2102603 1 S CCNTRCLLED RAM SI GNAL PROCESSOR The

present invention relates toe a high-speed digital signal prqcessor and nDre.
part1cu|ar|y to'the type 5 of processor utili-zing a |ook-up table to:

generate | tTe out put si gnal froman input signal such as.a video si 9@102603
In. the prior art, it .is known .to use a read-only’ menory (ROM for

proceSS|ng dlplta| signal s at high speed. (A ROM has data prestored inits

| ocations by, for exanple, 10 I C nask |ayoul, or electrically blomnng

i nternal fuses.) As |IIustratedCQNEBQKL$EEEAMdSQGMhL BROGBSSORsuch as' a

video signal; are applicd iePorabbt ifvaRefobltelseus toran Hﬁ{;hlg’peé&‘d

fromtherge to an_8-bit_address 1nput 12 of ‘a ROM 1 tal video
signal s ney conedigikalbyaipgnal ES°F?%§?%nmN¢DWEBﬂVE@FE&C“ Ysﬁ% e type
operated at 350|@£kpf6é€ss6'beutﬁpﬂi1m§ ihmﬁbﬂuﬁrtﬁblé\ﬂﬁbdgémmaw thel og

vi deo signal app o_li t_vid

t hen 8-bit quant+9§§u%2§%éﬁ$gyéféé %€)1%€8# 31%$§§k gFaAST% Q%ﬁﬂ%%
drives the ADC (not shown)Insthéspripplaet, 20t t bs aknown tthpuselﬁ ma@z@nu
For each "possi bl al u t f{gé 1 esph
corr-espond- ing ﬁ%ﬁ?ﬁgnDSy %cg??gﬁkeﬁ % H?glns ata fs gt ﬁb%% ?é%?&
from an 8-bit . ROMRIBPY %ﬁ%p@§t§8939€t¢¥%ﬂ1%%e%%stﬁpﬁﬂt8°%$tbﬁut

20. . Typical hy, ¢ n:aaara z\airdme;' 253 §1§¢t§1&aﬂﬁyfmo&ﬂz@vmt@f»nappft@aslpns

3:;e?y on the. okt . SHEFEHaTaS, Ph CEERTHE L PRa1SLERE flohafe ) PR AR
stored in each Rixﬂéocsignalbsaaeva@pbxé@ iesppasableli te ak Srkitaifpube
address*of tHat Eﬁiﬁ&f 1gheaﬂ§tPP&m“ﬁﬁéré?ﬁéeéﬁné-ﬁﬂﬁ %&&%egé iﬂﬁgtgyﬂtof

and ROM 14 functlons t enuat or unct |
possi bl e. For eﬁaB%Me14¢n 8h§e¢195t916V¥@%°I$h9¥?h§ mayieCome a S0Bresapple,

some ROM | 0cabi offom! &n A/D3BoNGELESY I CREESERGWRY eperaeéa adbeaagdibersrote.
t hose Iocatlons cul ag

t
Value al - cont 5 TRRaCHPRE PESHE RUPURELRS| FOBIS, RAVS 80, Foaral Thice. Sigpal
wll give a Ilneappghed b6 bteshathat the input video SLgnaL is sampled.and

then 8~bit quantized (256 grey levels) at the clock rate.
The clock which drives the ADC (not shown) is also applied
20 to a read input 16 of ROM 14. For'each possible signal
" value applied to the ROM address 12, there is a correspond—
1ng ROM memory location which contains data which may be
read from an 8-bit ROM data output 18 and from there to an
8-bit output terminal 20. Typically, line 20 will be
25 8-bits wide for television applications, but may have other
values. T o ’ o
. The processing performed on the input signal
.depends on the data stored in the ROM 14. For example,.
if the datum stored in each ROM location is a value
80 representative of one-half the address of that locatlon,
~ the output will represent one-~half of the input, and
ROM 14 functlons as a 2:1 attenuator. Other amplitude
functions are -possible. For example, in order to provide
‘limiting, the data stored in some ROM locations are
36 values representing one-half £he address of those locations.
However, ROM locations for addresses above a particular
value all contain data representing one-half of this
particular value. This will give a linear gain of one-half
_up to the limiting value and no increase after that value.



Gp to the limting value and no increase after that val ue. -2- 11ln a
simlar manner, pedestal functions may be .generated by storing in each ROM
| ocatian data-.representing the address of those |ocations sumed with a
fixed of fset value. Ganma correction can be acconplished by setting.theé
values 5 stored in each ROM | oedtion in, accordance with a pre- determned
expdnengn a sjiaiFay uinew), pedestald sauatﬂeneohafumtgeﬁerib@d dewgr i bed

Pl od Hrariid ) o ol 2o4e0on 88Fa" BRL-LREREEARSERE, BHBERED o
wer e usdd thassh kocations cﬁ\lmmgdthetgaanflpﬁdeﬂfﬁSeﬂnﬁagamm of one of -
three GiniMa 'Y feﬁﬁ‘.d*iéﬁ'é’ HdN@bSo ﬂﬁ%ﬁﬁé&fﬁg téﬁ{{iﬂbcﬂﬁe g3 ?’u@g control s

woul d have to precede the ADC to St arize t ree~signal levels
ent &ri rfFaued Aoveach RON loratipn chncageordance: withr ai EE?r‘on t he

coul d- Edtd¥min&d blpssrraiseidegamnasienct oAt 5Q8R EQUhdsQQErBerbélkl ed to
neet vgtré condltlons It woul d be possible, of eourse,. to change the

