen
the data is read out of the picture-in-picture processor video RAM 350, it
is read using the sane 640tH clock | ockegd.to the incom ng auxiliary video
signal. However, even though this data was orthogonally sanpled and stored)
and can be read out orthogonally, it cannot be displayed orthogonally
directly fromthe i o video RAM 350, due to the asynchronous nature of the
mai n and auxiliary video sources. The main and auxiliary video sources

i 9pl ay1 g AN (GG K B aESU AR bis RaEEClR RKEN<F thaR B’ 304,
auxi liary siphasle tcmkledSBﬁ)parﬁtﬂOoanﬂuhorrzmtal gmmputpalrctunBJSleof the gate array
300 are shown mﬁp,/boglggll,ﬁggrpéeg erghftrbdzl oﬂéato% Fr(?ay al so
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television according to aspects of this invention can expand and

compress videa. The special effects embodied by the various

35 composite display formats illustrated in part in FIGURE 1 are
generated by the picture-in-picture processor 320, which can



)( _ (640/1024 ~ (4/3) " $/6 2s The chrom nance conponents U PIP and V_PIP
are delayed by circuit 367 for a length of tinme depending on the nature of
the interpolation of the |um nance conponent, generating signals U AUX and
V_AUX as outputs. The respective Y) U and V conponents of $hguedodsand
auxiliary signals are conbined in respective nmultiplexers 30 315, 317 and
319 in the output signal path 312, by controlling the read enabl e signals
of the FIFO s 354) 356 and 358. The mulit2 pl exers 315, 317 and 319 are
responsive to output nultiplexer control , circuit 321. Qutput nultiplexer
control circuit 321 is responsive to a clock signal, a start of |ine
signal, a horizontal Iine counter signal 35 the vertical blanking reset
signal and the output of the fast switch fromthe picture-in-picture
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2003 small pictures are in fact the same size.
In a single picture mods, for example that shown in FIGURES

1(b), 1(e) or 1(f) a user can zoom in on the cantent of the single
picture, for example, in steps from a ratio of 1.0:1 to 5§.0:1. While in

30 the zoom mode a user may search or pan through the picture content
enabling the screen image to move across different areas of the
picture. |n either event, either the small picture or the large picture
or the zoomed picture can be displayed in freeze frame (still picture
format). This function enables a strobe format, wherein the last

35 nine frames of video can be repeated on the screen. The frame



-24 In order to inplenent video conpressions through the use of a FIFQ for
exanpl e, every fourth sanple can be inhibited frombeing witten into the
FI FO 356. This constitutes a 413 conpression. It is the function of the .
interpolator 337 to recalculate the |um nance s sanpl es beilhguog 208%n i nto
the FIFO so that the data read out of the FIFOis snooth, rather than

j agged. Expansions may be perforned inygxactly the opposite manner as
conpressions. In the case of conpressions the wite enable signal has cl ock
gating information attached to it in the formof inhibit pul ses. For
expanding data) the ~ o clock gating information is applied to the read
enable signal. This will pause the data as it is being read fromthe FIFO
356. In this case it is the function of the interpolator 337) which follows
the FI FO 3596P8liHPMmJatsican,P8celanges framathiny diamesarerafpeent datzerer om

j agged to sSrambb.pdmsédendixpansi on case the data nust pause while ~ s being
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pictures are accoppl i rqQu ulatin er n i{e enable
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format is ildrestompeessed Ri: GURE®De7 hanizostal| direction- asd 3:1 in the vertical

direction. This asymmetric mode of compression produces aspect

35 ratio distorted pictures for storage in the video RAM. Objects in the
pictures are squeezed horizontally. Howaever, if these pictures are



