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Enbodi ment Field of the Invention : I n order
that the invention.may be fully. undEP 0 3en498B1 o preferred 2nbodi nent t her eof
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charts show ng the algo- rithmused in creatlmgmtum IRGENIRg HE 8iscve bed Ebn-
Pri OLA ProrArt versiotdable. version table. Fig.
1 shows™an application exanple of the gr ay |t Fig.S1 shovavdn abfliddtiofexdmble GFthe griy
di spl ay haus kmgwsthéfialdet matrixdisplayhavinge mil-ON  ap (saél@ conversion hgparatus BF st ihvaiition. Dt
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represegsd bemertnq.nﬂmtwsmomm ey, t he 64 QR direetyl diplay KRGB4GFay BhHIe the At/ ©!
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64-gray sca erefore, If M (g é’r\ﬁ t! %
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.overcones the above drawback by . Tuse wth a check or "o", conpleting the
tabl e Tuse. carrying dut a gray scaFROe9tBLion satisfyihg the Step 1:

Sel ect one.out of the respective elements followi ng three conditions.

ent er ed_ i rvhisieentiGivercohhes theaboubilirakbatitty P OC Crusewith@fchéck or "6 tompleting\theaRY Tuse.

| evel s baryinbeute graoscals Caiversion/sstisfying diel OWi Ng  SSWPE Salect onb ol ke 1RSsctive Slements
per fior mipllowirgrttreecanditions.ed t 0 ones i n t he N- gantaged intisd tahle Tinomiwhichythe processss ofthe Iy
out e st(8Fbe M graylevelsiin thin-gep baalst whine| e e rfollowing stpmrach 4 fave it bédngerdormbdy el S
in the N- geevprteddepres intiechirgray scalel reysbepr-s 15n  tdamy Jutthelsiape 2belcfir the sdlestdeldmedn a
one- t 0- ondedpenstathe ¥amy levels inttheN- Wlag?qaz | evelWhentalh elementsoin theJinzhgee heen pratessed,
must be | FERENe-ome basls) Thetis, thehgraylevs s c dhesecond stagedptaken. Npke t he "nat ural
conver si orfnusyie idontifiaplg plse '2)"‘"”1@331\#"@)? ay I evel s $tap ZMak '19 '%EQ&‘P’QS“’\AH%W‘W he
el enent sé?’é'@? MCPWYHWP'HM% "OrpY ’%?Hdw'éféfl ne |P”<!P§' 1""‘=t 9pd cpng 6’"6?1'&?"?'11 .
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e (Y ity ﬁﬁg‘ﬁ% s te < e °‘$§ o :Ziiﬁg.:*:
ﬁl’l ght nes %&Eh%oﬁfr&& itds (1 %&E’ bt Eglf\i}uéiﬁgck
as al reaqy &fd

iR BaY le In eﬁ@;{/ le isn e t tGJ@Mth%ft}Jitﬁtva gd eq, entered
in that pasbddebted, 2aSSUME that ViU = Vju ever, sipa:ickeniie théboRBhts biaGbsitih inftnd e
condi t i ONA drdy)aca® Bonverdiéh appardtus ihwhichitls Case talildc Tu%%%lndeﬁli@?ﬁ arfiltifats blank,lehter
Vj u[ er r jnhbntigDwdsdncorporiited Pbludee Ectiddeirbuitv €l | ra dhbdk ( Bl @ridalip tdeted! 1CIf b Bheck Kas Sikcagy 4
Wi t A_anfor credtingd corvlsion table adghbwirin K. 2:This. 20 [eerSentepsitietiat position, assume that Vjd = Vjd
Step 4: cémersiomapplriatus camptiess tasabiel Tirefopres-i t i 0N -i1and fepearsteprdafecauma b= the eorsition
appar at reseriting afyi selectediM<graytieviels dn the Kegrayhose iofifidsO negeropadrs. and if it |s bl ank,
ent er i aealerand a tabipTout fonoprepentingtgray lévelginudes a cWhenrths fireti stage istcompleted; clks(haye )
and go the Nsareyscale cqrespendingte thoseM argy lerady f dreercentasadiinigthetable fiyse indhanesities eas- as
shown i AlsEng it EPPQ‘FI’WQ“QW‘"BMV&Y?@“ed 24 ) respaRdingdnthe Mindicessssune that Vjd =
Vj d conU’@r‘%Q'%YrF"ﬂ b&t‘iﬁ%"’t‘%‘ﬂﬂ‘%@é""é"t abl e T| n for rep- - 1 and repeat
step 4, 9B§E°&|3§é" gt aki %, the condltlon @ Fﬂ" Fl‘@”any sel ected M gray
| evel s | ®occurs. b e _To t f

tabl
repr ese ég’ g‘egdtl'ne Iowew%*s g}j”% fi I StIs d by 8 é tio Hzave
t he N—g correspon I'ng Ose® \(um

tabl e Tuse |n t e positions cor- eI s, and | erb?pe&ﬁ g}g,ﬁg‘,\{s"; @Lb@ ;(,9

9ray | €46 lnfalsBtion3fage ' ©SPONI Ng 10 the M i ndhdifiions &tﬁ%u&;@ sensmh -
converted to one-1n the NN gray scal e by usjdigut hese t ables.

