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selected part to be within the active video portion of the input signal. This monitoring circuitry is responsive
to the horizontal and vertical coordinates of the selected center position as well as to the selected
maghnification factor.
50 FIGURE 1 is a block diagram of a television receiver which includes an image zoom feature.
FIGURE 1a is a diagram of a zoom system control suitable for use with the television receiver shown in
FIGURE 1.
FIGURE 2 is a block diagram of an output controller suitable for use in the television receiver shown in
FIGURE 1.
85 FIGURE 3 is a block diagram of a portion of an alternative output controller which limits the
magnification factor selected by the viewer.
FIGURES 4, 5A and 5B are block diagrams of other portions of the alternative controller which limit the
horizontal and vertical starting positions selected by the viewer.
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CONVENt i Origthor bt 1R/ dehbretdr SN ractill AB6IZAGHICR iSO TIREGRifiE o fa8l6rO0The signal VPOS and ZR
are used by the read address generator 22 while the signals HPOS and ZR are used by the horizontal
35 interpolators 30 and 34 to produce the magnified image.
Those persons skilled in the art of digital video signal processing will readily appreciate that in the more
general case both starting addresses HPOS and VPOS will be applied to the read address circuiiry. In
v addition a signal ZR or a signal representing the desired magnification will be coupled to the read address
circuitry to establish the rato at which read addresses are generated. Nominally only the signal ZR or
40 signals representing ZR will be coupled to the vertical and horizontal interpolators. Note signals represent-
ing ZR may be, for example, interpolator cosefficients which may be provided by preprogrammed read only
memories addressed by the values ZR.
In the present embodiments of the invention, the viewer controls 24 are replaced by an output controller
25. The controller 25 is responsive to viewer controls 23 which allow a user to specify the center of the
4 source portion of an image and a magnification factor to be used to produce an output image. The
controller 25 converts signals provided by these controls into the signals HPOS, VPOS and ZR. The
controller 25 ensures that the magnified image includes only active video information, and the signals it
produces properly track viewer commands to change the center of the source portion as the source portion
is panned around the input field.
50 FIGURE 1A is a diagram of an exemplary viewer control 23. These controls include vertical up and
down center position controls, 51 and 52, respectively, horizontal left and right center position controls, 55
and 56, respectively, and zoom-in and zoom-out step controls 58 and 59, respectively. A reset button 57
may also be provided. By pressing one of the control buttons 51, 52, 55, and 58, the viewer incrementally
changes the horizontal and vertical center positions of the target image. By pressing one of the control
s5 buttons 58 and 59, the viewer incrementally increases and decreases the applied magnification factor. A
constant center position is maintained while the magnification factor is changed. However, this center
position may be adjusted if a decrease in magnification would cause a portion of the image beyond the
raster boundaries to be displayed. By pressing the reset button, 57, the viewer may return the displayed

n!"!'.‘*

3



io signal to an analog to digital converter (ADC) 14. The ADC 14 digitizes
this signal and applies it to agpebshégd®iy 16. The nmenory 16 is
responsive to signals provided by a nenory sequencer 18 and by a wite
address generator 20 to wite sanples representing image pixels into the
field mimageyto BGpresth eenier pasitioh @sd anagnificating factonrfort éxempianame \o b magnifieation and

sui t abl eenterédip thercegrohthe inputtield.addr ess val ues provi ded by a read address
gener at or Do different hardwitecimplameritationschnd @ne cambingd thardware) angl emlmmwmef by

t h “!PGt Gogtroller 25 razq dageribed belaw. e Hederstand thp opgrelion R thesp sentrelle r§|l"§'ha|
oﬁe deyptandssoms mathematics I"f@LHyttP coptroller, the| zﬁ?ﬁ' ¥t showe It HEURE Adhce
corrponerﬁ’9§9“3 for a'p eF‘E'G'Vt"G’e? baving £68 activs; Rgls pprio II "&? B‘Fe""é'i' and 798 activs ang

l-'-

32. The "[’ i"@f" L/eé Q, 9 ﬂ?ah‘fsﬁ" H‘El?gcy Ved vf)%’eﬂs"faﬁ"e "t nes
of the @ 1“ ?flpa‘s'a Pt 'Bzg’a 'g’eé‘ﬁ Pg'e e'f fect the
o zon l osn fon, na ta val

requegt %gedéf %%L %Ar\t‘a ¥ i RENCE ter po aor 32

al so separ 'lz ;53 %ﬁe@s, -Eég rﬁfic&iaf?'rac &%hdr?% Qﬁhﬁéﬁesfc Qm%ﬂw

quadr at ype; A e i I O Kb Y

inter pO'Aétt s grows ®Hje 'ti% hbrige RApagks R0k, Mdrdol& Gl & QBsirable

Ci rcui t iy crégle w/?duéatw 1B/G0 YiboFlbiSAriRal pbdibns okl befivbir thetSdtudl pikeld! i QHeE hehifly t he

Y/ C SRPa ihiqu® Nalldy BE 6 pixbiQn E}feQHdgﬁiﬂe@maﬁzt ToHhess! §hBs} 258" virtual P&itidhsO&é ldetihed S

appl i ed vefveéh dadiThdod) GRelS inGisthn K6 lahd Beedh ekdhipaif Prdcar IMEs. Fhbsa Nictudl Pesitdhsdmel S |

and Q ase tagefint @@ rélQivepasiibrarof the pik€ls AddiResSAhEA abnstitars the arkpsiliedidizbiey. ploweavbrOr 34.

The i nt akigse viethad pssitidts arm Gradded ind e smallert mper| ol irgeistifdd positiang foe itcpeiatione In thére

saigpl es epbodiments efsthve ivantian deisgried beld, 18 riderstitial @ixel Gilues ey be tirtepdiatedi hebreew|

nagni 4 cach pa of eepliguosepixelsy wihe sitbanthepositiqnnogated atithe vixel cerftery idkevisel gaelt raiftof  t he

por t i on hefizontilescayy linesohas1§ indgrstifial ding Rositions: Foprrasditienaly bite arp isaghip sppcifisthe intepstitialjsed

to produrie! artige Ingation withdhe fPMgePfP‘BS'Q!?e@FMGW‘B?"et #§ @erefﬁfegmwﬁes&"wuaa ad4bit a

vi ever é&ﬁ?‘ﬂ@ﬂﬁp%asal‘ﬁt!’fté'a'ﬂaed | n phantom These Si gnaI s are a vert i cal

posi ti on vHe e E’b%aF "'°'H9 3RPBN

rati o”vaﬂ’ﬂ'@ P'ég the ol '§ ‘1‘9§ W@S”%? ?j‘dﬂfcﬁsrs% '}l)(é ‘f slié’f 1"?&8"93'*‘1 '?"ﬁ‘é!e
ING té

i nterval 8?dts ? li ne

orlre nd Inn IP n{ %fa on ve em
'Tﬂteeé.vz';bgﬁ ! %m‘%r *Ee@q,}' X J?E i

not, Lot Slefmid HEGR ot em mh§56/ ZR
Whi Ch™1 SrabidR STBRS irbdgh. o q,fmﬂ ukll:?gcﬁ\tcﬂ oh Bl aaorﬂn |ya5¢ S ﬁ\dx i t D
read addiesficaBSHVBRLE b s d/!sbi B SrRPtoSIENA Riokae 1 BB, Al & D nd €

hor i Zontsgbiradied frorh bith VAlAbiAMeSsighel 2Rk pdfnb ebopé EipRition| Pk ARY AR ®f thE R
Those pezrsBsikoeh iérb lal255THe Hagatidatiohf facttr, VIR, 3 dofihedam tofrh<ddtalte SRINBICAISEY di@atioh | |
readi sy (®ppreciate that in the nore general case both starting addr esses
HPCS and VPOS w Il be applied to the read address circuitry. In addition a
si gnal 2WF er25a/@Rgnpl (epresenting the desired nmagnification will be
cQupled to the read address circuitry to establish the rate at which read
addr esses 8ines thie mageificetipn fagtomisrapplied upifernyly agressdhegdisplaygregipn, 4(pair of epnial eoint

r epr e®e rroprdigatesrandja| 2R vglue will ypjausly definetthechorjzeptaljand yertigalpixaldrositians, tHEOS and VPOS,

i nt er pol % thgrusper gt carngy ¢f e imagee MW”‘?“H@“‘EW ‘i"PH t% eqyagons &2) A {3k and the

i nt er pol Ree '@ﬂ'@‘l‘#‘i"é‘?’é (a3 mde,sn'awwefwedwwm d@-epr ogramed read only

menori es dr , ue In the present enbodi nents of the

| nvent | o"H:ao 'g'i}\'g N'@Qﬁ% r@'l) %A are repl aced by an output controller 25.

The cont\yﬁasl Ehc ZzN\;Ls{JFﬁ@QE@V s)Lo vi ewer controls 23 which allow a user to
0 S

speci fy the cent rce portion of an inmage and a
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so VPOS = VC-(8)(ZR+1) (5)

In these equations, HPOS is the starting horizontal position, VPOS is the starting vertical position HC is
the horizontal center, VC is the vertical center, ZR is the selected zoom ratio, NHP is the number of pixels
in a horizontal scan line. NVL is the number of vertical lines in the display and NIP is the number of

55 interstitial positions between any two lines or any two pixels, plus one.