2s of cropped side-by-side displayed pictures, the wite enable control
signal (WR_EN AX) for 2048 X 8 FI FO 354 of the auxiliary channel is active
for (~/2)'(5/i 2) 5/~ 2 or approximately 41 % of the display active line
period (post speed up), or 67% of the auxiliary channel act{yJyend2008 peri od
(pre speed up)) as shown in FIGURE 7. This so corresponds to approxi mately
33% croppi ng (approxi mately 67% active picture) and the interpolator
expansi on of the -signal by Sls. In th&Smain video channel, shown in the
upper part of FIGURE 8, the wite enable control signal (WR EN MN Y) for
the 910 X 8 FIFCs 356 and 358 is active for (~12) (413) =0.67 or 67% of
the display active 35 line period, This corresponds to approximtely 33%
cropping and a 11 June 2003 -26 conpression ratio of 413 being perfornmed
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di spl ay&®l i Hhe harigents) andeverdicahsynenheresen| i59m the idee signals sudctive
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pi ct ures nmaghése speciahtcaseasisl they swmay ase thal display &laek drespengy.
Referring again to FIGURE 4, Y, U, V and C_SYNC (composite
sync) outputs from the picture-in-picture processor in analog form
25 can be re-encoded into Y/C components by encode circuit 366, which
operates in conjunction with a 3.58 MHz oscillator 380. This
Y/C_PIP_ENC signal may be connected to a Y/C switch, not shown,
which enables the re-encoded Y/C components to be substituted for
the Y/C components of the main signal. From this point on, the PIP
30 encoded Y, U, V and sync signals would be the basis for horizontal
and vertical timing in the rest of the chassis. This mode of
operation is appropriate for implementing a zoom mode for the PIP,
based upon operation of the interpolator and FIFO's in the main
signal path.
35 With further reference to FIGURE 5, the picture-in-picture
processor 320 comprises analog to digital converting section 322,



ss The horizontal display time for a 16 X 9 format display ratio display is
the sane as a 4 X 3 fornmat display ratio display, because 11 June 2003
-27 both have 62.5 m crosecond nomnal line I ength. Accordingly, an NTSC

vi deo signal must be sped up by a factor of 4/g to preservdiauneroest )
aspect ratio, wthout di stortion The 4/ 3 factor is calculated as ratio of
the two display formats: 4/3 . (16/9) /. (4/3) Variable interpolators are
utilized in accordance with aspects of in s invention to speed up the video
signals. In the past, FIFGCs having different clock rates at the inputs and
out puts have been used to performa simlar function. By way of conparison,
If two NTSC 4 X 3 format display ratio signals are displayed on a single 4
X 3 format display ratio display, each! picture nust be distorted or
cropped, orinpohsectinbi 324 bastt Bwitebf FSW Behdbus sprtent slmctmmasabl e to that
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20 bandwidth of the auxiliary video data. A number of data reduction
and data restoration schemes have been developed, including tor
example, paired pixel compression and dithering and dedithering. A
dedithering circuit would be operatively disposed downstream of the
video RAM 350, for example in the auxiliary signal path of the gate

25 array, as explained in more detail below. Moreover, different
dithering and dedithering sequences involving different numbers of
bits and different paired pixel compressions involving different
number of bits are contemplated. One of a number of particular data
reduction and restoration schemes can be selected by the WSP uP in

30 order to maximize resolution of the displayed video for each
particular kind of picture display format.

The luminance and color difference signals of the auxiliary
signal are stored in an 8:1:1 six-bit Y, U ,V fashion in a video RAM
350 forming part of the picture-in-picture processor. In other

3s  words, each component is quantized into six-bit samples. There are

eight luminance samples for every pair of color difference samples



s asynchronous nature of the main and auxiliary video sources. In order to
facilitate synchronization of the auxiliary signal to the main signal, a
line menory with i ndependent wite and read port clocks is disposed in the
auxiliary signal path after the output of the video RAM 3501 J@ne2@0X he
reading and witing of data fromthe auxiliary channel FIFOis
asynchronous, and the read clock rate |s considerably faster than the wite
clock rate, there is the possibility © readiwite poi nter collisions. A
readl wite pointer collision occurs when a read enable signal is received
before old data, that has 1 s already been read previously) has been
replaced by newy witten data. Interlace integrity nust al so be preserved.
A sufficiently large nenory nust be chosen in the first instance in order