(C) Secondmginpd Rprbbentiny «biPW plalidveistithe®aKi 3 S UCHtes1:eleWeoR thetabléDh @n Werhdnt HiE
descri bgdymbhwﬂmmnmtt@ns&mgm m@sm NQg vhith thelgidcesseé aRe setorid sldge ihave\Wat Ch
t he t ablegel Tnthié Nigray bialp. coftespbraiing s theWin isn Fi g SheerSpsrforniad, andekebutethé followinglamps -
shown Va@. In this egampi, it s@ebuingd thet Koee4, Ng t he poTheiseand stage willke comiléted with the cgm-

4a A\, Ac 16 and M = 14, In this case, the Vin is an integer in T rietiong the broteases ofthafbilowing stens@r ¢ oh
and cor thesangn df 9.831ahdthe Mays iscaniinfegecin gheenws jalf therelemeetd indheTlim,  and ent er i n

(a) Ini fﬁ“&? qf@dﬂ. 'ESH ZS"P ag@s one "3"'“9 the lowest Step 2: DPH@"’P%P’G& "E'b?‘f“é@ ng

to th t ta- Tout. Thdmen
I gvel g | n st é ' “" o Pin 5 'a°'° o Ouf rom t 'ﬂ“&‘r?“ H’H‘gdgz
scal e | ?'(% '°°%"1%
t he sec Gs
S ft

t| n QG SRS G e of

! f?x‘: i ftn ftt. " s'r‘ fr?t {ﬁ";ji&
nis

exanpl e itfonJl th@ Mkkre ln%ﬁ - : ﬁpﬁ'%ﬂﬂqe miﬁ% in the%‘ap:iina

conpl et @ ? Com 16 and t gokiflonCaR 848 tablie fout\GoRespSndfvg td b TRMET

in pl ethnepoé Tﬁb&an&h@faeﬁ.sweoi&mtuma&ol Iwwmg&to%sstear % on the range of
[0, 63] amak ithist,\batlihe contehts WIMbEHIRK il Bhdt he  40n tité becbractagé, RiEauNintents of thél@bidd N.
range Otorhgiated) the SétondzstepPasiestribeddete?. havi Ng Tihdnd ITossaasd coustbdyp fidm thicénsaliest o,
where the value Vin of the el e- brightness tatthddamekasultis obtained even if they are count-
ment sekmEkststagen step 1 is in ascendi ng or dedrdoed franh the latpestBoeep 1. | n
thetable Tin, Mgray levels in the K-gray el efimrosversion table of g R earhercreatad s
define it Thisstags lathatthe reiation of the reletveregd as tdeecribddaboveising this confyersion table, tiagig-
21, 22, nitydg pighe brighingbsfer theM gréydevelglegeoubf [ 1, Vin vzeresen@p ouppf thﬂ!?'“béM oRy levelp
and 63 avtied dhthe Negray scale are entsred in the tables e oIR8 thedieray scalp [van be eqnvasted o the pignal
I ndex Step 2: A processing table Tuse ag shown in Fig. of the indices for
whi ch the checks have been entered 3a is prepared and filled with blanks.

The individual in the table Tuse. positions in the processing table Tuse
are indexed by Step 4. Enter the Vout obtained in the step 3 in a digits
fromO to 15. position of the table Tout

corresponding to the Vin, Step 3: The contents of the table Tout is nade
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N-gray scal e. Vu [err]- N entering a check in the position
Further, in the above® described fi r%ﬁ"%ﬁ?&gﬂe" when 6 of an index Vjd,
usi ng \fj d=Vj -1 as the the checks, have been entered in the table Vuse, they
I ni ti al veubdepresentirg agtay Gl didhdidgrapsmne. en- are exam ngilz Nrentehigy scchéenk dhe@sitiohder
usi Ng Vj U Farthet, Inghe above describdddirsestagewidai d \j d posi t i afian indexiVjd, fusiag e\t as the