Med in U..S. Patent No. 4,316,219, issued February 16, 1982,
for Ter ence Sm t T ddseribéd phidpvarandyssent had" ShdCaReNETANG Cl RCUI T

ADAPTA'%EE; ¥1 ?E e ng| ng ROV when .
a diffe {ql?lsa?a@:ﬂsh@%g-n edgy cgz.o%\,?ig lﬁé S?W%I m-of. vari ations
encdlnmenarsiur iBer. \@ample sl-f hbhaerbd%ti¢abl euc ROMs weriegnal 25

. processgfed haéa&?rbtféaé&?tréfliﬁénéﬁérgaiH”C#&EsQHl' AfaUugammACE2" di ng 1.0,
the present nventlon g tal ”| ook e_sl pr.ocessi ng systenu,é

provi d&Ph xegpnatrapiye Eéggﬂlﬁ 8ﬁ£ﬁﬂ§§ EROMLU@ ng at | east
one RAM:taaiwmg, chtaldgermmolé.owomavhdvegtdapaecedeethét abcveoof | ook-up

o A Bl 16 LS R PLod, ol B Bof 000>

accorddhe’ \ahseme:m@csmb -standardizationenther BaMsonondd apgn&Bs

det er myadd e éﬁugérmw%&gfefhfuﬁeegeﬁsteoaianﬁagr bbUYEEiQR gpPropriate

new contents of sald loc- ations are tal ned accoQr to a predeterm ned

al gor i t"}ﬁﬁ%rﬁwg conditions. It would be poss:Lble, of course,
to change the ROMs as descr:l.hed in U.S. Patent No. 4, 316,219,
issued February 16, 1982, for Terence Snu.th and Frank _

20 Marlowe and entitled "SYNCHRONIZING CIRCUIT ADAPTABLE FOR
VARIOUS TV STANDARDS." - While this allows changing ROMs when
a different use is intended, it does not solve the problem
of variations encountered during use. .

- It is therefore desirable to have a signal
processor that can change its transfer function durlng use.
According to the present invention, a dlgltal look-up table
signal processing system is provided havin§ at least one signal pro-
cessing channel including at least one RAM having data terminals for
providing data representative of look-up contents in a location of the

30 RAM selected by a signal to be processed applied as an address signal
input. The contents of the RAM are in acoordanoe with a composite

transfer function. From control s:.gnals determmat:.ve of components of
_ the oomposite transfer functlon appropriate new contents of said loc-
ations are obtained according to a predeterm:.ned algorlthm and the
35 RAM is loaded with these new oontents. It will be appreciated that a -
RAM is a memory whlch may have data read from and written into addressed
loeations. '

25 ‘e’

In the draw:.ngs

FIGURE 1 shows a typ:.cal prlor art s:.gnal processor using
a ROM as already described;



35.RAMis | oaded with these new contents. It will be appreciated that .a RAM -
is a menory whi-ch may have data read fromand witten into addressed '
| ocations. In the drawi.ngs: FIGURE 1 shows a typical prior art signal
processor+ising a ROM as al’ready descri bed; 1 .. _

-3- FIGURE 2 shows a RAM hardwired processor in accordance with a first-
enbodi ment of; the invention; FIGURE 3 showsya m croprocessor controlled 5
second enbodient; and FI GURE 4 shows a pluFal channel enbodinent. FlIGURE 2
shows a hardwired.enbodi neRIGURE  Beshowana| BAM{ bardwired precessdneinof a

tel evi Sion canergecoradhi®e ReM i 4a 0Fi FAE Bmdalasnbess £88! fsedrbioR; 10 RAM

22-to al]ow control of the_transf.er .function between data input 10 and data
out put 28during use. Dur FREURSr #ufhOPe 2t PEGroRFOgessor (rantEPLliedeo
si.gnal- "from as cas@cond Usebodimén®; canderter (not shown), f.or exanple, is
applied to data input 10 there to al ‘of. an 8-hbit.swipch 15-
24 (8 poles, one for_eachaggfgégr%)gﬁgy§e?n$%§ ag é?agﬁfic%mgaé+§eﬁgnpled
to address input 12 of RAWRQURRA Zasbowsoakhsrgwiredsembpdimentcof thed
clock input 16 of RN BNy S “hBai hge A PPSH LLOR: ok N 1| NPRUL
data 10 is applied to %ﬁ% g%dr%s%‘%ﬁhﬁéélsﬁ%?ﬂﬁ%hfgg? g?%%gggﬁ?éte 20 .
control input 30€3MemAm 22 | TheoRPMelidt 8L FIEGPREnAI hasobean suppiaced by pa
pﬁ-l e A 3; SWi0 chrR& '2? ﬁeuairguéteoﬂtﬁundﬁf\éﬁn? ax\éﬁsgiﬁgghétwnpaé{éﬁéeg A,
the read/wite cQnirol_inpu S, gl oun i 22 in a read node, -
For ea¢h val ue oﬁéﬁﬁpﬁ?pﬂ t;paﬁﬁéi§%£3s° ﬁpﬁgdsésggfﬁnﬁwﬁfﬁz, A {RE, ROFHal,
correspondi ng neopeyaticniian 8mbib dbgitahsvidea signatofdemca caméra tube
previ ousl Y. Stor egnd ! AP51 EbndUPELE Ofnof NEndFhf SEQE Clelufipld® JEMRN1 Q8¢S ON
corresponding to_the Vval ue of the video signal applre 0_the” adur €ss
termnal 10 appeddtaainpubididaard frem theref tooarpaiesAaof carn8chbkkswital.
The data termsnag41¢s poles, one for each data bit). A terminal O of

switch 24 is coupled to address input 12 of RAM 22. .A data
.clock signal is applied to a read clock input 16 of RAM 22.
When switch 24.is ip-the A position, the input data 10.is
applied té the addfess input'iz of RAM 22. A read/write