to avoid r%ﬁrg,i tes RAERIrgfinpitturs i roceBséNBaauxd | dpdratedanng! mbdeO. 1t is
|
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have positive or negative val ues dependi ng on scene content, but the s s
negative val ues of both gradients may be ignored. This is because only one
gradient may be negative at a tine) and the magnitude of 11 June 2003 -30
the gradient with the positive value will always be greaten1tbae2@03 equa

to the magnitude of the gradient with the negative value. This sinplifies
the circuitry by elimnating the need_% cal cul ate an absol ute val ue of the
gradients. If either gradient has a positive s value which exceeds a
programuabl e threshold) video is considered to be present on either the
current line or on the previous |line. These values can be used by a

m croprocessor to make a determ nation of whether or not the video source
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= (640/1024) * (4/3) = /¢

25 The chrominance components U_PIP and V_PIP are delayed by
circuit 367 for a length of time depending on the nature of the
interpolation of the fuminance component, generating signals U_AUX
and V_AUX as outputs. The respective Y, U and V components of the
main and auxiliary signals are combined in respective multiplexers

30 315, 317 and 319 in the output signal path 312, by controlling the
read enable signals of the FIFO's 354, 356 and 358. The multiplexers
315, 317 and 319 are responsive to output multiplexer control
circuit 321. Output multiplexer control circuit 321 is responsive to
a clock signal, a start of line signal, a horizontal line counter signal

3s the vertical blanking reset signal and the output of the fast switch
from the picture-in-picture processor and WSP pP 340. The



~ 0 The output section 1024 will take the max |ine register value and the
mn line register value, and store themin eight bit latches , , that are
updat ed once per line. Two gradients_ are then cal cul ated, nanely the
positive gradient and the negative gradient. On the first Hildene 2003 fi el d
where either o~ these gradients is positive and ~ s greater than the
programmabl e t hreshol d, an enable signal is generated which allows a first
line register to be |oaded with the ct28ent |ine count value. On every fine
where either of the gradients is positive and exceeds the programrabl e

t hreshol d, another enable signal is generated which allows a last |ine
register to be | oaded 20 with the current |ine count value. fn this manner
the last line register will contain the last line in the field where the
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33 QLAIMG by reducing compressions to less than 4/3. A sample interpolator is

used to recalculate the incoming video to a new pixel positions

because the luminance video bandwidth, up to 5.5 MHz for S-VHS

20 format, occupies a large percentage of the Nyquist fold over

frequency, which is 8 MHz for a 1024f4 clock.

As shown in FIGURE 6, the luminance data Y_MN is routed
through an interpolator 337 in the main signal path 304 which
recalculates sample values based on the compression or the

25 expansion of the video. The function of the switches or route
selectors 323 and 331 is to reverse the topology of the main signal
path 304 with respect to the relative positions of the FIFO 356 and
the interpolator 337. In particular, these switches select whether
the interpolator 337 precedes the FIFO 356, as required for picture

3o compression, or whether the FIFO 356 precedes the interpolator 337,
as required for picture expansion. The switches 323 and 331 are
responsive to a route control circuit 335, which is itself responsive
to the WSP pP 340. It will be remembered that the auxiliary video
signal is compressed for storage in the video RAM 350, and only

35 expansion is necessary for practical purposes. Accordingly, no
comparable switching is required in the auxiliary signal path.



11 June 2003 1. A video control system conprising: a deflection system
(50) having an adjustable picture display characteristic; neans (1032) for
detecting a | etterbox video signal source: and, neans (1034% for
controlling said picture display characteristic responsiveltduns093
detecting neans, characterized by: said detecting neans (1032) i ncluding
means (1000; 1010) responsive to video 4 um nance |levels of a video signal
(Y IN during active scanning for detecting .said |letterbox video signal
source. 2. The systemof claim1, characterized in that said detecting
means and said controlling neans are operable automatically. 3. The system
of claim1, wherein said detecting neans (1032) is characterized in that
means (1002) for measuring said video |um nance |evels of said video signal
source in at |ealt order tegmmement vidae compsessiens thralgrothe asgacf mg sai d

