METHOD AND CI RCU T FOR CORRECTING INAGE EDGE The present invention relates
to an image edge correcting circuit: and nmetthod for a digital inmage 5 B
processor. Firstly, exanples of circuits of prior art will be described,
with reference to Figures 1 to 4 of the acconpanying diagrazgg%_&6Qr?2nnqég
in which: 10 Figure 1 is a diagramof a first exanple of an g
circuit of the prior art; Figure 2 is a waveforns diagramrelating to
Figure 1; 15 Figure 3 is a diagram of a second exanpl e of an edge
correcting circuit of the prior art; Figure 4 is a wavefornms diagram
relating to Figure 3; 20 - "A known exang1 of a general edge correcting
circuit for an i . ) A - ofo hown |n Figure 1 and
uses a correcting eSO S Hrage o whi ch
extracts outline conponents of an 25 |nage Iun1nance S|gnal "Y' by

CTonal wi th o goe cameaing] Byt BRTrrlokes, Ph o, (TpREK 28099, e

signal with a gain contraql In a nu
i mge | um ﬁ%ﬂﬁ%e‘é FiRgl “:‘]"I"’t"o1 heaTPﬁxe‘EPEhQﬁal for am adderiy®). Bsage

Ref errisng mpxodesgdwe. wavef orns of Figure 2, when the inmage |um nance signa
"Y' is as in "2a" of Figure 2, the extracted edge of the image | um nance
signal "Y" through the filter (1) is as in "2b" of Figure 2. After the edge
35 of the irRigestlyn earoples @l citduites cefiktpatbedart Will ba-

described, with reference to Figures 1 to 4 of the
accompanying diagrammatic drawings, in which: T

10

Figure 1 is a diagram of a first example of an edge
correcting circuit of the prior art;

Figure 2 is a waveforms diagfam relating to Figure 1;
15 _ | '

Figure 3 is a diagraﬁ of a second examﬁle of an edge
correcting circuit of the prior art;

Figure 4 is a wavefbrms diagram relating to Figure 3;
20 _ _
- A known example of a generel edge correcting circuit
for an image in a television ié,composed as shown in
Figure 1 and uses a correcting method to sharpen a edge of {
an image on a CRT which extracts outline components of an |
25 image lgminance signal "Y" by passing a band pass fiiter
or a high pass filter, mixes the extracted signal with a
‘gain control signal in a multipiier (2), and then adds the
image luminance signal "Y" to the mixed signal in an adder
(3).
30 ,

Referring now to the waveforms of Figure 2, when the
image luminance signal "Y" is as in "2a" of Figufe 2, the
extracted edge of the image luminance signal "Y" through

| the filter (1) is as in "2b" of Figure 2. After the edge
35 of the image luminance signal "y" is extracted, the

I d



‘extract'ed edge .conponents signal "2b" of the image |um nance signal
“Y' is mixed-with a gain control signal by the nultiplier (2),~- and then
added: to the image |um nance signal "Y' at the adder (3) to output a final
5 edge-corrected signal "2c". If the final edge- corrected signal as in
"2c¢" is scanned on a CRT, a difference of the |um nance signal between a.
~dark portion and a bright portion is about "H2", which is nmore effective

t han "H1" which results by scanning the .imge | uni nance signal "Y' 10 as
"2a".. Therefore, the general edge. corre@tlng circuit for an inmage which

extracts an ima dge h S Viewers Vi, in ing
contrast . of. &F‘F 2’5533% §§gpeoy q?&ﬂ?é’ é‘tcﬁ 9:3[1%* g'l ff?rtg‘ntl al- awfl flﬁérégs I n
15 Figure: im&mmma]ecw'hglmmtued withan gedge oarmmﬂ apbgeatan
becorme a di g ‘taal gele?{iﬁiFé?g Eﬁcwgnd %he?@”ﬁhh@& aeg qgﬁgtlgmgg?ethe

anal og i mage” Vum nge srgna theanalog |mage -um nance mgl
becones a di gummam@ithaﬁ%% §Fg|‘¢§le rdder shbhntenoukputya sinaki gyre