20 control input 30 of RAM 22 is céupled to a terminal O of a

switch 28. A pole A of switch 28 is coupled to ground.
_ When switch .28 is in position A, the read/write control
, input 30 is'ggounded placing RaM 22 in é_read mode.- For
s each value of input data apblied as an address to RAM 22,
25 there is a corresponding memory lacation ﬁhich.contains
data in accordance with a previously stored transfer
. hfuﬁction. The data stored in the memory location
x corresponding to the value of the video signal applied to
the address terminal 10 appears at a data terminal 18 of

30 RAM 22 at -each clock pulse. The data terminal 18 '
of RAM 22 is coupled to a terminal O of an 8-bit switch 26.
A pole A of switch 26 is coupled to the data output 20.
When switch 26 is in the A position, the data terminal 18
of RAM 22" is coupled to the data output 20.

35 ' Switches 24,26, and 28 all have control inputs C.
When a voltaée corresponding to logic"o' (ground for. TTL
logic) is applied to the control input, the switch assumes
‘the A positioﬁ. When a voltage_correspohding to a logic '1°
(+5 volts for TTL logic) is applied to the control input,



of RAM 22 'is coupled to a tern1na| 0.of an 8-bit switch 26.- A’ pol e A of
switch 26 is coupled to the data output 20. Wen switch 26 is in the A
position, -the data termnal 18 of RAM 22 is coupled to the data output. 20.
35~ - Swi tches 24, 26, and 28 all have control inputs-C. Wen a .
vdltage corresponding to Ioglc "0' (ground for. TTL logic) is applied to

t he cgntrol input, the switch assunES4Lhe A posi-tion. Wen a voltage

o ror T EhAOeuEedy Sdbimad hdsBLECLSL. ThiARBED LipRRERRC, 0.
. B. p05|u(nechdnibanghwltohesas1ueshauldabesappréeiated thatil dwlitches

D ot ot s8oknarabchea 2fedPeapicotuiLengh ol BbCpsubLebga 11 (e,
contraé t%@h@ﬂbm%nﬁf swi't:ches 24,26, "and 28.. \Wen the. flip-flop 44 I's

reset, a logic 'o. Af éﬁﬁbhédofoat hf:.ﬁmristaeuZiSZéougméaZEo tha this case,
al | the SmAtChef éﬁ sz %he A 05|t| Rﬁ&% S appay atus,  operates as
descr i bedCOBEERL E@rRiRglgsofhawih P%ﬁtg ?6' 2984 WHER ERSnged, it
oper at es flrip+Skop 44 ﬂseseEEh¢14 bbgEt GUBE is appliddngoathanplitude .
change ac t g.P r d u o] 5. ng that a:
'pedegtal %Qigéﬂgs 9? |éﬁ&o Q“Ee %aﬁ§;% Fﬁﬁé ?15 Ba?t?gﬁﬁgﬁg%hannel'
changse, assmmg bbedésPﬂabtboﬂe andecthehappavgtusnppgrateseas, the transfer

function @bs&EPMhed. abdbgse changes wi Il ordinarily become apparent whi le-. *
the camera is in usg.. The user.does not. 20 usuallﬁghave facilities for\d

anal yzi ng the desir89 1PREsRE, thEnEPPERNERJOL BN AnAFRgNPEeChaRAed,
Consequenityopéhataanpracmsemyl dst GobBeROMELANUE! FEGURENR , SpROVRAEAARG f Or

oy ot b kb kAR ShEhal ek Bt ng SSTLLL pEDS-URARD BRAMLASH. L 1L
gai n iﬂnctlons mﬁthAaﬁumﬁnGhbhatea pedestali ox. aAgedndifngctdonhef the
|nventloncamép§ £4B898¢% Qrﬁartlcular channel changes, it may be
'~ desirable to altexr the programmlng, i.e., the transfer
function of RAM 22. These changes will ordlnarlly become
 apparent while the camera is. in use.._Thefuser_doés_not~
20 'usually-have facilities for analyzing the_desiredptransfer
~ function and reprogramminé the RAM. Consequently, the
camera as sold to the user must prov1de some means for
adjuistment of the transfer. functlon. Ideally, the means
provided will have user controls which perform in the same
25 manner as the analog pedestal or gain functions with wh;ch
* the user is famlllar._ - | o h

d
U
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Accordlng to the. 1nvent10n."the changes'are'
. initiated by entering new gain and pedestal'valﬁes'on gain
and pedestal dlgltal shaft encoders 32 and 34,respect1ve1y.
30 The new gain or pedestal values are present at 8-bit _
”outputs 36 and 38,respect1vely, and are applied- to 8-bit
inputs of an 8-bit multiplier 40 and. an 8-bit adder 42,
respectlvely. Encoders 32 and 34 also produce, at outputs
46 and 48, SLgnals indicating that the encoders have new
35 values avallable at the 8-bit outouts 36 and 38,

' respectlvelz. The new-value outputs 46 and 48 are coupled
to first and second inputs, respectively, of_an_QR-gate 60.
.¢he output of the OR-gate 60 is a strobe signal'which is
'applied to one input of an AND gate 50. .The-other_input of



i ni-ti ated by entering new gain and pedestal val ues on ga| n and ‘pedest-al
digital shaft encoders 32 and 34, respectively. 30 The new gain r pedestal .-
val-ues are. present at 8- bit outputs 3.6 and 38, respectively, and are ..
applied to~8-bit inputs of an 8-bit rmultiplier 40 and an 8-bit adder '4'2,
respectlvel y. Encoders 32 and-34 al so produce, at outputs 46 and 48, -
signal s indiqating that ‘the encoders have <4mw 35 val ues avail able at ‘the