In addition to allowing the user to specify a center point and a zoom factor, the output controller 25
includes circuitry which automatically corrects the center point of the viewed region so that raster
boundaries are not crossed and only active video is displayed. lif the magnification factor, MF, is increased
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nterstjtial positions for interpolation. In the :
smal | er “Wé‘) génapLL &s generatecl E)y a subtracter 245, multipliers 246 and F%47 and digital value sources 245a,

246a, and 247a. The signal HL defines the right pixel limiting value for the image. If HPOS is greater than
HL, a portion of the horizontal blanking interval will be displayed on the right side of the reproduced image.

45 The left pixel limiting value for the image is zero. The comparator 218 performs the validity check set forth

above in reference to equation (8) when equation (2) is used to convert the signal HC to the signal HPOS.
When the comparator 218 detects that the signal HPOS is greater than HL or less than zero, it applies a
logic-one signal to the horizontal center controller 216. The controiler 216 is also coupled to receive a
signal, 225, provided by the counter 217. The signal 225 indicates whether the value of the signal HC is on
s0 the left or right of horizontal center of the source image, that is to say, whether the value of the signal HC is
. respectively less than or not less than 6144 (1800 hexadecimal). There are 12288 (768 * 16) pixels and
interstitial pixels on each line of the source image. The signal 225 may be generated as the logical OR of
the most significant bit (MSB) of the 14-bit signal HC with the logical AND of the next two less significant

bits of the signal HC.

55 Responsive to these two signals, the horizontal center controller 216 conditions the counter 217 to
increment its value if HPOS is invalid and HC is in the left half of the source image and to decrement its
value if HPOS is invalid and HC is in the if the right half of the source image. Otherwiss, ‘the controller 216
increments or decrements the counter 217 as requested by the viewer.
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enbodi nents of the invention described below, 15 interstitial pi xel val ues
may be interpol ated between 20 gpegBozggsrBOf contiguous pixels, with a

si xteenth position |ocated at the pixel center. Likew se, each pair of
horizontal scan lines has 16 interstitial |ine positions. Four additional
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factor, Zm:set fogh above (0-4a 29p).4he limiter may be eliminated since the signal ZR is kept within these limits
4’ by virtue of it being an eight-bit signal. It may be desirable to limit the lower value of the signal ZR to a
value such as 51, to limit the maximum magnification factor to five. In this instance, the limiter 311 would
establish a lower limit of 51 for the signal provided by the adder 310.

The signal Z3, provided by the limiter 311, is applied to one input port of a multiplexor 312. An absolute

value, A1, for the signal ZR is applied to another input port of the multiplexor 312. The control input terminal
45 of the multiplexor is coupled to receive an absolute/differential mode signal ADM1. The signal ADM1 may

be provided, for example, by the reset control button 57 of the viewer controls 23, shown in FIGURE 1A.

Responsive to the signal ADM1, the multiplexor 312 passes either the signal Z3 or the value Al. The

multiplexor 312 applies its output signal Z4 to a synchronizing latch 313. The laich 313 synchronizes the

signal Z4 to the system clock signal (not shown). The output signal of the latch 313 is the zoom ratio signal,
50 ZR, which is provided by the output controller 25 as shown in FIGURE 1. _

The signal ZR is also applied to the adder 310, for use in processing further zoom changes, and it is
passed on to latch 314 and to one input port of a subtractor 315. In this embodiment of the invention, the
latch 314 is a delay element which provides a delay of one cycle of the viewer conirol update clock.
Typically, this clock is relatively slow, having a period on the order of a centisecond to allow the viewer to

55 stop the zoom at any level. By sublracting the signal Z5 from the signal ZR, the zoom differential, Z6,
between the current and previous values of the signal ZR may be determined. The signal Z6 may differ
from the user requested zoom differential signal Z1 if the limiter 311 has made adjustments or if the system
has been reset. The zoom differential signal, Z6, is used in the circuit shown in FIGURE 4 to adjust the
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the circuitry shown in FIGURES 3, 4, 5A and 5B. The output signals provided by the circuitry shown in
. FIGURE 6 are corrected signals HPOS' and VPOS'. These signals are applied to the zoom system shown in
\M/ : FIGURE 1 as the starting horizontal and vertical position signals. This circuitry uses substantially the same
algorithm as is used by the circuitry shown in FIGURE 2: it limits HPOS to be greater than zero and less

40 than 48 * (256 - ZR). It also limits VPOS fo be greater than zero and less than 16 * (256 - ZR).

In FIGURE 6, a zero is concatenated onto the signal ZR in the MSB position to add a ninth bit. This
new MSB is inverted in inverter 611, and then concatenated to the eight least significant bits (LSB's) of the
signal ZR, which have not been inverted. This operation is equivalent to a twos complement subtraction of
256 from ZR. The difference value produced by this operation is applied to a conventional shift and add

45 multiplier 612 which multiplies the difference value by three. The multiplier 612 includes a synchronizing

. latch (not shown). The output signal of the multiplier 612 is a ten-bit signal. Four zero bits are concatenated

1o this value in the LSB positions to provide a 14 bit value, PS5, which represents the signal provided by the

multiplier 612 multiplied by 16.

The signal P5 is extended to 15 bits by sign extending circuitry 613 which adds a fifteenth most

s0 significant bit with the same value as the fourteenth (previously the most significant) bit. This 15-bit signal,

P86, is applied to an input port of an adder 614. Another input port of the adder 614 is coupled to receive a

signal S5 which is the signal HPOS extended to 15 bits and delayed by a synchronizing latch 619 to be
properly timed with respect to the signal P6.

The signals S5 and P6 are summed by adder 614, yneldmg a signal, S6. The signal S6 has a value of

55 [HPOS + 48 * (ZR - 256)] which is equivalent to -[48 * (256 - ZR) - HPOS). The product in the square
brackets is essentially the same limiting signal that is applied to the comparator 218 in FIGURE 2. The 15
bits of the signal S8 are applied to respective first input terminals of a 15 two-input NAND gates 615. An
inverted version of the MSB of the signal S6 is applied to the second input terminal of each of the gates

7
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40 The signals HPOS' and VPOS', provided by the circuitry shown in FIGURE 6, are limited to produce a

magnified image that is always entirely within the active video region.

FIGURES 7 through 10 illustrate a third embodiment of the present invention. In this system, the
horizontal and vertical center positions are adjusted by a microprocessor 712 as incremental changes are
requested using the viewer controls 23. The horizontal and vertical center positions are stored and

45 manipulated as eighi-bit values. These values are converted into respective 14 and 12 bit starting pixel
values, HPOS and VPOS, respectively, which are applied to the zoom system shown in FIGURE 1. Using
this method, the value of HPOS is adjusted in increments of three pixels of the source image and the value
of VPOS is adjusted in increments of one scan line of the source image. The microprocessor 712 also
adjusts the magnification factor by incrementing or decrementing the zoom ratio signal, ZR. The magnifica-

so tion factor is limited to a range between one-to-one and five-to-one. When the signal ZR is adjusted, the
horizontal and vertical center positions are reevaluated to determine if further adjustment of these signals is
desirable to prevent the display of the blanking intervals.

An assembly language listing of the program which controls the microprocessor 712 is included as an
appendix to this specification. The program is written in assembly language for a HD63B01Y0 microproces-

65 sor manufactured by Hitachi, Inc.

In FIGURE 7, the viewer control buttons, 51, 52, 55, 58, 58 and 58 are coupled to interface circuitry
710. This circuitry translates the action of the viewer pressing one or more of the buttons into a sequence of
commands for a microprocessor 712. In the present embodiment of the invention, the operator control 23 is

d
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mul ti pfexpig w‘.. bl th e o eél -
The | at chamisags @memnes.%sih al ey b R, me_

shown) . Thfte @btteBptindsio @dFhiniMlim tragnificatioh uctdrl Sne-18-ohd) Step wnmstth@vame%aakn zFPfd
ZR,  whi ChaseSARF 06 IveIBIhal in'21ene8 bsHipd R oCHolhtaihosifsh rBUEAMVR hvBielobblei- 1024

-s50 and the vertical position routine is invoked at step 1026 to recalculate the current values of HC and VC
using the new value of ZR. These recalculated values for HC and VC ensure that image blanking intervals
are not displayed as part of the magnified image. Step 1028 writes the calculated values of ZR, HPOS and
VPOS into the registers 714, 716 and 718 and step 1030 returns control to the main program.