i ni ti al the eedd® havedpercenteteld dn the tabile VWiseithell - | |1 S r eacHaltgl values if no chéeh badieen en-
ent exnedare sxaminediin Yje@sgeondingorderysing Mlums thie checks ar e tesedinseidid positipin @nd if a check
descendinitig vajue and, at the time wheh Nt flilgrgactpdi=\/gd- 1, and echesbedn rgﬁaddmmvlaembsu ng
Vj d as therethe phecksgre axampined in theesgendingetyen | f, to lettingVj¢ 8y entering aghedky (
latter deiuming W agtheriniisl valyaHowpyer eyenif.tehecks are fi riatheesiian/obepld 'FI“Q’ index\gd:
and sceﬁﬂﬂ?@”&*‘ﬁﬂsﬁ““&%?’ﬂ am'asd'tmdq-m tial val ue #®d ar

perforn?"ﬂ Ing ordec,ysig Meexani ned I n t‘t?éf“ defye! '°'h
— xa ndln sn.:em:llngI é;sl fél;rg)f eé?ch of the sassel E ggm
|n|t|alw '%”? ftaaegerent; | s appar ent? | Iuges R -graysl'::?étean ¥ o
glcjglaenl/ §t ctt'i?: gf Imenttﬁe rqcl Br rgf‘?l :[AI ;3 OPE a%g@:ﬁlﬁ thaposit;nslns%gfgth
g5 I
0 ay SopLE RS et o ?.E@f S i the pos oo o

verter H&@a% rﬁkm&tﬂimlg%ﬂihﬂl‘éme' geans of Sof &ydih$a second table b Maping sald
accordi m,{,@c,tg}gua ndexes det er- according to thed;m}gi(m g}gﬁﬁmebmha fdp bdale M

and it is m ned in the above steps; al somaipedinesid fireitatle. tdheSpondingly
al gorithm can be inpl enent ed LK creati Ng a SwateMbrdyivbitinbald KFpapscalgamiai d
by &4 ogianwé circuit. storing said second ¢hibfef er ent M gr ay

| evel s, I'n the gray scal e nmapped in sai d first o apiting fimbimagsgignatd itepidystaresl

t he M gf.ay mhethod fos canverting ficet icage signels.drall-e  and Cl ai nescond table;

20 cative ofisgiegteddM areyi levels inadi-gdeviscald.e:  * i npute 'il#\'? sqigl pecondit copvestaR|input o
sai d st or &megond inaga signgls. indigativesfiMiavelsing 1 r st | may bt e H‘&Q’s"g"F' prlicative of an M
second tal&f'é"ﬂ’%&?ﬂ'%!"‘%"’gé’l?e’!'t’éﬂ"\\ﬂt Pay? evel |n9'aY'R’ fe Plgna%"""”"*""f!?g‘i

sai d secoleeondipege siggal inthegray scale b to second Y gf’ i I’ 'ﬁﬂ.’”

of MI eveg‘rﬁt@;’;:’d“ gndgn Fsg" th: tth? K signal i nd?°c';3 9 g'a’h °Kﬂ i v
scal e, wh ' the 25 ‘r & ay
S T T i i

y bit secg ﬂts @ég of the t he 'f{ F

magni tude or respondi ng gray level in sal d N-gray
nesses of S‘Jrﬁapblﬂgﬁeilﬁteéﬁmgray SC A Rethdd as claimeS Al 1, mlnthestecr
accormmodat e t HQHL Qhﬂhréb esbritdd by AsiGiéhel MBOE ofcreatlngsaldsec&idﬁdﬂe)ﬂoﬂﬁhsﬁ@con

i mage si gnal ssngabls Sotbitd) anoﬂﬁﬁde&itﬁ)meﬁﬂ Negr ay s Cabdfectitigsaikl 2 gréhrerelin the K-giay
30 sai d seafiaehidrahd Magnmidecntiolibrighe sai d N- gr aycalposata time; t he i nput of
the first i nmageses ingiRgmy scale, into diffetedile di Spl ay <ldeatérmining &herpthe saluegVin dfchesbeps
of* * creat i ngyrey lévielsSdacti @mixesenisy bymapiisiing  sel ect edlebthd gray lekelirdt theebcerwing brderet d
in &Lai m 1, vdinstiveiofiindéxed pesliipnagin ay Nigeayel s, each r Wgragisvehvaiuss ipghefi¢-graytscaleranrc
of creating sahle wheredirVF Mandx e gnpr i Ses# si gnal sdegrmiping jtg mankingd; accor dance
with the rel -whemin this stepqopprisesiq saji d M gray | eve? g“f“ﬂ’“ﬂ‘ﬁ@“l’é* '°%tt"ld9’e°fd?"der