8-bit outputs 36 d respectiv vaI ue .out puts 46 and 48 are
coupled to first? e&ﬁﬁ? ver?ﬁutas%e%e?ﬁ@gt I% na%—foé“ 60. The

o]tht put AﬁlfD t hte Olimmro@aaatmnstqmmsg r(a:lotz\/rshdwn)s peqesieindd imo tdhwee czautpu:t::‘i.1
of an ate ;R:tr.h &q.{ét

gate 50 Ngel ves & ver qu]grl fbl anki n ? gr‘l']ﬁdef rlgglgfr?cﬁromazngt |sor?n§|'t;;r'c |tsd
(not ~shown) B e SERUL S Srng Vﬁﬁtﬂcﬁa olgnkd gy intarvads t0 13yl
command si gnal , pdisabie diStrbaiites A ivhe [diSpIved Pidtwiekidie vy erval

to avoid pOSSIb|e di s, in the-disp] ayed picture due to t fer
function changed® Sftﬁ %‘Y\"‘&é’ dé.’dm ‘Jd’éénrge(?c"t"ﬁ@ |vd§?%‘l gr?aﬁarbze&'ﬁrr?é'
made  t.o occur dmheﬂg.caﬂ/es:zgndlorcamruealmddearﬁd rgduy Autdlry deveral
The' | oad si gnal set input S of a flip-flop 44,
Fl i p flop 44 prd{/c{:g &5 an out Ar?‘iq'%gnzﬁ qetrh'%t]‘ascont rols swt'ches 24,26, and
28..° As desdi® bed above, , %riqéﬂ wifangd f£rams gake '50 tiee appligdon mt

and 28 all assunig, id i B.f 2 gy t t
of S\%‘tch 28. Mﬁw ch 28111?7%}%%3% m#-?ﬁ% rga /wrllij%scc?rallt %ﬁ”ﬁ:

on
i nput 30 .of RAMSXER %Lﬁ?ﬂﬁ%%?%ﬁ%@@z 3 -acidg) desgribed,
thie write npde. .abidvey- Winm @R.Jl;ﬁ-ﬂld:ﬂ Lop ed;étﬂ A ties adwityhds Fu))‘zsarand

addr ess geéner at fl 415 'set 20 ene or 54 -
is reset to zere"’r8 Saﬁ‘ll di 6‘tﬁls°§‘;h é:&réﬁ/?g’da{pp eshg‘h Tom a

| oad cl ock gdnertst d?Ol(en(ﬁ %mi)tqls 28l mmrx (svamh 128 clscln |mntt:‘581 e: PR
RAM 22 and to a i Gleddiite %:?&1%16%5@@@@% réﬂd pjfsplﬁt % Witage

address generator 54 is coupl ed go I switch
supplied by source 52 placing RAM 22 1n ‘the write mode..

Fllp-flop 44 is also coupled to a reset input R of an
7address generator 54. When flip~flop 44 is ‘'set’, address'
20 Qenera;or 54 is resét to zero."A load clock pulse signal
received at an input 56 from a load clock generator'(ndt
shown) is applied to a write clock 1nput 58 of RAM 22 and
to a clock input C of address generator 54.. Output 59 of
LN -~ address generator- 54 is coupled to poxe B of sw1tch 24 and
' i25 to a second input of. multlpller 440.
’ Address generator 54 sequentially prov1des, at
' - the load clock rate, binary . address signals representlng
c. the decimal numbers 0 to 255. When switch 24 is in
_ _ position B, these address slgnals are applied to address
v 30 input 12 of RAM 22. The.logd clock generator rate is
' selected to allow generator 54 to generate 255 addresses
during the vertical blanking interval. -: ' '
The address s;gnals appl;ed to multlpller 40 are
multiplied by the gain determlned by gain encoder 32. The_
35 resulting product output 51gnal is applied to adder 42.
" For example, if the gain is one, then the addresses from
generator 54 are applied unchanged to adder 42 (i.e.,
multipled by 1); if the gain is one-half, then signals.
gﬁ representing one-haif the value of the address are so



»

25 to a second input of multiplier 40. Address generator 54 sequentially
.provides, at the load .clock rate, bi-nary address signals representing.-

t he deci mal nufrbers O to 255. Wien switch 24 is in position B; .these |
.adgrgss signals are applied to- address 30 input’ 12. of RAM 22. The | oad
cl 6ck generator.rate is selected to aIIOM/generator 54.to0 generate 255
addresses during the vertical blanking interval. The address signals
appllea to nultlpller 40 are nultipr®d by the gain determ ned by gain
encoder BEPpliaa 35 resultlng ‘product” out put- si gnal - |s applled to adder 42.