The signal ZRis also applied to the adder 310, for use in processing
further zoom changes, and it is gmp3esiggywio | atch 314 and to one input
port of a subtractor 315. In this enbodi nent of the invention, the |atch
314 is a delay el ement which provides a delay of one cycle of the viewer
control update clock. Typically, this clock is relatively slow, having a
peri od oL 116 order of a cenfigecond, o | ow the vi ewer 4&P298:+%t0p t he
Z0OM at ANyt T e Tt S . et R, the
zogmdifrerential, Z6, between the current and previous val ues of the

si gnal ZR sy géﬁ?ﬁé&?'mm%ﬂ!w%i ffer fromthe user
requested zoomdiftferential signal Z1 if the limter 311 has made

adj ustress or if the syesmenmtras been reset. The zoomdifferential signal,
Z6, is uggd in Ci rcuj wn _in F 0 adjust the 6 EP 0 393
663 B} vﬁues o?‘h‘tehe Si ghgrgn&PC)é&ané% RE 4 shows a circuit which
correctsgﬁser request ed Ui &%ﬁ ii I;gpm;fiﬂqsi&nt $WREBHte account for
changes i3 the zoomratip si ™ P1rbaritm | o 1PSMEPL MR n a
synchron®3ing | at 415.: The out put siqgnal, Z7, of latch 415 is applied to
t wo paragel:&:i %o,‘ﬁ. S mf‘t‘ﬂ"&at em'é e adjustnents to the 5 signals
HPCS and 3¢P@¥* #s8pecti vel y. igeircuitry maintains a substantially
const ant g:n% f:enter posi ti when the magnification factor is changed.
The signale Bésismanul tiplied 24wy a shift-and-add circuitry which

i ncl udesgi ﬁhﬁfters 418, an@M18 and an adder 417. The signal provided by
t he_shi f b@r 8w S subtracte 1 by a subtractor 419, from a requested

hori Z8nt &8 &3¢ f & ®ntial signl 2 t o produc? a corrected horizontal

di fferentfalS%aflfE DX . |ugt B s nelfnitical sgsitioniviesroeBuptracts a
signal reserawenteg ei ght 10e neez t heZoah ghefl st71if co@pex.r equest ed verti cal
di fferen%almpi 5,cgi t DY ol U GRe 2 chrrected differéntial circuit DY .
The rgsulasi ng deferential hesi zoki al and vertical signals are applied to
circultrys t hat spown RES 5A and 5B which generates the
respecti% sﬁ%nﬁ HPOS E?\'ﬁ ﬁﬁy ﬁev?ﬁgﬁ#s"{iﬁ‘éﬁ §‘h8g}?f FR"FI GURE 1.

FI GURE S5ABsHUNs M Me det aj | S o5 o ®wec\\e356cpAeamo| thepm sety £1@86 whdce®m mmy be used
to repl aéﬁ tg{é ﬁ)?i zont af“iS:;,‘Q:em controfler 216 and the Horizontal
centep camsnter 217, descei bed above in reference to FIGJURE 2. This circuit
allows afflsdieB N to MENCHentIRMRr enent the signal HC or to
substitutz® assabsal ute HC valgie fa the current HC signal. FlI GURE 5B shows
Circuitryeofts® hé sane type wieeh perforns the same functions for the
vertical ze r &J,gnal VC. |I§t heeyi rcuitry shown in FI GURE 5A, the signal
DX , 3pr owsd by t he adder 4%@aof Fl GU 4thi S g‘gpl i ggmtzaq to gne i nput port
of an add®r 2:: Anot her "ﬁ\'plm port of “¥fie TRt WFForE c%up 8d to receive
t.he sign a ghe out put Seegnakmaof the adder 512 is a user requested
heri zont a8 (F88i 84N signal . X® M signal X3 is range checked in a linmter
513. The 3 fX el 213 ensP8% Mhatgghe new sumis non-negative and no
great‘%r twan the total nuwnber of pixels and interstitial pixels in a scan

line (i g %8@&’ The omwim, X4, of
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limter 513 is applied to one input port of a nultiplexor 514. Another

i nput port of the multiplexor 514gp 6 389eexr®iipl ed to receive an absol ute
hori zontal position value, A2. The nultiplexor 514 is conditioned by a
control signal ADM2, which may be the same as the signal ADML, to pass

ei ther thg,gigRal X4 or a presplsgabsPle igssval ue, A2. The bdemrepdixsignal, X5,
of the MIMieh R i s oJNIAmEIER out put
signal of the 15 | e signal HPOS which is applied to the zoom
circuitry by % %%ﬂ?’-’é’%’n%ﬂ'er Eeene BHOMA '™ FI GURE 1. The signal HPOS
i s~l s& applied to the adder 512, as set forth above. The circuit in 30
FIGURE 5B &g SpsBahPial Iy thdmsarfffed®Phe ci il Enown.d N FI GURE 5A. The
two Ccircuits owffamemnly in tiTe nosmsesrwal ues use y respective limters

513 and 513 B Ridioter 517 My | EBeWALPOS val ues as large as the total

nunber of smsamsy @8 and i nt ernat | trwmdr Scan | i nesi @iurexmoé096) . FI GURE 6

shows {’he %tﬁi\slg egci roui tryahnigeme | | nj:gn{fpag@grg%gguest ed HPOS and

VPGS val uesy s by the amar cuiricemeshown in and 5B, to
prevent th@adispl f vi i.nf ormatd out si de G ARt he active video
regi on: Thug %gfcﬁ%ﬁérgy regglgl\'/ré;&, aﬁ%jﬁu S, 1 herwingnodomeéR, HPOS and VPOS
provi ded bg::t %t cé Ui try showi s GURES 3, 4, 5A and 5B. The out put

signal s pr gyi ﬁj }Sy t he ci rcuilﬁ;y shown in Fl GBasbied! & sk@izd €Ct €d signal s
HPOS' and WPOBé& These sign# are applied to the zoom system shown in
FIGURE 1 adnt B sidlting hori 8t fwand verti c&mWﬂfbéﬁggbh@s Thi's
cihr\gui try susugst an]ti ally time smne&;al gorithmas is used b)é ]the Ci rcuiht ry
shown en F 29y ol t im'tsl-mps e greate an ess 40 than
48 * (256 —mZ% T’td al so Ivip[&(m.vp't&% to be gr eh&'tugpﬁt aﬁ{%ro and | ess than
16 * (256 3Bzm$E TA?I| GURE 6, 2 zMWFM® concatenated onto the signal ZR in

t he MSB pos’gtieﬁn to add a uprjkda bit. This new MSB is inverted in inverter

611, and t%nggpngaenat ed to e ¥P¥ht |east fpignificant bigs (LSB s) of
t he si ghal néResm\h@nsshave not Nl ¥iilat €d. m«epéz?\' o] i val ent
to a twos SUnSiendi? subtracti¥h ofe®8 {ronf ZR The di“fjyf er ence /val ue
produced byst B Brgration is %plﬂ"@ﬁ:ﬁ“a cOREad oftal SW add 45
mul ti plier 31asmhsomheerul t i pl i e t heeogidrieer enge, val é By vhreg., The

mul ti plj er B18% nfi%des a syncBhonligPh® at ch T Hot}Shown) *thersut put

signal of tdreewmul teiplier 612 issa ten-bit si an GQUI  Zzero bi are
concatenat@ t:mtﬁi@ val ue in e LaB PoOsitions to ovide a 14 bit val ue,
P5, which saprasecntse the sign prewesed by the nmultiplier 612 nmultiplied
by 16. Theﬁi %I P5 is exw d to 15 bits by sign extending circuitry 613
whi ch asglds 3@ fuett @a@t h nos sebi Qiddob Cant bit with the sane value as the
fourt eent h 38press ly the nos¥Rsj ficant) bit. This 15-bit signal, P6,
is appliedﬁo% nput por of "an HGGET 614. Anot her i nput port of the
adder 614 i eaupled to reegmme a signal S5 which is the signal HPOS
extended t &14mDi fasgand del ayeligbyag synchronizing |atch 619 to be properly
timed Wt hiecapects®o the signed Pemouliee signals S5 and P6 are sunmed by
adder 614, %%ﬁl Nng a signil .ep: The signal S6 has a value of 55 [HPOS +
48 * (ZR - wsch is equl wal emisest 0 -[48 * (256 - ZR) - HPOS]. The
product i n38hdqeRe br aclgg&s'-’f‘s ®ssentially the sane limting signal that
is applled g:o g:be,.c,qm)arat'br ﬂ$ | Reoelptddimeraa The 15 bits of the signal S6
are appli edsrt agssf eggpecti ve firswein termnals of a 15 two-input NAND
gates 615. 33n GvBRed versi onfghf MSB of the signal S6 is applied to

t he second 1 nput termnal of each of the gates 7 '
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EP 0 393 663 Bl 615. If the MSB is logic-zero (a positive S6), each of the
15 bits will be inverted so thatgpgaegeeday S/ provided by the NAND gates
615 is the ones conplenent representation of the signal S6. If, however,

the MSB of the signal S6 is |ogic-one (a negative S6), the NAND gates 615

are all disabled and provide an out put val ue having 15 ongs g ones

conpl enBER IS zer ol 5 Tha:$82;03V6R895 applied: throﬁmﬂ -
synchront?™tg* " ¥1' 619, to one input port of an adder ‘616. The ot her i nput
port of the citihine GrCosh 2.6 vtk Giokedh covilie ieidnokiBCiodi gnal S5 via a

synefisoni zi mty soaseiwms20. The adder 616 has a carry-in input terminal, O,
whi ch is.goypleg, 0 receive g, 0gLe;gpe value. In this configuration, the
adder 616ueffect| vely converts the ones conpl enent val ues provi ded by t he