4. AfteF g’ éd\%ﬂ? éllgﬂaman%-m g the @ma‘&’ﬂ ADS édiul‘ﬂal@bea
first delay circuit 6102 \ t he::si-gnal delayﬂg as ‘i Eé ' th

di gi t al Iunlﬁaﬂ@élsﬁgném 2" ﬁésgﬁanPﬁ oBBh2 4RI+ 3 él ?EﬁnEFr8 Ehfloz)

beconmes as i QumMdeandid eglgnaecqmlt\deémy i dapkt p&dﬂS:)on Aarsl geal b2Eghtas in

“4d" is obtained, at a first._s "1Q04: Wt al

| uni nance si T Lqﬁraﬁrﬁﬁﬁ?%eM$$rSt ﬁé?%yég nglt %q%%ﬁﬁﬁgﬁg%ﬁgﬁ dﬁ? "4b"

and a 5|gnalwmioh1rehnlts ot sicarding ahgeemnsesammmmanﬂe(sxgna "y

subt racting the .sgaond fglayedr-di gthé' gkHEFAANERGE @ilr St ing deirbage the

first d Iaye(? d| git al-:l um nance-5i-g %nal N i eneratjed at
a first addeffox( a@es)lmbyeaubnﬁg ?HEr§F§ﬁaPn" ’(‘]ag?r A9 € nae P?s‘(l WEtFPatPor

(104) ‘and th%nfaoyaal ﬂﬁ‘idf & hsy SERORsh SN rechoraétoby. an Bhgesi gnal
"4f" fromthe first adder (-106} is m'Xed vmth an 35 external gal n control
signal, by means. of a. mJItl plier ;- . : —

| Also by u51ng a dlgltal dlfferentlal ampllfler as in

15 Flgure 3, the edge correctlng c1rcu1t for ‘an image stated

a above can become a d1g1ta1 edge correctlng c1rcu1t. By
sampllng and quantlzlng the. analog 1mage lumlnance 51gnal

nyn the analog 1mage 1um1nance s1gnal "Y" becomes a

:dlgltal 1mage lumlnance 51gnal Y as. shown in "4a" of

20 Figure 4. After_the d1g1tal image lumlnance 51gna1 Y. as-

"4a" goes through a flrst delay clrcult (102), the signal

:'1s delayed~as in "4b";_and the digital . luminance signal

_ "4b" passed through the flrst delay . c1rcu1t (102) beconmes

N :- as, in "4c" after a second delay c1rcu1t -(103). A signal
| 25_ as in "4d" 1s obtalned at a flrst subtractor "104" by -
) -subtractlng the dlgltal 1um1nance 51gnalf"4a" from the

first delayed dlgltal lumlnance s1gnal "4b", and_a_slgnal

_ _ as in "4e" is obtained at a second subtractor (105) by
. ' subtractlng the second delayed d1g1ta1 lumlnance 51gnal

| 30 "ac" from the flrst delayed d1g1tal lumlnance signal "4b",

A s:Lgnal "4f" is generated at a flrst .adder . (106) by

adding the 51gnal "4d" from the flrst subtractor (104) and

the 51gnal "4e" from the second subtractor - (105) The

- signal "4f" from the flrst adder (106) is mlxed with an

35 external gain controlh51gnal, by means of a multlpller



-3- (107), and then added to a signal froma delay circuit (101) at a
second adder (108) to generate an edge-corrected digital |um nance signal
for an inmage "49g". The edge-corrected digital |um nance signal for an inmage
5 "4g" is converted to an anal og signal as shown in dotted line, by DA '
converter (not shown). In the first edge-correcting circuit as in Figure 1
or the second edge-correcting circuit as in Figure 3, 10 del ay-correction
differs according to a constitution of a filter (2) or the first and second
subtractors (104) and (105), and a freaJency band for edge-correction is
determ ned. Thus, the conventional method uses the image | um nance signal
for correct(irog)g thenOraddedietsea Eignathefrémeai day Scikenityed on