ITEm' nantce | evROS fbrwiaamb, ity rf@@ﬂtl@rls{érﬁpl!’eeémcﬁé Yrﬂw_ibiﬂédﬁsfm{w?béiﬁgehsb 4.
means. ( 1020 VD)Mo ind PR Beb | A aeR A s eSSl | GrfPnance
val ues for &helfungtippyobfthgyidemalatery8déctol ireetlculatel, thee lumingneg4) for
>t oring @i nisawipleschathyi writteh umjmmaﬂwf lsast_ﬁa@rthéfdaﬁaeidaroabhi lbef:\gVi greion
LG e Sor LT SRAME PR AR’ SRR o b Uil
claimi, chfxaetlerthecappesitehMannardaadoArassienpi ciruthe @asgl afy
char act er i stdotnpressivris ¢tiad weifd ariabie) dighgihthas clock gating information
attached to it in the form of inhibit pulses. For expanding data, the
10 clock gating information is applied to the read enable signal. This
will pause the data as it is being read from the FIFO 356. In this
case it is the function of the interpolator 337, which follows the
FIFO 356 during this process, to recalculate the sampled data from
jagged to smooth. In the expansion case the data must pause while
1s being read from the FIFO 356 and while being clocked into the
interpolator 337. This is different from the compression case
where the data is continuously clocked through the interpolator 337.
For both cases, compression and expansion, the clock gating
operations can easily be performed in a synchronous manner, that is,
20 events can occur based on the rising edges of the system clock
10241H.
Interpolation of the auxiliary signal takes place in the
auxiliary signal path 306. The PIP circuit 301 manipulates a 6 bit Y,
U, V, 8:1:1 field memory, video RAM 350, to store incoming video
2s data. The video RAM 350 holds two fields of video data in a plurality
of memory locations. Each memory location holds eight bits of data.
In each 8-bit location there is one 6-bit Y (luminance) sample
(sampled at 640fy) and 2 other bits. These two other bits hold
either fast switch data or part of a U or V sample (sampled at 80fy).
3o The fast switch data values indicate which type of field was
written into video RAM. Since there are twa fields of data stored in
the video RAM 350, and the entire video RAM 350 is read during the
display period, both fields are read during the display scan. The PIP
circuit 301 will determine which field will be read out of the
3s memory to be displayed through the use of the fast switch data. The
PIP circuit always reads the opposite field type that is being



6. The systemof claim1l, characterized in that said adjustable picture

di splay characteristic is the slope of the vertical deflection current. 7.
The system of claim 1, characterized in that said adjustable pi%b e -
di splay characteristic is a vertical enlargenment factor. &1JANg; &é contro
system conprising: a deflection system (50) having an adjustable

defl ection characteristic: display neans (24) responsive to said deflection
system and having a wide display forma@S-atio (e. g. 16:9); neans (1032)
for detecting a |letterbox video signal source: and, neans (1034) for
controlling said adjustable deflection characteristic responsive to said
detecting neans, characterized by: said detecting neans (1032) including
means (1000; 1010) responsive to video |um nance |evels of a video signal