| at ch 61§ g@? corrpl’ﬁﬁ!h%ine MR 9| ues which are added to the twos
conpl ene [5361 &d 3gc val ues prgid the io latch 620. This operation
subt r Xct ssst [ewr smesar S6 from-l!he $i0g0 2400 SEewwo| 1D o SBavi srommaat | Ve or zero then
the signd® MBS s within itdRalid r 336G ahd,a value of zero is subtracted
f r om HPOsssbyésst heaadder 616. |ibosSOeibsessdOSIti Ve, its value is the amount by
whi ch thé“s aRA BPOS exceeds™ t s™fpper | i mt. This value is subtracted by
t he ag{,,de ﬁ é, @ oduce @,,Slwal whinetS ristigd-sbsenyVhabi N 1ts upper limt.
However, shaswi gn@l HPOS nay s Stod | be Iess than the lower Iimt of zero.
HPCS i s gj’m:;.sgdgtg be witpin P P% _TASLERIG-PIPPEE ML 0 he greater than or
equal toszger BYaa bank 0 617. First input termnals of the
gatieg 613reanssceu led to recelme the 14 LSB s, respectively, of the signal
pr ovi elr:ad3 ysg ? der 616. SefhndlTaMt t SFATIUES IR e ach of the AND gat es
617 are g@u dd @ e €CEI Ve ans NVeisedd ver s.&pa..pa,.t.heuNSB (i.e. the sign
bit) of 88e e gmate Aprovi dushye t hewmdder 616. \Wen the signal provided by

t he addeg’uG%l % RGPl | VEanodaifin ANRuihifsca 617 are 20 disabl ed and provide a
zero val ss hes i se, the games @ pass the value applied fo their first
i Nnput 2% eBi BB s 7 KR out put siynaM B by t he AND gat es 617 i s passed
T ough S Rl . e O b S G TS S o 51Ol 1

the hori zentesh pocl tion signaiset habiri s provi ded to the zoomcircuitry shown

in Fl QU 538 A siml ar’dorr |on| b"t’ﬁe Si naI VPCS. The
si gnal,, sﬁ(nﬁ ha oi gnal (z‘# ﬁ“ t'ﬁﬁéa,:ﬁ"‘"@'

concafenani emsofm koar | 0gi C-zem 0 s tf Tioms & cele g € aI vaI ue source
630a. Thigs fiedd?. the sjgnalys P?”"i’s applwmﬁmmqn ﬂcn)g | at ch 630.
The user s&kegswsted verti Mcagt er val ue I ed

synchroni3®i ng | atch 641. .T-hae..&2..lm.$..uut.pmus:-gnal.-.m‘...t bves: d.at.ch ©41 i s

ext enged 390 B kSsa Y C IReMhpat I (Peribzsl PPLE - 6o s L he thirteenth nost
significast dwt 2p&S| ti on. Thi me 13 sisjcim ewer Si on Of the si gnal 30 VPGS is

desi gnat 8@ 3. %8 signal S189M s veresied to the si naI rovi ded by the latch
630.by ajmadifdr %%, The out piffs sigE™I, s11* BHH® 632 has a val ue
represenuad wry tzhe expr essi onss VP@tew 16 * (ZR - 256)]. If S11 is positive,

|ts vad uﬁrﬁe%@s an errorm'n m'ﬁpperv'qwrg T Sl vPOs. If S11

su o 8% mms DAL IWORRGNT ;] ELSE SET TO RIGNT DEPAULT
W7 W ok IMORENDISTAA  HORPOS ;| STORS wew NOR. POSITION
08 ESIF CISA ows  BAN ;| IF VB VERE 1% LEPT NALF OF SCREEM
5 Y09 m0Y 206 m o
410 WaD 88 LM SVERSO? ;| THEN SET TG BOTTOM DEFAULT POSITION
411 08 2002 A VOIS
“2 :
43 ES07 8 1A M0P:  LDAA  INVERTOP ;| €LSE SET TO TOP DEFUALT POSITION
46 E60% 9T CS IVERENDISTAA  VERPOS 3| STORE NEM VERT. POSITION
415 609 ARROY_BD
50 416 €508 78 80
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negative or zero there is no error. Accordingly, the signal S11 is limited
to be zero or positive by a bank p dged\¥pOates 633 and subtracted from
the signal VPOS by an adder 635. The adder 635 is configured in 35 the
same way as the adder 616 described above. The out put signal S13 provided
by the adder 635 is a VPOS signal that is limted to be within its upper
bound. The s to_be within its |ower
greater t el ot BB R e el S el D e S g
- prqvi ded b))"'l"ﬁ'e AND gates 636 is applied to a synchronizing latch 637 which
 provi’des the fmﬂ#i%‘!‘bﬂ-@?&ﬁl"ﬂﬂ'mm‘%ﬂgnal is the vertical
position si gnaﬂ" s applied to the zoom system shown in FIGURE 1. 40
The si gnal s#wHR@E' 8d VPOS , pheyvi B by t he cui";.cuitr shown in FlI GURE 6,
are limted$ Hlr 8Bee a mgni m‘edgmé tﬁﬁ;@s.:.af&y;s entirely within the
active 1\5i dee redi on. Fl GURM®®Y t hrough 10 illustrate a third enbodi nent of
t he presentzﬂ nﬁgntﬂgn. I n f'hf’é'ﬂ'f/s;,e_m._ﬂme Jaewi zontal and vertical center
posi ti ons as®e adj usted by aumonopsocsssensnidiesinerenentaliichanges are
request ed USY rflit hegwi ewer "EBHTL Ol SwaammeTne hori zontal and vertical center
posi tions ane swores and 45 nemi pePsheR as ei g'pyﬂ-blt val ues. These val ues
a

are con;ger'gﬁi.m‘jt(gﬁ pective Y8 afffeiong (ot MRSt ™ val ues, HPOS and
|

VPGS, resp sl e ssWni ch are appl iaed"to t he reomesyst em shown in Fl GURE 1.
Using this $etHud B9 val ue of™HPEE™ dj s | Sgnts of three
pi xel s of" tﬁ ur%%;’hmage andr he% of’ﬁ?ﬂ% *'s' g@ﬁjsted in increments

of Qne scanssy s I he sourcemma SN, m cr oprocessor 712 al so adjusts

t he magai fi &t nﬂn z&ﬂor by i ngdee |"ng Ol feRkasRiimeg t he zoom ratio
signal, ZR «s&hesnoymodi ca- 50 m'lonlm!!t'wﬂiF Ii“gri t"ed b oty F ANGE bet ween
one-to-one Shd%“¥i % o0-one. Wl t BBnRabNall] Vit rae Atttk t he hori zont al
and verticalw cont ossgqeesi ti ons ame rperwhuated to determine if further

adj ustment ] [MWeP¥Signals isPesidatea t gl Pﬁw;ﬂg di spl ay of the

bl anki N i nker ual o e assembizyml arurzuug.gﬂl i sting of the programwhich
control s t higd n##r dpfocessor, 712 s "R MUeq, ag @ LX to this

speci ficati Q. wlshcs By OQr aMaiofs \Wiak t s s @messenbl y [ anguage for a HD63BO1YO
M Cr opr ocesss 5848 M Manuf act urrisd mum‘-&chl | UFPERCIS O, FRENINRBEIRINE PALL PR e Vi ewer
control gbut {hniee 34e 52, 55, Saaa Soteindl 59 are coupled to interface
circuitry 7&0. ssiohimosor cui try trmanWATIMprazse | ZFOVLTIBIN (K, TN ANAIREMX T pr essi ng
one or rnoredbi GhlMittons int fiap SHmENCe :&m%a ni cr opr ocessor

712. I n thespr aseend eenbodi ment saf t#ema nvent men, the operator control 23 is

8 EP O 3 re f,'c,gptr%.,;,;@ns‘ﬂﬁter and The interface 710 is
circuitssy i%e&%l Etj%)at hemr%rmtnﬁ,cc:mmt raumsam saeiy Whi ch generates a

seguence o&&nt&h-:@“si gnal s, znd.mzcui t r){ﬂl”\v‘?f to the tel evision

receiver, c relgbdat es thesgm Siwsl s i njj @ easmands for the

ML oproces$dr u@ 2B he m cropr®ces®or 712 jlq prets these increnental
COMTANGS t 0" QEHICE oPhedNal Sof i PCBmaNd > §f |3 witdPfal oiviti appl i cation to the
zoom sy#t em‘:h%m ;ar;“F.I GUREmi.l J.he 'snl'g.r]'z%'lns ﬁﬂli:.!"l,P.OS apg ¥I:>g§"§;‘g