For exanple, i f thegqai e, then t he addres erator 54 are
“appl i ed unchanged t géiﬁ %I} adél arrﬁ'leﬁeﬁq' b@% S n i's

one- hal f, dteﬂ:enrm-mgdahv rpqdmm egg:odee 134 feot h@waﬂm@%ﬂa&@dr esy

so a

(D. C g’ffsé‘te) rgssu&eznigm ned n;?—él'dé's?w encogmloagﬂﬁ heﬁro uct  si gnal
The resul #heg suHtehy 28 A%%W%%Bpo@esw Slignad m\@ddexyi t ch 26

i's in posigi as &ppuhtedsw Fadanltelrmifaddde, 4hilch FildtIbns adata term nal
18," which functions as-a data input.. An. overflow output O of .address

gener.at or ¥¥21¢P%coupied t6 a reset input R of flip-flop 44, Vhen
generator 54°provi déa averflaow mumtqam o@addnefsqocgeﬁe:gmor daci mal 255,

overf | m/ f er, Utput al to reset

i nput l@&:p%e‘d t-%4% ﬁ%t%%rt éng{tes t 1@‘@}”%. ng i ?ﬂ M 22 has-, *
been corrp@!’@é’at% I5|4| priovides) a. signad: atamztmt &%9033'93?0@1@928 asse
position Ao aecllh:!atlstzrsst e%ve&ﬂilcwaﬁt%ut A o de@ﬁfi”dﬁdrt s@%ﬁdésﬂput 30

R N S N Y o

: processedlﬁamlaees rthat aheonddtdngninito IRAMI@R ¢asn bekch pﬂniqﬂiaﬂed.r ansfer

funct '1%”51?3.'1%-‘?10%”%&”&53 'r@s%lt pragx\d' %Qﬂttc?le(y% t26, ‘and 28 assune

' pOSltlon A, as 111ustrated in FIGURE 2.. Also,'read/wrlte
control 1nput 30 of RAM 22 is grounded, plac1ng RAM 22
inthe read ‘mode. Therefore, 31gnals ‘coming in at input 10
can now be applled to. RAM 22 through switch 24 and processed

20 . thereln in accordance with the new gain and pedestal
transfer functlons and an output 51gnal prov;ded to output
20 through switch 26. '

_ FIGURE 3 shows a microprocessor-controlled second .

embodlment of the invention where correspondlng elements o
f25 _have been glven correspondlng reference numerals. As ~shown

thereln, RAM 22 of FIGURE 2 has been replaced by two RAMs

22x and 22y- ‘This enables one RAM to process the v1deo ' N

51gna1, ‘'while the other RAM can have its transfer function - ;

changed'during'the active video'portion of the scanning’

30 raster without causing disturbances in the viewed scene. v
For example)‘forlswitches in the positions illustrated in
FiGURE'3, a switch'320 routes the video data'at'terminal 10

" to an address input 12x of a RAM 22x%, and a switch 330
'connects . - a data terminal 18x to v1deo data output 20.

35 Thus, RAM 22x processes ‘the video SLgnal in accordance with
the transfer functlon therein.

A block 300 1s controlled by a mlcroprocessor 302.
_: An address buss 308 of mlcroprocessor 302 .is connected to a
" terminal O of a switch 304, and a data buss 310 of the



20 through smntch 26.. FIGURE 3 shoms a n1oroprocessor-contro|Ied second
enbodi ment of the invention where correspondi ng el ements -25 have been’"gi ven
correspohdi ng reference nunerals. As shown therein, RAM 22 of FIGURE 2 has.
been' repl aved. by two RAMs 22x and 22y. Thi's enables.one RAM to process the
vi deo signal, while the other RAM can have its transfer function changed
during the a;tive video portion of the scagaing 30 raster wi thout causing
di sturbances in the viewed sce For exanple, for swtches.in the .

bost 11 ons 111 usPRAFORTPeREERAtS, 1§ CRARERteY0 tod ESXPiBaY; BopTagis ol
termnal 10 to amsadde&mem 300 chzries zigAN1Z?vveandhe Swhbithdaid bassedld

a data term nal p r S

t he V|debw@|gnar%§% acc rghn g%%lﬁﬁghh%&t%gg Fignzgu%gPlon % ép%c%%ﬁ il 1t'
300 is contrdl | & By lastireted,osdgnel BORIcAs ader ésgainsengodesf 32, a

M Croprocessor 30gmaS endes! 98, Andl bSodidadad ghodasyi bah 334:he§‘:”‘io%r@@sa

buss 310 of the™ . -7- m_Cr opr Qcessor SEBIS connected to a term,nal- .
switch 306. Bl SUEE8 Embe feﬁaﬂéwetevers't RE BORPRLigREteEss with whi ch
may be gener at eanalogtosidinditalodonverterec cotipled to theAr irklspectdived,

si ghal. 'sources ar ai n: encoder 32.. a gamma encoder 35, and a pedestal
encoder 34. E%PEG%?CES % a?sFﬁUnb wheel swi tches, or poeprogoarneds

With analoglﬂo di gi tal coﬂvé&ﬂbﬁd4c@¢phé@0ko3wﬁenn0ﬂs§p§calfeerysqmgtlon

coul d be used. BcheaUhATHR vhdious factorsAaRBctifeOkrd 2endda Hekiudatn.
a fixed preprogranne equatlon representlng various factors arfecting th
transfer functi §RT E¥amPlemid, he fpacticns ofs IingaPedesiads aad Qﬁﬁma