(Y-IN for §akEa!{oNGvaRidine & LABRE t4aFASR0BIINA! ISHY 8id Yype bRy St em of
cl aim 8, chaé%cte | zed n‘that sgfd ggtqgtlng.neans aqg?s I'd conttolling
nmeans are off&faly edl?tp(?ﬁﬁ{?c‘ypp hafly! a‘fh 010g ISR (RE MRS eX&Br ei n sai d
det ecti ng neldsstoteagan the Eiﬁjbloa\é’tﬁdd_ i isevetedeby deldigR thé dopnires of i ng sai d
vi deo | um ngRcReldewRleh e Jild i¥i@aa 8LYBRIMERIWNEE TRe esli®agtithhyo regions
of each V|d§§ flene and for cqpparng saldtlﬂn1nan§€ | evel s trom each said
region td r B &GAN PIeHresMAY AR HLTOG 1 IMPHRCY ¥t PHoR Mmelion gealner ei n
sai d detecting nEmnLlocketspnaciiruitz880bgeneratss readunvite0asd nerabie (1020,
1022) for ceggRals ABedES REC bbefatigN FIRME J5d, 388 B d981 MRRCRIPG &S for a
plurality gi successi ye VLgeo IbneS'land ne%?s glozﬁh.for ﬁ%orlng m ni mum
and rmaxi munt 1S AHANERC AYX] N § agaels Hj_reé‘lai %fj P e Fia' dMOyener ati ng
gradi ents i Alvrage ifoe thbseapartionsr eti eaghu¥ideantine onpighi isgrequitedyferdi ents to
t hreshok g vabtblsa&quqm-d&g&ysyamal ©f weittannir8m olhar ectied im&d on that said
adj ustable defligss ABNABR! AR both,' &s Tl to UHERL' Sa from
each source on the same video line or lines of the display. The FIFO
354 of the auxiliary channel is written synchronously with the
auxiliary video signal, but is read out of memary synchronously with
15 the main video signal. The main video signal components are read
into the FIFOs 356 and 358 synchronously with the main video
signal, and are read out of memory synchronously with the main
video. How often the read function is switched back and forth
between the main and auxiliary channels is a function of the
20 particular special effect chosen.
Generation of different special effects such as cropped side-
by-side pictures are accomplished through manipulating the read and
write enable control signals for the line memory FIFOs. The process
for this display format is illustrated in FIGURES 7 and 8. In the case
25 of cropped side-by-side displayed pictures, the write enable control
signal (WR_EN_AX) for 2048 X 8 FIFO 354 of the auxiliary channel is
active for (1/2)*(5/12) = 5/12 or approximately 41% of the display
active line period (post speed up), or 67% of the auxiliary channel
active line period (pre speed up), as shown in FIGURE 7. This
30 corresponds to approximately 33% cropping (approximately 67%
active picture) and the interpolator expansion of the -signal by 5/g.
In the main video channel, shown in the upper part of FIGURE 8, the
write enable control signal (WR_EN_MN_Y) for the 910 X 8 FIFOs 356
and 358 is active for (1/2)*(4/3) = 0.67 or 67% of the display active
as line period. This corresponds {o approximately 33% cropping and a



13. The systemof claim8, characterized in that said adjustable deflection
characteristic is vertical deflection height. 14. The system of claim8,
characterized in'that said adjustable deflection characteristic is the

sl ope of the vertical deflection current. 15. The system ofl1chag #P@3
characterized in that said adjustable deflection characteristic is a
vertical enlargenent factor. 16. A video display control system
conprising: a video display neans (244)2%avi ng a wide format display ratio,
(1032); neans (1032) for determ ning when a picture represented by a video
signal is indicative of picture having a letterbox format; neans (1034, 50)
responsive to said neans (1032) for enlarging said picture in size to
substantially fill said video display neans (244) with said active video
portion whegoswrelssidnleatiai ghal; itistptpriorred ba thevensai charfidievigey for mat;

characteri 289 th% 9t1l'(})a£ B'S%ilfbjs etterbox determ ning neans (1032) sequentially
exanm nes the’video 1 um nanCe_| evel s of said video signal by sequencing each