efigd
a CRT or a ay _Unit, the conventional t shar pens_an _edge regi on by
i ncr easi ng @%ﬂf ef‘ghcefi ofs?%%ﬂ% ofa%gFﬁm' Rgh(g%sjy gﬁ’al gaﬁnﬁ’é&%o%r y2PRegi on,
whet her t hedge~aurrected eligitain lamdinagcey stigmadr fdrgahaimaget B4y 20
rovever . Wil (il Aol g140Pa) TBRIAANGS Lithai0 £ '&f! 1hifecdoe Of
a bright boundary reglion such as Ite_captions and capitals, an exXcessive
currend | 8Ag"atlg IeoRVREted tAecahBoanadryg sdegngd. amshowmeinodobbedonal 25

nmet hod canjiiaee tHie phvdsisketted Endt UsKéwg) Phenonenon is caused around
the boundary region as a result of the excessive current. According to one

aspect of the present invention, an 30 edge correction nethod is provided
for reducing | edm thensirsbtnedgeecopteetling cdrenit @zalin (Figuikgi1a

| mage Proceysofne! N dBild'0dagRIBb 3R 1 hEC 1 FE5:1€ as in Figure 3,
10 delay~-correction differs according to a constitution of a
filter (2) or the first and second subtractors (104) and b
(105), and a frequency band for edge-correction is
determined. Thus, the conventional method uses the image
lumihance signal for correcting a edge region. Hence,
15 when the image is displayed on a CRT or a Display Unit,
the conventional method sharpens an edge region by
increasing a difference of level of a luminance signal at
boundary region, whether the circuit is used in an analog
system or digital system.
20
However, when the stated conventional method is used
to correct the edge of a bright boundary region such as
white captions and capitals, an excessive current flows at
the edge of the boundary region. Thus, the conventional
25 method can have the drawback that a blurring phenbmenon is
caused around the boundary region as a result of the
excessive current.

According to one aspect of the present invention, an

30 edge correction method is provided for reducing 1level

transition times of a luminance signal in a digital image
processor, the method comprising the steps of:



- '(a) generating a first.control signal by detecting the inmmnent onset
6f a signal level transition where a | um nance signal starts to change; 5
(b) generating a second control signal by detecting the inmm nent
termnation of ‘a signal level transition prior to |um nance signal
stabilization; (c) converting and outputting a pixel level state 10 which
is the same as api xel level state before onset of said signal |evel
transition, so as to delay the onset of_ §ald transition while only said
first control S|gnal I's being generated (d) outputting a pixe

level state which i theaa®as 2 ixek |elof Lropliohy? SOMLELSy

S|gnal | .evel trans | SO ‘as” t 0 speed p he-“conpfetion-of
transition wkhee ldm-'sn%'é? do%%%bnéfcént&kﬂnasll gh%ﬂ'el stﬁénﬁgtg@ner‘@z@t?— %md 20

(e) when nei bR nSRicd digHa Y5y e Canthgont rol signal is generated,
or, when both:said first and sai d second. control signal are génerated,

outputtlng a stable pixel level state. 25 According to a second.aspect of
the inveption, thgke Igﬁzrwm:deﬂ a&lr‘se@d@&‘ €Ohteoli Qligﬁ!aflCllUyt dettedtethgi ng -

-1evel transitign 1ines o nce si e} OFEESSOr;
the ciroult EBRprTRRHIES S0 Lotk : Po i SAaRaTgeheTat oAt o

gener-ates a prisr tonﬂmmln@mgmaBﬂqpakﬂaﬂﬂbnﬂ}zdtaqmm1nent onset of a- -
i gnal IeveI tran3|t|on mhere sald Iun1nance S|gnal starts 35 to change;

‘and S
_(c) convertlng and outputtlng a p1xe1 1eve1 state

10”h:wh1ch is the same as a p1xe1 ‘level state before onset of
 said 51gnal level tran51tlon, so as to delay the onset of
-:sald tran51tlon whlle only sald flrst control signal is
belng generated ' N
15 | (d) outputtlng a plxel level state whlch is the -same - -
.'as a plxel level . state after' ‘a_complete signal level
tran51tlon, so as to speed up the completion of said
transition whlle only sald second control ‘signal is being
generated° and

o o (e) when nelther sald flrst nor sald second control
.51gnal is generated or,_when both sald.flrst and said
'second control 51gnal are generated outputting a stable
. pixel level state. o ' el

:"J:I'P Accordlng to a second aspect of the 1nventlon, there
"1s prov1ded an edge correctlon c1rcu1t for reduc1ng level
transition tlmes of a lumlnance 51gnal in.a digital .image

processor, the c1rcu1t comprlslng'

a flrst control 51gnal generator whlch generates a

first control- 51gnal by detectlng the imminent onset of a

51gna1 level tran51t10n where said luminance 51gna1 starts
35'_ to change, and .