I e o | Zdbﬁé‘f&r""’ff?‘* f"""”‘m‘“w > ‘“‘f’%??“é‘é‘ﬂw - ""?‘he”e et on’of
t he bl ogE is toR é‘&l f%'(fr &:b ?%ﬁ’g]r?ﬁd;?’? e & r & ul?«?m}ahe ' | .
pedestal addi& i mn.‘rwﬂld:mr ed@&@énmmmmfretﬂe dlock @s tHoe corivecthdied,
errors generated by the camera tube, the -pedéstal addition
should precede the gamma correctlons. On the other hand,
if the pedestal ‘addition is to compensaté for later-
occuring clamp offsets, the gamma correctlon shou;d precede
20 the pedestal addition. ROM 314 also contains a set of. ’
' lnstructlons for carrylng out the calculation. |
. Block 300 also includes a nonvolatlle memory
which may be, for example, 'a RAM 312 with battery back-up
N | operation. RAM 312 stores the present value of the various
' 25 parameters being processed. In a particular example, the
nonvolatile memory'ﬁay include the number 0.5'representing
the present value of the gain, a value of'pedeetal which
. e . may, for example, presently be zero, a value of'gamma,'whieh'
' may be 0.5. At turn-on, microprocessor 302'ca1culates the
Y 30 transfer function value for the first address ‘value of RAMs
' 22x and 22y.- The microprocessor 302 utilizes the three
values stored iﬂ.nonvolatile-memory 312, in an appropriate
. equaﬁion stored in ROM 314 (in accordance, for example, with
whether gamma correction precedes or sucéeeds.pedestal
35 addition). Having made the calculation, the result is
stored in RAM 22y assuming switches 304 and 306 are in the -
p051t10n A, as shown in FIGURE 3, Microprocessor 302 then
proceeds to the second address, again performs the _
calculation and stores the result 1n_RAM 22y. Microprocessor



'i_f. t he 'pedestal addition is to conpensate for later- occuri ng clanp .
of fsets, the gamma correction should precede 20 the pedest al addi tion.
ROM 314 al so contains a set. of. instructions for carrying out the

cal ¢Utation.” Block 300 also-i'ncludes a nonvol ati'l e nenory which may be, ‘f.or

exanple, a RAM 312 with battery back-up operation. RAM 312 stores the -
present-val ue of the various 25 paranet e«g-bei ng processed. In a

particutar. SUFBbE 140 nogveL S SR, #he g n%'%g%ﬁ‘e %‘g 08 Saghe may |

- representlng t he presen val ue

for exanpl eSteR Renformyccateelations igivingathe, debicéd Meyabefdr5. At
t-ur n-on, mmmessor 302 cal cul ates-the 30 transfer function: val ue for.
the first address val f I\€ gx and 22y._ ' The ‘microprocessor 302 -~
utilizedthe three. va*| e@‘%t"o‘? P n%rﬁ%l%l#%l%r@'semqlnﬁnmhesv

.\c’;\tﬁp{ ﬁprl at 63 @306 332@] athd er\&r?éllswitélaé’&C&& % 35fﬁ%,a@;<arrpl) e, H‘é\ﬂ th
et her succeeds sta addi't i.on ving-.
nmade the ca tfﬂgél_'gﬁ{ﬂ g%fleﬁi'%r%‘fro‘?’e%ﬁ?‘ﬁr F&ﬁfzﬁt’aﬁ% (FRFRAG A ches - 304

and 306 ar eswwqm@oqﬁml JameA 323 whdve im pofdf¥orls opposps ogRgEOr 302
t hen “pr oceastiowr i\ FEaHenc adfl\*%'- A ES f&’ %%f&r‘fﬁ'tégi@“ on and

st or es. the resul't, i.n RAM 22y Croprocessor a3t ep

t hr ought ‘ﬁgld‘reé’s BE SIREGR 320 4P RddreRs. fmmst (ﬂmm%tmgg]ymn@ t he

desiTred tresvsifimh fSBmtocﬁfneéi:s data te¥midie] ﬁ%ﬂ?ﬁf chﬁ]%

I nterval, h’feﬂb 323! ?ng 330 are SW tch n t ext V

“vertical interval by Wi c e neY iRRPIeFIRG Hhe §Wf & skgnabl .

line 322 t dth@dgexygasias ovistlotiesintew ttrinstemnEinctidd Rt cred HHbre e’

vi deo datasq;lﬁd)@g 3lds | P 3 RdH ‘CL[ ch. 320 tﬁ ad ress |np t 12y of

RAM 22y. and sw t.ch 330 connects dat %rﬁsa;\&élte% arbq. u‘f

term nat® 284y, W%F-W MQ$ammd&m dataaccordance

with the newermized a8x,undspects IdEerein 2 5N t GRS 2Whert 'ﬂ:[

connect adqlre @1:%%‘% bu%ses 15 . and 310, resp ectlve 0 addr ess

|nput 12x %ﬁad% o change gaxn, gamma, or pedestal functlons,
he new values are stored in . RAM 22x.. Durlng the next
vertical :mterval, switches 320, 304 306 and 330 are

20 ‘switched into the pos:.t:.ons shown in FIGURE 3, and hence
RAM 22x once aga:.n processes the. video s:.gnal. .

' -~ In systems where - 1nterruptlons J.n the v1deo
signal are tolerable, such as. pre~-air tn.me set—up .
_ adjustments, J.t is.possible to use only one of the RaMs 22x -
25 and 22y. In such systems, the video ocutput s:l.gnal would be
' 'sw:.tched off while loading of the RAM occurs.

| | . FIGURE 4 shows a plural channel th:er embodlment
. o of the invention, wherein ccrrespond:l.ng reference numerals
‘ are used with: correspond:.ng elements. and the letters R, G,

30 B are added to the numerals to indicate elements in the red,
green and blue channels. - As shown in FIGURE 4, a channel
selector encoder 400 determines which chanhel is having the
transfer coeffJ.c:Lent of its part:.cular RAM 22R, 22G, or 22B
changed Then m:.croprocessor 302 addresses only that

35 particular RAM to prov:.de the change in transfer functlon.