hori zontal |ine BnBachia thetkiFQHithg vigaasdqtaosYuffered tdebe meadsoyt1010) for
i nhi bi ting a&iai_pdetﬁcmlgi oty (redinga.f 1 Dive rastiven edgign f el ﬁmfygggbrtéemgri cting
o edot er i ndats oy b3 rest ol ForpRAHCERFCTE diermiRR] A S sl . 17,
The syst em &rmataehasen. dRathecesampil of thensideshy-sideeetapped madge excl udes
those of saistowar itaermain thaeseli videacis beind displayedhos theoefteraedd in time
Systom of ol 2y n W cASklay "atd ‘Qéf%‘?“‘ia%“@ﬁ&%ﬁ‘“ﬁ@ﬁ?5‘%@%@2@@8&&; for
"hhi bi ting Sperantorae hal @f the GeBlaY- actih ATRitagY MdRe RAMBNESOlai d
| etterbor déheovawsfobuswern different dod thec ovain paret atusilidmechdnmas cagint s.
illustrated. The read enable control signal (RD_EN_MN) of the main
channel 910 x 8 FIFOs is active for 50% of the display active line
period of the display beginning with the start of active video,
; immediately following the video back porch. The auxiliary channel
15 read enable control signal (RD_EN_AX) is active for the other 50% of
the display active line period beginning with the falling edge of the
RD_EN_MN signal and ending with the beginning of the main channe!
video front porch. It may be noted that write enable control signals
are synchronous with their respective FIFO input data (main or
20 auxiliary) while the read enable control signals are synchronous
with the main channel video.
The display format shown in FIGURE 1(d) is particularly
desirable as it enables two nearly full field pictures to displayed in
a side by side format. The display is particularly effective and
2s appropriate for a wide format display ratio display, for example
16 X 9. Most NTSC signals are represented in a 4 X3 format,
which of course corresponds to 12 x 9. Two 4 X 3 format display
ratio NTSC plctures may be presented on the same 16 X 9 format b
display ratio display, either by cropping the pictures by 33% or
30 squeezing the pictures by 33%, and introducing aspect ratio
distortion, Depending on user preference, the ratio of picture
cropping to aspect ratio distortion may be set any where in between
the limits of 0% and 33%. As an example, two side by side pictures
may be presented as 16.7 % squeezed and 16.7% cropped.
3s The horizontal display time for a 16 X9 format display ratio
display is the same as a 4 X 3 format display ratio display, because
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comparable to that needed for a wide screen application is
unnecessary.
15 Generally, the video display and deflection system is
synchronized with the main video signal. The main video signal must
be speeded up, as explained above, to fill the wide screen display.
The auxiliary video signal must be vertically synchronized with the
first video signal and the video display. The auxiliary video signal
20 can be delayed by a fraction of a field period in a field memory, and
then expanded in a line memory. Synchronization of the auxiliary
video data with main video data is accamplished by utilizing the
video RAM 350 as a field memory and a first in first out (FIFO) line
memory device 354 for expanding the signal.
25 The asynchronous nature of the read and write clocks,
however, does require that steps be undertaken to avoid read/write
pointer collisions. Read/write pointer collisions occur when old
data is read out of the FIFO before new data has an opportunity to be
written into the FIFO. Read/write pdinter collisions also occur
3o  when new data overwrites the memory before the old data has an
opportunity to be read out of the FIFO. The size of the FIFO is -
related to the minimum line storage capacity thought to be
reasonably necessary to avoid read/write pointer collisions.
The picture-in-picture processor operates in such a manner
35 that the auxiliary video data is sampled with a 640fy clock locked to
the horizontal synchronizing component of the incoming auxiliary
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"10% () -0 MG $AmEIEMEHY fdte) ) ThE datat@infiot be orthogonally displayed
fram the video RAM without modification due to the generally

s asynchronous nature of the main and auxiliary video sources. In
order to facilitate synchronization of the auxiliary signal to the
main signal, a line memory with independent write and read port
clocks is disposed in the auxiliary signal path after the output of the
video RAM 350.

10 Since the reading and writing of data from the auxiliary
channel FIFO is asynchronous, and the read clock rate is considerably
faster than the write clock rate, there is the possibility of
read/write pointer collisions. A read/write pointer collision occurs
when a read enable signal is received before old data, that has

15 already been read previously, has been replaced by newly written
data. Interlace integrity must also be preserved. A sufficiently
large memory must be chosen in the first instance in order to avoid
read/write pointer collision in the auxiliary channel FIFQ.

It is a particular advantage of wide format display ratio

20 televisions that letterbox signals can expanded to fill the wide
format display ratio display screen, although it may be necessary to
interpolate the signal to provide additional vertical resolution. In
accordance with an aspect of the invention, an automatic letterbox
detection circuit is provided, which automatically impiements

2s expansion of the 4 x 3 format display ratio signal which includes the
16 x 9 format display ratio letterbox display. The automatic
letterbox detector is explained in detail in connection with FIGURES
12-16.