778 PIP_CON_DD23 ;| oorr
“ ws B: A PIP_CON RS  BOIF
4“6 $2883323333833383838208383338828338833303332333830000335000180338820303033330
4T uer 1Ay Loas 91 :SET VP TO DECRINENT S128
“h Ut W02 =A 00T CNANEE 8128
® Dl $0883228233838833288838332230023833330833832000808 0230000 0001003330002
470 TS M0 QUT_XEYILBM M IS8T UP 10 (NCRENENT SIZR
on H A 2000 T CAANGE SI28 1F VB SHOULD
n 3533833383338332838338303233413
473 H
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stored, by the microprocessor 712, in respective |latches 714, 716 and 718
as they are calcul ated. Fl GURE 8 gpy so3fdeg\ichart di agram of an exenpl ary
mai n program which is executed by the mcropro- cessor 712 to generate the
signals ZR, HPOS and VPOS. In FIGURE 8, commands are received fromthe
interface 710 at step 810. Step 812 determnes if the command iis an
adj ust ne i 3 (- 9i nvokes a zoom% El’é at step
818. If tME™oMMht'Ms not a zoom adj ust nent, step rans rol to
- step 814 whi cly sormiks le@ 960 vaxOusivii o) Encibon Rebihinn doseiaon ine, at step 820, if the
~conmentl is f O PEMER™zont al center positi‘on alecjpuwst ment. If so, the command
i s neithewma zoom change por P fod zﬁ% itlon change step, control
passes to*3tep 816 which det eﬁn%ﬁ?h r’?ﬁ%&&dﬁla vertical center

adj ustnengzy I f so, the commandt 0 s a vertical position routine at
st ep B,FZ. s#f the command was gﬁ@&eri'?@aﬂ""@é’rﬂ er 15 adj ustment conmand,
control - i §Rt EhsPiied t o®PHe T8t evBLAMIMG avait the next conmand. After the
routines kamvodkednahoed he Steps rl8miaownas 822 'hE% &M &mwened control to the
mai n prog{@men h§§g.ep 810 i smexegwhtmd to await the next command. FI GURE 9
is a flowshasd gragram of an:'éxerwﬁf’gi"ho_r‘it;ap&a'* posi tion routine. This
_routing b %8s am st ep 90Bwemmiced) Powet ves the conmuand™f rom t he main

: program e 1ﬁ°fests t he tm‘e 3t he received 20 command to deternine if
it 1S an sscreneates cCOmMuandaor o degrenent command. If it is an increnment

. command, ge 12 %s execut Edtﬁm:?ai'm adds a value of one to an eight-bit

- horizont ales C €ér OSI ti ORgya bl . I f, onmand i s a decrenent

| comk'rzéor?ei, $teg1A® S execut edmhi ® suhira'éﬁtsma'ﬁ\fé"f'u%"af"bﬂﬁ'f rom the
‘variabl e B Melldleps 912 anFLQl{: th t r:amsf @seroen sen ime astar @ixep 916. The
. step 916 det ewarimasen f the valae y the®SFAH™BP2 HC is |ess than the
.quantity Z;?/z: IL [t is, vhemewys (he | eft side of the magnified i mage may
iinclude pegtions of the hpriz&ﬁt al™5M&ki ng interval. To prevent this, step
1918 i £ extutsmd Me ch assimnsas he xeairue ZF%?1 o the variable HC. The next
step execid effn 9%8Q determne®Af the value held in the variable HCis

| greater tdmnesS6medd 2. |f Soamt ha,;.mghﬁ,ﬁg'ﬁ‘f"f K& i nage may i ncl ude

| portions ;ﬁ \:,%e% ®zontal bl #mki Nt er gl | mimrpo¥ent this, the step 922
i's exggutid Whi ch assigns, t he™al P88 - 7R/ 2 to the variable HC. 30

' The next %& epm 9249 conul t i fodaican t haoibdsie Hel &1 n HC by 64 and stores the
result irggp @i e HCL. Thi $Mop&rwion convent sewivesci ght - bit HC val ue
‘into an esguiuel agss 14-bit val I& Sﬁm 924 al so generates a horizontal
‘starting St dpce| ue from ishe wmbme HCL; pnebwsihmo@S t he generated val ue
in a warigpl BHPOE MThe al gor M hn?"™8® t hi sl tbsewcmsieame fosvgi ven in t he
_equationsf4) set forth ahove. At step 926 *ThE*APfle HPOS is applied by the
fm'_.croprO(; sw agéo t heopamgsy 728 The final step, 928, of the routine
returns auntedel 4@ <5 the prighr affSMATOR ithi Bidem e hori zontal position
routine. SWheseterce docal positi cwmsr Omie Ne i s the sane as the horizont al

posi t ion 3lgo R Shown in FI %EE o8 cept that the variables VC, VCL and
VPGS r eplsmceudrhes war i abl es HGaaHCertnd HPEH! I:'ﬁ,?‘}éﬂ "OFH ™l tiplies VC by

16 inste (ﬂG B and equenmows (5) s used | nstead of equation (4) to
convert é > tloe é‘e"hel d in VCigo hZﬂmﬁ sﬁr ed in VPCS. 40

- FI GURE, 1G%i s 8% 8 char trali cgmamenf a zoom,rolit4“ne suitable for use in
‘this énbgli At PR the i nventMon. ™khe z68mfoutine starts at step 1000

-whi ch acezptest geeeCcoOnman r t hgoei Nt er f
TPt Roscommandels it 36 Parded B e 3P o

530 08 ;’:;:;;ig;-;":ﬂ3:-‘38.‘33:33333333:Hh’?3:338333:33?::8:3388:::?::::?-‘?::::::
§0
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1010 deternines if the command requests that the signal ZR be increnented
(to reduce the magnification factogp g@bg g3 gfcrenented (to increase the
magni fication factor). If ZRis to be incremented, step 1012 is executed,
ot herwi se step 1014 is executed. The next step in the routine, 1016
determ nes if _the value held 45 _in the variable ZR is | ess &grgmeBt. This
val ue coriEsiSfeomtmmpr gt AR AR o hiiant 0 ' '
est abl i shed maxi mum for this enbodi ment of the invention. If ZRis |ess
than 51, a st ey oireap 9pev2.g RraisrTioaCompe tO@xdrtrer mi nes i f the i ncrenment ed
val U€ héld i nM#™@Pi able ZR is greater than 256. This val ue corresponds
to the m m#rum magni ficatign factor, one-to-one. Step 1022 |limts the val ue
held in Z® o 256. After t:MBof#Iye held in ZR has been updated, the
hor i zont ahsgosi tion routinfe isgfnvaed at step 1024 50 and the verti cal
positiop moutine is invoked at ost ep,ald)®6 to recal cul ate the current val ues
of HC and, 8 using the new val & of%%4R2 These recal cul ated values for HC
and VC ensmw e that image bf anki'ng’ TnterVars af € Nt gi'spraijEt " 48 part of
the magni {%d i mage. Step 71028™¥¥MNpes tWumca bt bwwe rmavies of ZR, HPOS and
VPOS i nt omge registers 714,418 a.n.d..ZJ.B..and..g%ggglOS.Q..E.QLH[.D.%..@.ONr0| to

r

the maijs progmem 55 O  osamen393 Ge3 Bi [ el PRGTTTER Y 663 BL

[err] 60 SOEM (P 893 663 Blmppm[err] 55 12
Loo

1721 EMS FCED SA FEF_OUTHOD2
1722 tEs 0O o8 STD  OATA_BUPFERe2  ;COPY DEFAULT FURLL FIELD EFFECTS
O 173 EEd 96 C8 LOAA  SOLAR
N 1726 oEr 16 ™™

2 172 g0 % 0 ANDA  DATA_RUFFERS1
1726 €@F2 T W STAA  DATA_SUPPERe1 $SET C MASK AND INVERT
1727 806 D4 BF ANDS  OATA_BUPIER+3
1728 EOR6  O7 B STAB  OATA_SUFFER+3 $SET Y MASK AND INVERT
1729 e 83 40 BITA MO

- 1730 EBFA 26 O3 g 7903VI0 ;1P VIORO IS INVERTED

25 1731 rc T €IN  WSFN,DATA_SUFFERe2
1752 EBFF SO ED 6D 2P08VIDL SR aeTerEm
1753 EC02 86 0A LOA  ACPIPOVES sOEFUALT TO LODP FOR OVE
1736 ECO6 A oNcs
1738 6c0S 27 11 80 MLYING ;1F STROBE 13 ON
1736 ECO7 36 PESMA
1737 Eco8 37 s

30 1738 ECO9 CEER 34 WX sFRz_leTin
1739 ECOC 50 B9 41 Jsn SET_INP_TIN  ;THEN STOP THE \RITES
1760 ECOF 33 PAS
7% gc10 %2 MRA
1742 EC11 Ol re ors  s0reN
1743 £13 %03 o LYING ;1F OVE IS FROZEN

a5 1766 €13 86 09 DA SCPIPOW ;THEN OON'T GRAS ANY NORE FRANES
1748 1T S cus
1746 €CI18 D7 C2 TPLYINGISTAS NEXT_PISLD $SET SPEED #0R STROME
1747 ECIA 97T CS STAA  CPIPSTAT '

\_/ 1748 1ctlc 39 (41
N :;:: S333323230308333838200200083000088030333003380088030300303853833388383383
3

40 1734 : ZOOMDRS SET READ ADOR FOR 2008
1752 R R T I T D T T I I T T LT TS
1753 _gcie ZOOMADRS
1756 W CEEC TS DX #200M_TABLS
1735 ©c0 @48 PIPxEYS ;EXECUTE 2000 OR PAN CONMANDS
1736 5C2T 9% ch LDAA  NORPOS

45 TS ECH4 06 CC WA 200W
1738 w2 5 Le28
1759 ec2r 10 SSA ;CLACULATE LEFT TDGE POSITION
1760 tc28 36 PSR
1761 29 96 C3 LDAA  VERPOS
1762 @2 10 S8A JCALCULATE TOP POSITION
1763 ecx 33 T T]