If it is desired that all channels have the same transfer
function, all RaMs woul_d be addr_es_sed for loading at the
same time. Further, two RAMS per channel can be used as in
the  single channel embodiment of FIGURE 3. still further,




term nal- 18x, .respectively, of RAM 22x. Thus, when it is next desired to
change gain, gamma, or pedestal functions, .the new values-are stored i'n RAM
22x. . During the néxt vertical interval, swtches 320,.304, 306 and 330
are 20 swftched into the positions, shomn i n. Fl GURE 3, and hence RAM 22x
once agai i- processes the wvi.deo signal. In systens where interruptions in

t he video signal are tol erabl e, such as pre-ai-gtinme set-up adjustnents, it

i s.possible to u one t:he RAVE 2 nd 22 In_s syst

t he vi ded out put t& ﬁzﬂ{’ ’t?é‘e&ﬁst &?@d%& %‘\ﬁ%ﬁ"e F‘é&d gfcll}t ﬁiﬁy are

%curs FI GURE 4hﬁ1m@ db}lldulrafﬁed‘.hamfdert Ithedce;qu amamh e.ts t‘mell&\ter;t dating
erei.n correspongi ar.e .used_ wi.t r :

el ement s™efid ther{?' eerxg: %8’ ae?i"lé:ggg&ed' 8’%"&‘& n&%’% é%%p?% f}gf’c‘&“&s

el enents in tife can hg-’fm-‘\alidr inaasfexved froms RAMMOWA 2 toragURBast gne of

channel sel ector, 1@&@@%’3 ADHlC Rl TI2RE Whi3f ﬁﬁ@c’&%e'tﬂeswﬂi%éb“h%‘il
transfer coeff|C| ent of |ts partlcul ar 'RAM 22R, 22G aqr 22B cha ? Then

mi cr opr ocessor 3CU SEARtEDNIE T AhP Ty, ANl 1%, OCCUTS, PIRK) GRS vg:;é::.cal '
change in transf-dntdsvedli.onTd frddudes eb@n 1o st stoxal Id:.ehaaﬂm&hmttgveat he

san®e transfer fu n. all, woul. d addr.e d faor a at_t he sa .
S R b Htdeing AL o v, AOpRYGRERHD Y B3 Ml g SRR

embodi ment  ofl0F| @G EZOStaﬂd 20R tdwaring the occurrence of the discontinuity. .
-9- tihe new coef figyl el Cdﬁ:ﬂ%aé:.%d t‘BéM %h%ea% iRRNhaTes Rl heea

cal cutat ed. After t he cal cul ati1 on |s c ur| ng t e next occurring
vertical interval£oR f¥on&iMH@en Ghanels . can be rapidly transferred from

RAM 312 to. at |east one ofrtRWi12%3 a%%&ec&&tie&%haﬂhta&m::t lembodieents

signal discontin Sg'slt ogGurs _anl %ltJrln the ertical
interval. To re ucepg\r/% tbt tﬁ’ﬂ‘f‘t% sc,sc?r?tp%l? °ﬁ‘g s?&ﬁalex@ﬁwle'
be connect ed ¥ ®ndodests aze 6.7 cmdpmSSm me,amaemaryzommﬂgqamethen
occurrence of .t hgdiass GRAliEidie: 3@,;;: some applications, this procedure
el i m nat es the need for two RA er. channel
. E‘urther, if the calculation for the new look-up
value is unduly complz.cated, and not many calculatlons are
required, then these calculations can be done beforehand -
20 and stored in ROM 314. At the appropriate tz.me. the look-up
data can be transferred to RAMs 22x or 22y. still further,
partial calculations may be done beforehand with final
calculations done just before said transfe_r. :
~ . As used in this description and claims,
25 "RAM" means a random access read/write memory. Further,
' "h:.gh speed" means the RAM can operate at the s:.gnal data -
rate. : :

35



At will be appreciated that many other enhodi mnents are possible within the
scope of the invention. For exanple, 15 encoders 32, :34 and 35 can contain
menory, RAM 312. can then be a volatile type. Further, if the calculation
for the new | ook-up value is unduly conplicat ednumummmuuﬂm‘iculat i ons
are required, then these cal cul atigns can be do nd stored
in RON 314.' At the appropriate tine, the | ook-up *data'caf be transferred
to RAvs SBAIMB:0y.  Still further, partial calculations -nmay be done

bef orehand with fipal sadu:gli@a;l o;[& ﬁgﬂe tgaifgﬁﬁ THdtddaany er. As used

in this des ri ption_and clains, means random access read/wite -
menory. SESFEReFOPRIZH S heed rreans the RAM can operate at the signal data .
rate. 30 35 :10a flirstlLAdighall. prdice:lssgmgalcﬂalmemtutcihﬂdirg atal V.;:,

pro SSi ste f r 4 ncluding

3! PaByeL FLECIPRAR N 1y (40 s bnRl PRAP A I e
represent‘%mPF?éeGFanﬂb?( of LenltwTiR scontentsckn idprlasatdgn OIQAIVIasTel ect ed by an
addr ess ﬁasneélee@éaswclaﬁqumé b qien 1 rtuﬁﬁﬁprsarapedutumte BRRSI te

transfer, functio nmeans, for a to be processed to 10 said
addr ess H’g?\ﬁ@?ﬁ%ﬁ?e Wit f%‘f“ﬁﬁl ‘?eda?fgargs&arﬁ’?(ﬁorﬁqtg‘r?&'s for deter- nining
component s of sai dme@ns)oﬁoteapplmmgra faigradlorto rttearmrdwsseld &goning from -

sal on r S hew content sfor said | ocations accordi ng
to q_OC é%?%d%?g?%%e ﬁ‘gri. m and nmeans for |oading said RAMwith said®

new cont ents. 2. Meansikon ﬁ@’eﬁm qantaqdi fignajisefoim dedeFsi gnal  \J
processi ﬂﬂnfﬁé%@hp&b@ﬁf‘@%ﬁ%d S&'ﬁnﬁbssﬂ‘é)r&ﬁ@ﬂer function;

means for obtalm.ng from said control signals
appropriate new contentsfor said locations accord:.ng to a
15 predetermlned algor1thm° and .
‘means for loadlng said RAM with said new contents.
2._ A system as claimed in clam 1, wherezn said
s:.gnal processmg channel further compr:l.ses a second RAM