and magni t ude- ({P"l"WEFF“ ‘""e“;:;::t’::: scal e one;;gt?" f ? '“ ﬂ“"%{"d
K gray scal e, ?]P?%lggra% E%s 'P grg)hfcga bse;e[)lmt QIF ering sal Vou nto g on in sa?J

the so- gray | &F se nd eoorres Val-

l evel is in the caffve of | exe

N-gray 'i:g:? @vhﬂ%,%gﬁa t he K—graynscal e, and scal e, where K
> N [err] Ma C{zlt ’flrst oray {eVel selected for IS Hinbkhilherf e 2 WebeBif rd stold 12y 1
this step Corrprdb&ﬁ\ﬁlg its gray scale value Vjinthe N-. * " degichastin Bble chifipridest N SMBI I'e

i ndex of the - ngnggyl ng a set of positigpns with J&ﬂm@theva|ueofdfm1nﬁﬁﬁg&f

t he positions VuntehngC&&sG&Sn e pBditRH ifsaidbe used #ilithean Ghives i Séid $sabrldtabeh@édni N
in said first tradhdble ofian i ju, asing VREVJd M gr ayvertng @lntatchig k BIEViKsigial yepaerttiag

* entering sai chsthelritiai valu@in 8aigfrstidbiedfnol N sai d tha® gesy lege! lithwti-gray scale, to the match-
45 S exhedkdias bai enteosgiirseig pentiin.ng t 0 Saingly bik Yiouvsignal in sgidoyeicend tableg regre-
"natural converlgtimgVjudfu+1 If a check has bern. tthe x #snting the greyilevel indheiNngray edle.upper
y bits, of the dnieredinsgidagsitbwaedifsgidlatiert ed for 3. A nethod as in claim?2
wherein the st dpieyVushi enterapacohegkrigthet s gr Ay émthed fnin paim/3 fi"ﬂ‘e'tmpﬁi“g ti}Pdl d
second tabl e cOWpHInsat gaid (afteryindex ¥jucand if

conparing the value of a first input signal - enterlng a check in the
position In said with the Vin values In said second table and con- first
tabl e of an index Vju, using Vju=V verting a matching x bit Vin signal,

representing as the initial value in said first table, If no the Mgray
| evel In the K-gray scale, to the match- check has been entered in said
p05|t|on ing y bit Vout signal In sald second table repre-_letti ng
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posi tion of said latter index Vju, and I|f steps of 4

EP 0 360 401 Bl 6 Vout representing a gray mm Mmm“l
N-gray scal e. 5 Vju [err] ’1\1?3@@ éjlng a check 'E' tH |“I“
Further, in the above descrl bed fif g when of ah ithdéx VjdSf
usi ng \fj d=Vj -1 as the the checks have been entered in the table Vuse, they

i ni ti afoulrapreentingm orpy levpldncthe NgmayBealy en- are exam Me&N entaringa cheekdmie PFQ“'G'F der

usi ng \j furen {niihe above described firststage, Whens aj d \j d p05| ?ﬁ’@ﬁ“d‘”&m ysing Y= Mielogs the

initid °‘?fx‘§r1:"g€a E“‘&t"*ﬁb‘"!;%v‘tmé YN - is reach o "é"r:; e If no °h°°"H!§§““heck

ent er he checks are

desce ’ﬂé"%;"g :tjl:° tg’;’ w?:: 'ﬁ :% 'd=Vj d-1, and E%’ A; < "?%

l\/a?j[-é.s $ l’ﬁ xe'ava e However ev nif, to teVﬁn Lf - fi In tlge posn‘:on ofﬁg Trtteraladex ai d
%in g-e_c ecks are fif exam n

and s vuid Gel Nitial val ue%ﬂ “@Jrg tural conversion® on -

perforg;;,gigeoqn tlﬂaats &9&‘6@\5&%@“ ¥4 e%‘tiim ned in 51 f{ﬂngotﬂé rayfevt ng

Vi d = adithetnitibl valudWhen zero Is redc fphrentof each of t ﬂsgg FeEtertgro@txinl Weir gy t he

| Ni ti ahat@imner ddiR S cBRIME.| S T eached it is appar enjcale valyesH the Nigrap S8 GhES:

f or obt ajwé, s édeLioim@énigat thb gday goamicBi-| ar result i S tefrycRdcRéeIflthe positions In said first

scal e veasripeptiding thisiavehtidb et eftaard en- Al SO, |t table afdingito thejatiexae déterdt he

gray Seedrdingto the above described algedthm@ndkidsckss i N t he posined ot absvesapsy fi rst -