60
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EP 0 393 663 Bl [err] 13 EP O 393 663 Bl [err] 55 14 EP 0 393 663 Bl
[err] 1 5 EP 0393663 Bl [err]gpfsgseddBf 393 663 Bl [err] portion of an
active video part of a source inmage, and including neans for selecting the
portion of the 17 EP 0 393 663 Bl

e
RIR-LST _ 23: ® g
' Won var 6 1909 11111
L CAV SOPFTUARE FOR 1909 V2.0 m:mmmmm 17008
5 TABLES FOR CPUP
1786 1D % Lsas
176 mx % Lsan
1766 2F % Lse JCHANGE WORTZONTAL POSITION TO SLOCK COUMT
1767 %350 W W7 JIR VRAN_ADDR_CALC
10 1768 ECS3 D ce \OAS  Z00W
1769 €33 O7CO STAB  DATA_SUFFER®  :PUT Z0OM VALUE IN BUPFER
1770 EC3T TCO00CH WME  CPIPOTAY ;EXNECUTE THIS COMMAND NEXT TtNg TOO
17 KA 3 ars :
17re H
1773 38 FCEB 48 ZOONTINILOD  PILL_OUTTIN
1776 ECSE 00 8C ST DATA_WPFPER
15 171 €CA0  FC EB 4A WO FILL_QUTTINGG
1776 ecA3 DO 88 ST DATA_BUPFERe
1777 S PCEB AC 00 PILL_OUTTIINNG
1778 K48 97 CO STAA  DATA_RUPFERS
1779 KSR 96 Ch TYVR~
S 1780 A 8 O7 Y ;GET LSB'S OF HORIZONTAL POSITION
- N 1781 tcit & ASLA
20 i1 war 48 ASLA ;CONVERT FRON 200u8 TO SOuS STEPS
1783 S0 18 Py ;ADD 1N DEFMILT VALUR
1784 €1 e CC (OAB  200M
1788 eSS 58 T _
178 S6 B ABA ;ADD 1N SKEV FOR 200M VALUR
1787 eSS 9T Cl STAA  DATA_BUPFEReS
25 1788 ECST 39 L34
1709 H
1790 wcS? ZOONING_IN:
1791 138 &P LoAA 8-t
1792 &cSA 2002 SRA  Z0OWING_DO
1793 :
17 ECSA ZOCHING_OUT3
30 1798 gcsc 8 OF wa "
179% &3¢ Z00NTNE_DNDs
1797 38 W 66 BA s 200MET
1798 ecs1 % 53 LOAA  #Z00MOR0
1799 c63 10 C6 O7 | shoOm
1800 wceé 20 3% |A  PlPuEYS DB
1801
% 002 s Moo PIPKEYSITST  PARSLS 117 VB WAVE GOTTEN FLVE OF THE SN OO
1903 goe8 28 03 wm e
. 1206 660 %85 LOAR  LASTCON
7 1903 SCf 02 9% JR  onmN 1THEN XECUTE AN ARROM CONMID 1F MIEDED
g 1908 K72 W %19 TS
1807 |
40 1908 €T ZOON_TARLES
100 KIS AN £20N1N
1810 K76 K38 ZooMING_IN
1311 €16 A [ CZoonT
1812 K77 K® ™ 2000100_OUT
s  er CPIPNOVTARS
s 106 KD A o8 crinp
1815 €A BN o o
1816 €CRC A7 o8 criroN
1817 1™ M. ] 700
1518 K77 A8 o8 cotrmr
1819  wcee  §c97 o Mmigut
1220 €82 A o8 conme
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[err] 55 Clains 1. A video signal processing apparatus having neans for
produci ng a magnified i mage represeptogsd8eg3Byrti on of an active video part
of a source image, and including nmeans for selecting the portion of the 17
source imge to be magnified conprising: first viewer control neans (51-56)
for establishing a center point of the selected portion in at least a first
coor di nat e_.d“ &ChdsQNy, Second viewer control means (58, 59) fAPPEIYRENi ng a
magni fi cation factor for-scaling the selected 5 porti on?#®® Fduce
said jymagni fi e®V B E0R 1900 RrORNTRIMT JHOMOR [Sovsaep puaaTaonIcs8ONSi ve t 0 adj ust ed

nagni f i %at i on"?"?;x'c%?g for generating linit values; and neans -

(218, 223, 2sdil - 888)emsesponsi ve tovsainerti mt val ues for adjusting the
position s¥®d ®enter point i°h reksponse to an adjustment of said

magni fi cakgPnecheCis@ t O pr @wentuadi spf ay of portions of said source inmage
out si de,oof:lzssaica a9 ve video past. "@o®. The video signal processing
appar at us t pehaOl in d af s hagacterized by, nenory neans for storing
the i nage:%om& t he nﬁfﬁd%ion is selected, nenory address
nmeans res nge g(;:?t arting ad® esW¥® for providing nenory addresses for
readi ng t pf)rtion of the;stor'%'d i'm"fo be magnified fromsaid nenory
nmeans, &nshewsns #$aF gener asrrngoAkors-zontal starting addresses conpris- 15
ing; firs{gqe¥fs P&ponsive to ™ us¥™ontrol, for generating a first value
represent ing3§) aere@ni fi cat i ewienf:asshOr# Second neans responsive to a user
control , fheos e i Ng a YosorbAv i r epresenting a center coordi nate of
t he\.sel ec{FH tPH™ 20 e, TESME responsive to said first and second
val ues, ?f oiy gRWEr @lob Ng @ tm’ﬂ;'._v.al u@ correspondi 3§ th et Loadiok akrodkCcent er
coor di nat ese nesansd?rERsponsi ve t o™ ai wxtimma d val ue, for generating a fourth
val ue cor i ®5pBi g to sai g harfront.al..starting address: neans responsive
to said figst value for gemerating a’ '(’)'r"l"z'B'rl'f'é%“l'Vfﬁ'f"\?%ﬂ'tfé"'i"éﬁr'é'senti ng
maxi mum,2 3ss hori zontal addr e®#ohat i7e san i) MoRAR @i t he gener at ed
magni fi Caygpn factor; and Heansggeponsi Ve B EHE BB it val ue
and said hsurth val ue, for;decreasing said fourth value when said fourth
val ue excd88s sai d hori zontad:bseaadstisseeahupiing:iiithe:apparat:ossetatorth in
Caim2, Ggracterized in ﬁ'ﬁﬁf“‘é‘am"?ewﬁz M- m]Mes means responsive

S0 188t ;N READ » 1.3%(356-NORPOR)/1S  11-31

1852 IVERTICAL POBITION OF 6 --> READ STARY =254
1883 : 160 +o» =54 APPRON.
1854 ; V READ = 1.25°¢209-VERPOS) 61-254
1883  fea2 CPIM.OCE
1956 SCAS 7 00 Ch ING  CPIPSTAT 7SET TO EXECUTE PLP POSITION NEXT TINE TOO
a5 1637 A6 3609 WA »
158 ECAS 97 C2 STAA  NDXT_FIELD JSET TQ CHECK POSITION AGAIN IN 9 FIELDS
18590 A CEECT® WOX  ACPIPNOVTAS
. 10 1C0 W 1= PIMKEYS ;EXECUTE NOVE COMAND [F WE SHOULD
L 191 A W OGS ISR PLXDATA_GEY JQET POINTER YO CURRENT PIX SIZE INFO
; 192 12 reo W e  PIP_OUTTIN
1843 ¢33 0O OC SO DATA_WFFR
9 1864 7 FCEB A WO  PIP_OUTTINNE
193 KA OW STO  OATA_BUFFERed
194 03¢ rC B &L Wwo  PIP_GUTTING
1847 8¢ OB CO STV DATA_BUFFER
1568 2 CALCULATE READ POSITION STARY (N 50n8 COUNTS
1549 3 228-HORPOS IS TO MAKE A WIGN NORPOS INTO THE RIGNY SIOR OF SCREEN
45 1870 ; 19¢32) IS AN OFFSST TO START WITH POR A 3x3 PIX
17 3 NORSIZ-NORSIZ 3x3 18 1% PIXELS (100n8) AND CENTERS TO 200M COMMANOS
1872 ECCT 98 Ch DAA  HORPOR
s K3 o NEGA :As -HORPOS
1578 et 4 @S W 8
0w oo » nn 100 ~39NORPOS
50 1876 L7 308 6C ADOD  (3Z2M)(19932)-140 ;D= 3(228-HORPOS)-19¢32)-HOR SIZ OF 3x3
1877 oA % PEMA :SAVE NIGH OROER OYTE
s5 Claims