20 . 'and means for alternat:l.vely switching the signal to
be processed to one or the other of said first and second
RAMs as address signal J.nput thereto said loading means
loading only that RAM to which that signal is not so

switched. : ot
25 3. A system as cla:uned in clams 1l or 2 '

further comprising second and third s:Lgnal process:.ng

channels;

wherein all of said RAMs of said signal processing
channels are loaded by said loading means.

&y

30

L

‘ 4. A system as claimed in claim 3 wherein’said
channels are for processing signals representing red, green and blue
color component signals of a television signal.

35 . .
: 5. A system as claimed in any preceding claim

wherein said means for providing said control signals
comprise a plurality of digital shaft encoders.



20 . ~7and . neans for alternatlvely'swltchl ng the signal to be processed
to one or the.other of said first and second RAMs as—addfess—ﬁ—gﬁaﬁ—ﬁput
thereto-.sai d.l oading neans | oading only that RAMto ' :
not so sw tched. 25 3. A system.as claine ﬂ "Eitm lﬂj !
further conprising second and third signal processin in all
of said RAM§ of said signal processing channels are |oaded by said |oading

means. 30 4. A systemas clainmed in clagmp-3 wherein said channels are for
processing signals representlng red; green and bl ue col or -conponent  signals

of a television signal .. I precedi n cla.lm
wher ei n sal d neans for pI’OVI HI ng salégg}(')ﬁflgl gﬁgeggaége%brwr% ]gae"g p a?’lrfy
of digittdl shasmidnoedassfor providéngasajdicombrok|sigmals rcemprimecedi ng

claim wher & Nmednd %@“%oﬁ%o@i@ﬁbdhﬂglééég SROSP! gl AN PSadHIN | ShP
means for controllin east one of gain, pedestal, and ganma funhcti ons.

7. A systéem asgéf“é{'iananFﬁlaﬁﬁ ‘preceding claim wher ei n sai d obt ai ni ng nmeans
conprises a neans for cal Q, ulating said new contents. 10 8. A_system as

clained in Caim?7, wherein sAisysten @ ek dBaMyY E’c’ﬁfﬁfi}%? “ﬁcﬂ‘l‘?’ﬁ}“ said
coupl ed toget hebblt:amd@xqrdmm wiohiprises al mhlforgcﬂm}atamga§aﬂdam@d
| n Caim?7, V\/ner | %ﬁ%‘:d cal cul atiing neans conpri ses a ROM neans.for

ofing salfbal Sand a m croprocessor coupled to said ROM neans. 20
10 A systemas clained in any preceding claim wherein said-loadi ng neans

corrpNses an address genergt o '%@Et@ik ¥ iR me® RS 1Y in eceiwHetein |kl
cl ock and an out put
calculating means comprzses circuitry coupled together - in
accordance with said algorithm.
15 . . . . .
9. A system as claimed in Claim 7, wherein said
calculating means comprises a ROM means for storing said

algorithm and a microprocessor coupled to said ROM means.

_ 10. a sysfem as claimed in any preceding claim ,- wherein said
loading means comprises an address generator having -an’
:.nput means for receiving a load clock and an output
coupled to said RAM. ' ' '

20

11.' A system as claimed in any of claims 1-9, wherein said
loading means comprises a microprocessor coupled to said

25

X 12. A system as ;claimed in Claims 10 or 11,
wheréin said loading means comprises means for ensuring
léading of said RAM only during a bianking interval of
said signal i:o be -processed. '

Ve

30

13. A system as claimed in any preceding claim, wherein said
obtaining means comprises means for storing at least a _

i ]
: portion of said new contents.



coupled to said RAM 11. A systemas clained in- i 1-9, wherein
said 25 | oadi ng nmeans conprises a m croprocessor cou |l ed to said RAM 12.
A'systemas clainmed in Cainms 10 or 11, 30 vvher Hm'"'ﬁ'ﬂ ﬂ' ans
conpfises -nmeans for ensuring | oadipg-of said RAM E‘I’slkl ng
interval of said signal to be-processed. * _ A sysi’erﬁ as clainmed i
any preceding claim wherein said 35 obtaini ng rreans conpri ses neans for

n

storingjat least a pprtigpnspd té@l&mﬁ%t@t& gegmgg claim 14. A

. system accor ding to any preceding clal mwherein sal systemis in a
t el evi si OfhRERER oSakd Systep ¢t s a’rn B RSB HUL GIMPEASt em substant- ially
as hereinbefore described wth reference to Flg 2, 5 Fig. 3 or Fig. 4 of
the acconpanying drf!))M ngf dlgltg';l Zsolganaf process:.ng system substant-"'l"’}
' ially as herelnbefore described with reference to Fig. 2,

5 Pig. 3 or Fig. 4 of the accompanying drawings.
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