-5- a second control signal generator which generates a said.second contro
signal by detecting the immnent term nation of a signal |level transition
prior to lum nance signal stabilization; 5 wherein: while said first
control signal is being generated, a pixel |level state is converted and
output, the pixel level state being the same as a pixel |evel state prior
to the onset of said signal level transition; 10 whi | e said second
control signal is being generated a pixel level sate is converted and

out put which is the sane as a pixel |evgl-state follow ng a conpl ete signal
| evel transition; and when neither said first control signal nor said
second cont roI & getond gentralecgigoal generatior mhichagenératesaad

second conigyalg Si@ a&sneeeiraéfenafomsfrwe%&&q\goumuttmﬂlﬂegt

stabilized plxel | e state gﬁera he circulf” conpri ses
sS

first and §Qﬁﬂkﬂ%@%ﬁ9 cPEcuft pag aleviel s&mansitipRctPBROTango

gener at e saeithaaitk tdidhl LetawiTe2atgoAts, which are del ayed by given
anount%\mtklrespect to a reference | um nance signal; 25 first and

second“subtractors whi ch generate signal differences by subtracting the
second | uni nancevieexpin: awdidkei reaidinfizste corgndl f sbgnale i=fbeénge

| um nance Hdla éFHit e n sk gn St I

first and% secon abgopiﬁgq ; ‘Hﬂ r%e%gﬁl Pg gﬂ C?]Véefl’( éﬁ?éuté from

said first thel Bé¥ehd lamwal a%‘s'-é'ﬁg th?lp'#%vf—@% sRme; %ﬁhdasd?;léfﬁil abeyrdt e
val ues; f'r§¥até”§¥f6¥xﬁﬁiﬁﬁﬁﬁﬁﬁéﬁﬁ"éfvﬁhfﬁ éﬁ@#&f 1evee tPaRsitidpid first
and s%%ond wablsloel uggl\éalsugcson n'%ar '1”9si’éjﬁ§i‘ is being generated a
pixel level sate is converted and output which is the same ~r’
as a pixel level state following a complete signal level
transition; and when neither said first control signal nor
said second control signal is generated, or, when both
15 said first and second control signals are generated,

converting and outputting a stabilized pixel level state.
Preferably, the circuit comprises:

20 first and second delay circuits which are in serial
connection -and generate second and third luminance
signals, which are delayed by given amounts with respect
to a reference luminance signal;

25 first and second subtractors which generate siénal
differences by subtracting the second luminance signal and
third luminance signal from the reference luminance signal
and the second luminance signal, respectively;

30 first and second absolute value. circuits which
convert outputs from said first and second subtractors to
provide first and second absolute values;

first -and second comparators which reduce noise in
35 said first and second absolute values by comparing outputs



-6- fromsaid first and second absolute value circuits-with a given
neference signal; and a first gate which generates the second control 5
signal at a poi nt- when a | evel of said..third | uninance si gnal changes to a
stable state signal |evel froman unstabl e state signal level by logically
mul tiplying an inverse output signal of said first conparator by an out put
signal of said second conparator. 10 The circuit preferably further
conprises: third and fourth del ay circuits which are in serial connection
and generate fourth and fifth | um nance stgnals 15 by del aying said third
|'um nance si gnal ven third r b h
generate sig %r%ﬂ#eﬁ&% étﬁrﬁ? -0 tartkgg%lalifl@ f%%lr‘?% +£€1&rrltg%§ew2#8nal and
sai d flfthI|gmvenuxefnrﬁn¢efsnmmah;danﬁlrd | um nance 20  signal and said
fourth |um nance signal, respectively: third and fourth absolute value
circuits which convert outputs from said third and ‘said fourth
subtractors to provi ddnst r gased Waiehh ganexafkes vihkes sesend FAnERGL