1. A vi.deo signal ;?roce.ssing apparatus having means for producing a magnified image representing a.
portion of an active video part of a source image, and including means for selecting the portion of the
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30 to the user control for increnmenting or decrenenting ﬁmmm

and r'esponsive to a further signal for decrenenting said cou uum ,”",
wherein said means for decreasing st,(a:{sgggéQ, val ue includes & conparifngs «
means, responsive to said fourth value and said horizontal Iimt value for
generating said further signal when said fourth val ue exceeds said
horizontal |limt value. 35 4. The apparatus set forth in Caim2, .
characterized in that the neans for decreasing the fourth VAV LEYREY udes
means for adfUSti'ng the second and third values. 5. The appaf&ftis’™set forth
in daim2, chag:‘%m:g'e‘d”i%° EOrTRIAT (FPEOR TS LI %Y casi ng the foyrth val ue

i ncl udes: “40 neans for generating the difference between the first
val ue and asr euist aeshi ned const 2mt ; wW#uns for generating a product equal to
said differde™ul®iplied by a8ecohd predeternined constant; means for
conbi ni Nng sasd psmodset W t h weai dessourt h val ue to forma conbi ned val ue;

means for nsqgrﬁt‘ti‘h@‘ sai d gonbi'ffed V8™ie fromsaid fourth val ue to produce -
a further did# eieBnoeep 45 nowncomeans for providing as said horizontal
starting adgsga o2& p val nEH8ai Tfurther difference has a first
predeterm n pemardbey and provimi ngmeems@ef urther difference if said

further diff®8Yence hz'a's a poI;zLairIJ't opQQsi te said first predeterm ned

pol arity. ’%@aﬁnt%wpr Uche 1. ﬁ‘demnal verarbei tungsgenrt mt einer

Ei nrichtung wur Erzetﬁung eimnes vergrdBerten Bildes als Ausschnitt aus

ei nem akt i vé BETdALEI ch ei i, AllsofResbi | des und nit einer Einrichtung

zur Agsiwahl igesechu was gr 6Ber ndensussedani tt es des Ausgangsbildes mt 55

ei nem er skenSE| el | organ (%’P—'S@; z Fest | egungei es des.

gewahl t en Ad%c%tﬂ‘zg in mndes ﬁnsii_nﬁs er st‘eﬁ“ﬁoorﬁ?%ﬁﬁ?ﬁﬁﬁng,_ und

ei nem zvei t e Ermst®| | organ (58,89) fUr einen Vergr6flerungstaktor zuf

MaBst absbest! ng des gewghP Y& HIFESERHT VT HY PO E7 e BIFZBUGHNG ddr

ver groeertensBi | der, 18 *3s C  orlmoedVid wkre sn xsl spdarr@teRlur ch si ne

Grenzwert §tH¥tung, die-in Aphangiglkel t VEROTEHOEMIGRENS P S

Ver gr oBer unggf akt oren Grenz-; werte erzeugt und sine

M ttel punkt 9&snst el | schal t ung:(:B48: 2231 BhLFLEGYiidii giitit: Myl ngi:gkei t von

den Grenzwerifgn die 5 Pg'g f'br%“ﬁ'fgs"hff:fe_ pﬁ‘ﬁkﬁgwch i n Abhi ngi gkei t

von ei ner s/assyr dBer ungsf akt or etmst wi*(sungprowpscitv®t el 1't, daB aul erhal b des

aktiven Bil direichs Iiegend¥™Tet rETIRY ALGMIWT b pi cht dargestel I't
1854

ver den. ; VDD = 1.250¢200-VERSOS) 61-254
1853  €0A2 cPImog:
' 1854 ECA3 TC 00 CA e CPIPSTATY ;987 10 EXECUTE PIP POSITION NEXT TIME TCO
35 1857 ECA6 34 09 WA » _
1858 ECAS 97 G2 STAA WEXT_FIRLS JSET 10 CHECK POSITION AGAIN IX 9 FIELDS
1839 ECAA CREC T WX CPIMOVTAS i
1860 RCAD 809 R PIPKEYS JOECITE NOVE COMAND IF WE SHOULD
1% A7 W a ISR PLXDATA Q8T JGET POINTER TO CURRENY PIX 312E INFO
1862 K32 remm s W  PIP_GATTIN
1263 €3S 00 B¢ STD  OATA_SUPFER
40 1864 €37 CEBAA We  PIP_UTTINGG
1845 34 0088 SO OATA_SUFFERe
1866 €036 FCEB 4 W PIP_GUITING
147 3’ 08 C3 STB  DATA_SUFFER
1348 ; CALCILATE READ POSLTION START [N SOnS COUMTS
1549 1 228-HORPCS 13 7O MAKE A ¥IGM HORPOS I1NTO THE RIGNT $I0L OF SCREDN
45 1870 3 19¢32) 18 AN OFPEET TG START VITH POR A 3x3 PIX
137 3 NORSIZ-HORSIZ 3x3 1S 1N PIXELS (100n@) AND CENTERS TO ZOOM COMANDS
1572 ST 96 Ch LOAA  HORPOR
1873 13 @ NGA : sAs -NORPOB
1576 K0 OO LOAB 3 on
1873 ecob B TS ;0 -3"NORPOS
s 1876 ST 304 0D  HITZEIHIVI2)-160 ;e 3(Z28-HORPOR)-19(T2)-HOR $1Z OF 3a3
1877 oA 38 PSIA ;SAVE NIGH CROER SYTE
s5 Claims

1. A video signal processing apparatus having means for producing a magnified image representing a
portion of an active video part of a source image, and including means for selecting the portion of the
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2. Vi deosi gnal ver ar bei tungsgerit nach Anspruch 1, gekennzel c mrl I
ei nen Speicher fUr das Bild, aus gfeghésées\ el groferte Ausschni H ?HII””"'
wird, eine Spei cher adr essenschal tung, die unter 10 St euer ung cdukc

Start- Adressen Spei cheradressen zum Ausl sen des zu vergroBernden Teils des
gespei cher t sarc8inage® bawmguiisdcpgisiogier | i efert, und durch sine

Hor i zont al - St éinst vietwdr eontsat metrisd$ichichideesibblishing el neptenpint@f the seleeted ipertionth Btrléastd ung,

di e unter Bbwigeordinatadiredtioning ei nen ei nen Ver gr boer ungsf akt or darstel |l en- den
ersten Vert epocaRfyiewen sontrol means (58,59 for adiusting i riignifigationt fantay fordicaling ke eselected
BenUrz&r st cRAEIOn Mpresuep-saiddnagelfiogimagen IChRsclized iy des ausgewahl - ten

Ausschnittes 6‘3? t’%‘P‘P’EHﬂ@r?dIEM rpagnifisation faciors ey gpneratiap fieit valueprend ht ung, die in
Abhf ngi gkei t e AR EE) Jonapnsive o pajc limih valups for adiysting; they easitian pk esj¢l center

M t t enkoor cﬁ°ﬁ' f" r° %‘d% E W o 910 raagnifigation factor 9, gievenkdisplay ofpertions 1of eairy

die in, Abhfsﬁ§'°%|?§P?° S BPC8APHer t ei nen der Horizontal - Start- Adresse

20 "ent spreshenden vacggs&s;%&s%&uss%%%% e ef aiiRizod Y. Retbort eeawg;cher

Abhangi gkel éto:}{?%ﬁle gﬁ« ﬁh{%J: h f&i 8% e ress m ns responisi

di e maxi mal g e didedibodo etobe
Ver gr oBer ungsghiéd fom SRM n?c;ry Weard Sdha hidans fm“d% in fbrizortd? Eﬂ?ﬁﬁ%&ass

Abhi ngsgkeiihg;von dem Hori zont al grenzwert und demvierte

| et zt eren her aleEabéant rosphBive Ra GEBNCIR fBOsUhEhiRG QHHQSIbe Meﬁﬁn@'ag&agmacau@r at
nach Anspr uador?, dadurch gel cennzel chnet, daB die zweite Einrichtung sine
Ei nri.cht ung esechad ieanslrepansiveto SEBLIEGHRHSIHICIHArENG 2oERD valad VeyBdohting &F @hidBer t
odex_ver k| etoprdingte oirtib sefectddpaivpj gkei t von ei nem weiteren Signal den ZAhl wert
verkl éPnert, omaahsdesBorgive tockaid fivsk mdtwconu\&ames,\/fe'rdehcéﬂn@n}ia'diwue oorredﬁbrnirige&imng
si ne Ver gl eddiuptadesnter ecagrdinalent hal t, die in Abhangi gkeit von demvierten Wert
und dem Hor i z Baang|respensiveiorseid third valus foe penerglingrecfburt aeive eorrespongling twweaithhodzntal

vi erte Wer tSkiing a%?ﬁszont al grenzwert Uber st ela&g 4. Cerat nach Anspruch 2,
dadur ch geken isive ipgaid first vajusniox,gepprating avkerizontgldimit| valpe, tepieenstingi maximsm ung
% si nb‘ E‘T°H'§'ta€F’P§t§‘ﬁt f“@h?%‘l‘? ofl fgr the SANesaid magnificslicn feptoRiand en \Wert ent hai I t .

v P(b BRI fourthy valve fop dereassing eaid fomrthyer t
\5/er ﬁ;?;epﬁ%é'egﬂ?%ﬁﬁggq U%&a'”@r?f“f? saqgwrﬁg"‘% i el | ung zur Bil dung der

Di ffereng zjs Azfus%&f% % Laith 2/ blebactl z%d%n'tna %Of e thes Reans responsive

Konst apt o e %m.e I oF dereHdMtig a Gl 3%‘@@393 n:g %' r°§”’ dem

Produkt ausye %5 ei%V% b VEF% es a :

sine Einri CJETmHi}ﬁg ?ﬂéﬁn&%@ﬁﬂn&] eeibngﬁ ud Tzstaﬁ ﬁgoﬁtal ﬁ'mv\élgg E) s&h

si nem Konbi et Sgharwhél idid fodHh value exceed$ sditthokibdital inidlvaild ZUr t 'er lifs des

Konbi nati onswertes von demvierten Wert zur Bil dung ei ner weiteren

Di f f ersena. uré apparatus set forth in Claim 2, characterized in that the means for decreasing the fourth value
includes means for adjusting the second and third values.