In order to increase the vertical height of the letterbox signal,
ao the vertical scan rate of display video is increased so that the black
regions at the top and bottom of the picture are eliminated, or at
least substantially reduced. The automatic letterbox detector is

based on the assumption that the video signal will correspond

generally to that shown in diagram form in FIGURE 12. Regions A and
3s C have no active video, or least video luma levels which are less

than a predetermined luma threshold. Region B has active video, or
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shown diagrammatically in FIGURE 13. Once a letterbox signal has
15 been detected, a minimum number of fields of nonletterbox signal
must be detected before the display is changed to that necessary for
normal 4 x 3 signals. Similarly, once a normal 4 x 3 signal has been
detected, letterbox format must be detected for minimum number of
fields before switching the display to a wide screen mode. A circuit
20 1000 for implementing this technique is shown in FIGURE 14. The
circuit 1000 comprises aline counter 1004, a field counter 1006 and
a detector circuit 1002, in which the algorithm described above is
performed to analyze the video signal.
in another inventive arrangement, letterbox detection is
25 accomplished by calculating two gradients for each line in the video
field. Four values are required to calculate the two gradients:
maximum and minimum values of the current line, and maximum and
minimum values of the previous line. The first gradient, designated
the positive gradient, is formed by subtracting the minimum value of
30 the previous line from the maximum value of the current line. The
second gradient, designated the negative gradient, is formed by
subtracting the minimum value of the current line from the
maximum value of the previous fine. Either of the gradients may
have positive or negative values depending on scene content, but the
. 35 negative values of both gradients may be ignored. This is because
only one gradient may be negative at a time, and the magnitude of
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%& ()-., @0%kplities 1N didcuitry by eliminating the need to calculate an
absolute value of the gradients. I[f either gradient has a positive
s value which exceeds a programmable threshold, video is considered
to be present on either the current line or on the previous line.
These values can be used by a microprocessor to make a
determination of whether or not the video source is in the letterbox
format.
10 A circuit 1010 for implementing this method of letterbox
detection is shown in block diagram form in FIGURE 15. The circuit
1010 comprises a luma input filter, a line maximum (max) detector
1020, a line minimum (min) detector 1022, and an output section
1024. The luma input filter comprises finite impulse response (FIR)
15 stages 1012 and 1014 as well as adders 1016 and 1018. The
letterbox detection circuit 1010 operates on the digital luma data
Y_IN from the wide screen processor. An input filter is utilized in
order to improve noise performance and make detection more
reliable. The filter is essentially two cascaded FIR stages, having a
20 transfer function as follows:
H(z) = (1/4) * (1 + Z1)* (1 + Z9).
The output of each stage is truncated to eight bits (divided by two)
to maintain a DC gain of one.
The line max detector 1020 includes two registers. The first
25 register contains the maximum pixel value (max pix) at the current
point in the line period. It is initialized at the beginning of every
line period by a one clock wide pulse designated SOL (Start of Line)
to a value of 80h. The value of 80h represents the minimum possible
value for an eight bit number in two's complement format. The
3o circuit is enabled by a signal, designated LTRBX EN, which goes high
for approximately 70% of the active video line. The second register
contains the maximum pixel value (max line) for the entire previous
line, and is updated once per line period. Incoming luma data Y_IN is
compared to the current maximum pixel value stored in the max pix
3s register. |If it exceeds the register value, the max pix register is
updated on the next clock cycle. At the end of the video line, max pix
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5 The line minimum detector 1022 works in an identical manner
except that the min line register will contain the minimum pixel
value for the previous line. The min pix value is initialized to a
vatue of 7Fh, which is the maximum possible pixel value for an eight
bit number in the two's complement format.

10 The output section 1024 will take the max line register value
and the min line register value, and store them in eight bit latches
that are updated once per line. Two gradients are then caiculated,
namely the positive gradient and the negative gradient. On the first
line in a field where either of these gradients is positive and ~

15 greater than the programmable threshold, an enable signal is
generated which allows a first line register to be loaded with the
current line count value. On every line where either of the gradients
is positive and exceeds the programmable threshold, another enable
signal is generated which allows a last line register to be loaded

20 with the current line count value. In this manner the last line
register will contain the last line in the field where the threshold
was exceeded. Both of these enable signals are only allowed to
occur between lines 24 and 250 in each field. This avoids false
detections based on closed captioning information and on VCR head