~ fourth cqmaraf, gcly r;%jﬂ-?@ ﬁﬂéﬁea' nesad bhi sdiancHiod t hunbaahuee
val ues bj(/grgorr%' 28 ngV\%utputs from .-isaid thrgggand fourth abs I#ﬁ_e valau‘e

circuits witiFignakli ¢BaAngeFerfCcR sﬁtgﬁt%}e afiie 56 £l

cLJenerat es thfurfslk‘tfai?]l§0§té&e sigmall a'tewe:pobgt l‘dgelcaa].lye\lm1'bipkya1!!gt By d
um nance.signhal: chan an. un I 535% tabl e
state signal ‘RS %y%‘%{ﬁ%al Ff]g Af %taq'tde ﬂg-ge é | rét@in by o

: output 51gnal of sald second comparator.

10 ' B
- ‘The ‘circuit preferafb_ly' -- furtb‘?r -°°?“Priées- o

, Iahi thlrd and fourth delay c1rcu1ts whlch are ‘in. serlal
o connectlon and generate fourth and fifth lumlnarrce s:.gnals
15 by delaylng said third 1um1nance 51gna1 by glven amounts,-

| thlrd and fourth subtractors whlch generate signal

dlfferences by subtractlng sald fourth lumlnance signal

and said flfth lumlnance s1gnal from sald third luminance

20 signal and sald fourthﬁlumlnance_slgnal, respectively;

fdthirda and- fourth absolute .value, circuits which

convert outputs from sa1d thlrd and':said fourth

N | subtractors to prov1de thlrd and fourth absoluté values;

25 . I . o

- thlrd and fourth comparators whlch reduce noise in
'gsald third and fourth absolute ‘values by comparing outputs
from sald thlrd and fourth absolute value c1rcu1ts with

the g1ven reference 51gna, and ' '

30 ' .
| _ a second gate wh1ch generates the . flrst control
51gnal at a p01nt when a level of said th1rd lumlnance
signal changes ‘to an unstable state 51gnal_level_from a

stable state__.sli_gnal-_level__.'byE logically Jmlltiplying an



out put signal of said third conparator by an inverse output signal of said
fourth conparator. Preferably, a data selector is provided in which said 5
third | um nance signal is connected to first and fourth input term nals of
said data selector, said second |um nance signal is connected to a second
I nput term nal of said data selector, and said fourth | um nance signal is
connected to a third input term nal of said data selector, 10 wherei n
said data selector is arranged so as to selectively output said
fourth |Ium nance signal while said firgt —control signal is generated, and
two sel ectively output said second | um nance signal while said second
control sigatputs gbywabt &t saidhethiw@nidomparatiorledya shyiirlersarage

processor adapted to rfqQrm.t, d of the first aspect or including a
circuit acsgggPﬁgsfgngﬁeo egﬁﬂgpgg%%b .Qﬂypé}atongr a better

under st andi ng of the invention and to show how the sane may be carried into

ef fect, ref er enggetiablyign Beaidese PUcHY 0L S26VRhEa 1R VLM Safyto 7 of

t he acconpanyi ng _di agra ( aw ngs, In 25 ure 5 i s one
exanpl 8 of thardddamifancs i stgnal cipt cRORGCHedy ' FRESEr adhtEowAdnt i on
Figure 6 | sngutaveeninadbagonn eelidl | Gata0 B&;e_rca:o'ir;,Ra][&ﬁP D@ 7 i @
COITpa.ra.lv I,agram o1, wayerorns I n e correcti on. ererrin 0 Igure ,
first thr oWBRANANEEH SdGNal 48 conected £912188CRRA. FRRAY GEFRAAL | n

series del ag saia @atlagséleetiorfiand saidifmnceh kimirvdncé aigral israge by

a connected to a third input terminal of said data selector,

10 wherein said data selector is arranged so as to
selectively output said fourth luminance signal while said ~
first control signal is generated, and two selectively
output said second luminance signal while said second
control signéi is generated. '

15 '

The invention includes a digital image processor
~adapted to perform the method of the first aspect or

including a circuit according to the second aspect.