7/ 5. The apparatus set forth in Claim 2, characterized in that the means for decreasing the fourth value
' includes:
40 means for generating the difference between the first value and a predetermined constant;
means for generating a product equal to said difference muitiplied by a second predetermined
constant;
means for combining said product with said fourth value to form a combined value;
means for subiracting said combined value from said fourth value to produce a further difference;
45 and
means for providing as said horizontal starting address a zero value if said further difference has a
first predetermined polarity and providing said further difference if said further difference has a polarity
opposite said first predetermined polarity.

50 Patentanspriiche

1. Videosignalverarbeitungsger&t mit einer Einrichtung zur Erzeugung eines vergroBerten Bildes als
Ausschnitt aus einem aktiven Bildbereich eines Ausgangsbildes und mit einer Einrichtung zur Auswahl
des zu vergréBernden Ausschnittes des Ausgangsbildes mit

55 einem ersten Einstellorgan (51-56) zur Festlegung eines Mittslpunktes des gewihlten Ausschnittes
in mindestens einer ersten Koordinatenrichtung, und
einem zweiten Einstellorgan (58,59) flir einen VergrBerungsfaktor zur MaBstabsbestimmung des
gewéhiten Ausschnittes flir die Erzeugung der vergrSBerten Bilder,
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sine Einrichtung zur Lieferung sines Null-Wrtes al

Hori zontal - Start-Adresse, wenn dlgpm%gagplfferenz si ne mﬁmum‘“lulw

vorbestinmbt Polaritat hat, und zur Lieferung der weiteren

di ese sine der ersten vor bestl miten Pol aritat ent gegengesetzte Pol ari t at

hat. 60 RevendiekerivzeicmeldurBh spositif de traitenment de signaux viddo

conport ant un einey@enzpestsehaltung.crie in Abbingigkeiterore deagringertfiiten Vengriderungstaiderenufienz one

d une parti @end deggtand i ve d' une i nage source, et conprenant un royen pour
choi si reinegMitieipyakiseinsiplischeiing (218423241 -248), slecip Abhngighsiiumcden Grenzwarem dia i or

rm§e’n de coﬁ'ﬁ?ﬁl‘?ﬂ§°%1M'“P'P‘55§%P“Pht"bﬁt?“5@%°"58£ %gwef%r?%nwa Feinsteiung se eiptelh| de

| a’ zone choide§ aBehplhdss Aidivenhildbargichs Ifﬂgé?ﬁeg ﬁ@@?ﬂgﬁ'?‘l'dﬁé"cf!'cﬂﬁ ﬁ?ﬂﬁﬁ@' *Mn

second o de Cq BNl OP erva& ekgnnzaISE?Ret arch elney pel refP)dl iﬁlll

d T T ot Efé e 5‘; fo L o %"'%Z‘:Baé’ﬁs”"s"“aéha"me.l e
i nages’ agra 8’§hen§r?‘ chePrl bl dﬁu%ﬁ‘%i S

I-ﬁmﬁ)“%
d' agrandi ss r pro UI re es Valeurs [1m tes; es m)yens

ng
223, 241-248) sfahaksih ERridiing!i dieSihteY BbiRitkbtelidriilefian BIR4H Verdi&eRingskatoP@Sdidiibi N
dudit point dg,eg}gtg,awe@azgugponse a un ajustenent dudit facteur

d' agr apgdi ssenedider Baditén Bivrichitrig, 418 ubrl BeRltASRUEIESY dinen sine MABAKBSdifkte deddiidgewinrage
sour ce ext ~réncAusschnitted darktellopth ivéitey W erzélgt, i ve. 2. Dispositif de traitenent
de signaux Vi deer Erkichtung,adié av abidingigkoit @0m Jerstehauing Ciwelten SWerp aiherll BingrOgjrgyastaliesn
mdnoi r e poumitenkoegfingtt batspréchendarydritién Wert érzeugle | aquel l e | a zone agrandi e est
chqQi_si e, un noamen Ethrichthng.sdie indabhiimgigheit eonsderrs dritlers Werheingd rdels Hoizordal-SdAdresseaf i n
de fournir eetspreptiendenverteg Wertgrzaigt.e pour lire & partir dudit noyen de
nenoi re | a zonwineg Engehiungi die ineAthlngighejovas fegyersten ﬂéunemr'r'O by‘é‘ﬁfewa'ﬁ eFpYsiiui r e
| es adr essedelgter diogapimalediorizasiaiogipess dersiafir A Bt dem @rreygiea NerrCERYGAsakacheaitE) e &
une commanddeden kanpyund i sat eur . pour produi re une prem bre val eur

repr esent ant yginer Hoyichtyng,die, 8 @ﬁ%‘ﬁ eiaigrenzwasl, Wy dem,derisn et dafe
conmande de '§EN 'Pefagﬁﬁtzéd‘i""'b L?P“ B?’Bﬂlﬁq'qr@z‘ﬂﬁ?e"bg'@@'ghde val our 15

represent rdo ntral i de ghedsd elge

Sensi bl ¢ u»fﬁ”’fp"ggb ,.%ﬁam.,ae %fﬁﬁﬁ aiw =iy i, ols b g

val our corr cidor S " vidhon W JorRBhorhddl © &
| adite}roi g e o i A8 AP ER b oot W AR
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d' agr andi &.s a3uest hach AasPrlich 2, dadiirch gekennzelchnet, da8 die den vierten Wert verklsinernde Einrichtung

35 eine Einstelieinrichtung flir den zweiten und dritten Wert enthéit.
_ 5. Ger#t nach Anspruch 2, dadurch gekennzelchnet, daB die den vierten Wért verkleinernde Einrichtung
\_/‘ enthiit:
' eine Einrichiung zur Bildung der Differenz zwischen dem ersten Wert und einer vorbestimmten
40 Konstante,

eine Einrichtung zur Erzeugung eines Produktes, das gleich dem Produkt aus der Differenz und
einer zweiten vorbestimmten Konstante ist,
eine Einrichtung zur Kombinierung des Produkies mit dem vierten Wert zu einem Kombmatmns-
wert,
45 eine Einrichtung 2ur Subtrahierung des Kombinationswertes von dem vierten Wert zur Blldung
einer weiteren Differenz und
eine Einrichtung zur Lieferung eines Null-Wertes als Horizontal-Start-Adresse, wenn dis wsitere
Differenz eine erste vorbestimmte Polaritéit hat, und zur Lieferung der weiteren Differenz, wenn diese
eine der ersten vorbestimmten Polaritiit entgegengesetzte Polaritét hat.
50 '
Revendications

1. Dispositif de traitement de signaux vidéo comportant un moyen pour produire une image agrandie
représentant une zone d'une partie vidéo active d'une image source, et comprenant un moyen pour
55 choisir la zone de I'image source & agrandir, comprenant :
un premier moyen de commande de I"observateur (51-56) pour établir un point ceniral de la zone
choisie au moins dans une premigre direction de coordonnée ;
un second moyen de commande de I'observateur (58-59) pour régler le facteur d'agrandissement
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di ff erence suppmeyesrsersiblech laditst troisidmeygleur powLprodbiceLunei quattienaledi dofrespotidatde de
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25 - 3. Dispositif selon la revendication 2 caractérisé en ce que ledit second moyen comprend un moyen
sensible & la commande de I'utilisateur pour incrémenter ou décrémenter une valeur de comptage et
sensible & un autre signal pour décrémenter ladite valeur de comptage et dans lequel le moyen pour
diminuer ladite quatriéme valeur comprend un moyen de comparaison sensible 2 ladite quatriéme
valeur et 2 ladite valeur limite horizontale pour produire ledit signal supplémentaire lorsque ladite

30 quatriéme valeur dépasse ladite valeur limite horizontale.

4. Dispositif selon la revendication 2, caractérisé en ce que le moyen pour diminuer la quatridme valeur
comprend un moyen pour ajuster les seconde et troisiéme valeurs.

85 5. Dispositif selon la revendication 2, caractérisé en ce que le moyen pour diminuer la quatridme valeur

comprend :
. un moyen pour générer la différence entre la premiere valeur et une constante prédéterminée :
Y un moyen pour générer un produit égal & ladite différence multipliée par une seconde constante
prédéterminée ;
40 un moyen pour combiner ledit produit avec ladite quatridme valeur pour former une valeur
combinée ;

un moyen pour soustraire ladite valeur combinée de ladite quatridme valeur pour produire une
différence supplémentaire ; et

un moyen pour fournir comme dite adresse de départ horizontale une valeur de zéro si ladite

45 différence supplémentaire a une premiére polarité prédéterminée et fournir ladite différence supplémen-
taire si ladite différence supplémentaire a une polarité opposée A ladite premiére polarité prédétermi-
née.
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