ver t eralggrepgaransthatghig digogthincacstimplemdniedneans of seofresting @ second table bytmdpbieg sald

accor diydogics! drbidt. i ndexes deter- according to thdffersu\\egrde ioveld, liethe aray sedle hm

and it is 15 mned In the above steps; al S\eppaﬁ}ﬂaﬁléﬁtstt?%@fﬁﬁp%ldiﬂgly
al§drithm can be | npl ement ed * creat ing a wiaypls b spjd Kgemypralegnd o d
by a I‘H@'i“t‘al CI rcuit. storing sald second tabig ?43 nt M
gray - I1ev the ed in-.said 'H"P'gt'"gt"?éf"ea”é'g b’g isidoie]BY

to the" scal e and (PP

s le ov na % sing said seco ble to convert an input
20 tosoo T..g ESE $ ?ﬁ%fﬁle | nput LRt i g{sfﬁmg S o
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said latter index Vjul and if . steft0¥041B1 7 *
401 B1 . 8 * supplying said x bit Vin signals, repre-
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scal e, t O senting said M grayDievelsGrithé K-gray sdaiefts Of each of tdim" & thek bits dfieadnlobtfie dtheri Ce
capabl-e ofa dipiapldaydengpdblegofayjsplaying K-gray M gray |gey bveasasselededt, Belobtdimg
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tive of an Mtudesfthéicbrightnesspsindikchraysgalny scal e * neulpyt by spid seeend ttablecforzoufput en

t abl e by mappttedjfferentM grayjevelspachrepiosant-y bhit seconepld Nrgrgesceie giapley deyies. -

sel ect ed M gred\py y bitadndicativeof index Hanst cef 20 cative of the

cor r espondi nd" A Ywery sealey where K> N=Mand: | rade &nw@swwl't%a'mﬁmww
said N-gray st¥le; and dance . with the rel at i DegopEsat table comprises:,

neans for sué‘éf I"n 8°"i"1’5’ﬁ d’? als tude o?%'fﬂ‘époi;éq ??t gayevelsinthe
K-gray scale, g Q'IP%° ﬁgvi% table f rgmg‘llafh}‘ee;e t
Mgray |evels, é&vﬂ ’|S§ bleme ns N—gray E&e&ﬁd%& %Olg’ﬁl e ascen

y bits Indi cat E 25 i n a &l vaiues\ 8o - N
[err] Mand s as cI ai med in @nd%é@hmn E@mm,;ﬁ‘, '
neans for cr eatnteggambﬁon%ﬁseﬂdmhﬁéahﬁr.cormﬂ Ses . mbﬁ.ls?owesig fﬁ&thaﬁmaueat in-
conpri se: " slon" on the x bits, by subtraéiR@ e T 9 Sel ect hgxOofIRd MdibbsOsratle b&HBhsS with
the - nenDry nRppery bilsfof the Brsfyrdyfivel 88lecpOS | - checks entéred Incisid S table BB Xoi] A
time; tions w tedfor laieSts glapscale @@ Winng val ues a&m@ * neans for

det er m ni ng whaheN-gragscalaj ue Vin to be entered i« imesnstr éritering saithiloet inapsitiéror
of the sel ect € Gnegnsfgr dnteving a ¢hecklimthe h@di-ascendi ng sblselid sacany talde cbrivdpgnding té said| S

in the K- tion in saldfireldebleof anlidgr iy, us-cved val uesVinmaludhe K-gray gray scale
one at a tine; ingVju=Vjasthenitial valueinsaidfirst scg| ¢ and for deternining |ts
ranking J; - ndehigsifmg r°"1‘r‘é1"?’o‘??ﬁi'ﬂ'§°"&““natura?t t“"’"""““”“d"'

desi gnati ng the“'S‘P?%'be'rral e | n- si on" °‘3€'°f9f'f’é"9‘ﬂ Hgf‘?

35 dex of "t ‘é t|ons vm V’:;" Irst

t hefirstgrayl e\i2 ! "gu<£‘f°r'::te enter n o "V t%ﬂﬂ mgi
Vout; ed for Ob kin't gposx[ Iate fﬁg vaI ue ntm theij 16’
* means for entﬁr I'n o a posi ti o&;thQ

otbn&td®
in the posi- . megn istiHla?@Hiﬁ’de QR f&rab' e COTbiE e chls% 2: th%rt&ay
said first tablee,teg etfledk idhvof &hSin- Vi adl UE. TNg V] U=V as

Initial value |dgxeja|ug\n5mag 1 bk ifitial tdl- NO check has been entered in 7. An
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