25 switching transients. At the beginning of every field, the circuit is
reinitialized, and the values in the first line and last line registers
are loaded into respective letterbo%. end registers. The LTRBX_BEG
and LTRBX_END signals mark the beginning and end respectively of a
letterbox signal. '

30 FIGURE 16 illustrates an automatic letterbox detector as part
of a vertical size control circuit 1030. The vertical size control
circuit comprises a letterbox detector 1032, a vertical display
control circuit 1032 and a 3-state output device 1034. |In .
accordance with an inventive arrangement, the automatic letterbox

35 detection circuit can automatically implement vertical zoom or
expansion of the 4 x 3 format display ratio signal which includes the
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means (1032) for detecting a letterbox video signal source;
and,

means (1034) for controlling said picture display
characteristic responsive to said detecting means,

characterized by:

said detecting means (1032) including means (1000; 1010)
responsive to video luminance levels of a video signal (Y_IN)
during active scanning for detecting said letterbox video signal

source.

2. The system of claim 1, characterized in that said detecting

means and said controlling means are operable automatically.

3. The system of claim 1, wherein said detecting means (1032) is
characterized in that
means (1002) for measuring said video luminance levels of
said video signal source in at least two regions of each video
field and
for comparing said luminance levels from each said region

to respective threshold levels.

4. The system of claim 1, wherein said detecting means is
characterized by :

means (1020, 1022) for comparing respective minimum and
maximum luminance values for a plurality of successive video
lines; and,

means (1024) for storing minimum and maximum luminance values
for said plurality of video lines,

generating gradients indicative of said stored values and

comparing said gradients to threshold values.
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adjustable picture display characteristic is the slope of the

vertical deflection current.

7. The system of claim 1, characterized in that said
adjustable picture display characteristic is a wvertical

enlargement factor.

8. A video control system, comprising:

a deflection system (50) having an adjustable deflection
characteristic;

display means (24) responsive to said deflection system and
having a wide display format ratio (e. g. 16:9);

means (1032) for detecting a letterbox video signal source;
and,

means (1034) for controlling said adjustable deflection
characteristic responsive to said detecting means,

characterized by:

said detecting means (1032) including means (1000; 1010)
responsive to video luminance levels of a video signal (Y_IN) for

detecting said letterbox video signal source.

9. The system of claim 8, characterized in that said
detecting means and said controlling means are operable

automatically.

10. The system of claim 8, wherein said detecting means
(1032) is characterized by means (1002) for measuring said video
luminance levels of said video signal source in at least two
regions of each video field and for comparing said luminance

levels from each said region to respective threshold levels.

11. The system of claim 8, wherein said detecting means is

characterized by:
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of saild stored values and comparing said gradients to threshold

values.

12. The system of claim 8, characterized in that said
adjustable deflection characteristic is a vertical deflection

characteristic.

13. The system of claim 8, characterized in that said
adjustable deflection characteristic is vertical deflection
height.

14. The system of claim 8, characterized in that said
adjustable deflection characteristic is the slope of the vertical

deflection current.

15. The system of claim 8, characterized in that said
adjustable deflection characteristic is a vertical enlargement

factor.

16. A video display control system, comprising:

a video display means (244) having a wide format display
ratio, (1032);

means (1032) for determining when a picture represented by a
video signal is indicative of picture having a letterbox format;

means (1034, 50) responsive to said means (1032) for
enlarging said picture in size to substantially fill said video
display means (244) with said active video portion when said video
signal is determined to have said letterbox format;

characterized in that said letterbox determining means (1032)
sequentially examines the video luminance levels of said video
signal by sequencing each horizontal line and said determining
means (1032) includes means (1010) for inhibiting said determining

means from responding falsely by restricting operation of said
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determining means (1032) to a predetermined vertical range of

horizontal lines in each said field,

17. The system of claim 16, characterized in that said
vertical range excludes those of said horizontal lines in each
said field which correspond in time to vertical blanking and, when

present, head switching transients.

18. The system of claims ‘16 or 17 characterized in that said
means (1010) for inhibiting operation of said letterbox
determining means enables said letterbox detection between first

and second predetermined line counts.