20 For a better understanding of the invention and to
show how the same may be carried into effect, reference
will now be made, by way of example, to Figures 5 to 7 of
the accompanying diagrammatic drawings, in which:

25 Figure 5 is one example of an edge correcting circuit
according to the present invention;
Figure 6 is a waveforms diagram relating to Figure 5; -
and
30
Figure 7 is a comparative diagram of waveforms in
edge correction.

Referring to Figure 5, first through fburth delay
35 circuits (11-14) which are connected in series delay a



prescribed wunit, and generate second through fifth lum nance signals
for an 1image respectively. First through fourth subtractors (21-24)
generate first through 5 fourth subtracted signals by subtracting a first
through- fourth Iluminance signals from second through fifth |umnance
signals respectivelvy. First through fourth absolute value circuits
(31-34) calculate absolute values fromthe first through fourth subtracted
signals. First 10 through fourth conparators (41-44) generate first

t hrough fourth noise reduced conpared sTohaTs by conparing a given
reference signal, mnth outputs fromthe first: thrgy h fourth absokyte value

circuits (31 d3’451 ized Lrgfat é‘{r@ﬂa%ersd‘tgé?]a on8TcofPIE sP¥naf by
| ogi cal | y nlgded ot Ded> undg, i ngadsegengralteof sdupﬁdrsﬁhrmmghreﬂlﬁtgna

by the secon "b’;r}Par edc:ﬁlﬁ%}"?ﬁﬁtl srec%@ld gﬁgﬁngggsggg%E@tﬁ? ?h ?‘ﬂ-st

control sign ylng an-i rse ourth
conpar ed S|gﬂthrdughrﬁpurmhcﬁuhwqﬁﬂtmr6| 24)Aqq@saa§e|§crst tBopught put s

~selectiv Ll t%&byrg&ééeaigﬁemg bgomxfa%f |&'”H@£'€etﬁr8{]§h5 for

an |mage Irst an econd ntrol signdls as sel ectLy
signal s afterfmnptlhtlll’gmi-hénf:ﬁl r.gignadisnafEens; @%0% tHeenght §h§tbhe

;. fourth input fgiiidwes, stﬂaﬁxaaeg:%ésbé&taaaqy SI grerstto theos:gmndouapnt
" termnal, and 25 - the fourth, Iunlnanfe s&g i hg |£g %erg1nal
. Therefore, BPSRBITRCIIHE SFedti® (- R Fu h% Vanar
. accordung tC)ﬁﬁva&mWEfEﬁEttthubugh fbhztoommhﬁnantadranmaks First
evel -varg atl 9 J e SkePa' sisstehEsdon N
ot her tqh’ ‘%%bep%‘g%‘flf’ogno%% n‘igrr?bgfig‘?g%a#ggecones l*ess sfnce
t he data sel eforti Gﬂs)lsmtrmdm&‘ia qqmprad'eldmnlmadé SYgRramPardngt Regivedt and
(the second cquisplesignalmie 1A% Obutdlis oot kHdle rssetndchyslgance
si gnal when t 1St and' ‘second control S|gnals are "01", ?
out puts the fﬁgnrth absolute value circuits (31- 4). first gate (51
generates a second control 51gnal by loglcally multlplylng
15 an inverse 51gnal of . the flrst compared s1gnal by the
"second compared 51gnal _ A second gate (52) generates a
| flrst control 51gnal by 1og1cally multlplylng an inverse
51gnal of the fourth compared signal by the third compared
51gnal. A data selector (60) outputs selectlvely any one
20 'of the ‘second through fourth lumlnance 51gnals=for an.
_1mage by taklng the flrst and second control signals as
‘selective signals after 1nputt1ng the third- lumlnance
_ signal to the first and the fourth input terminals, the
N - second lumlnance 51gnal to. the second. 1nput termlnal,_and

25 _the fourth 1um1nance 51gnal to the thlrd 1nput terminal. -

Therefore, by 'correcting an edge of the image
luminance 51gnal accordlng to the above constltutlon, the
i“correctlon tlme at a level-varlatlon reglon of the. image

30 - lumlnance s1gnal is reduced . In other words, a- -.edge
i 'portlon of the lumlnance 51gnal becomes less s1nce the
'd-data selector (60) outputs ‘the thlrd luminance signal when

the flrst and the second control ‘signals are "00" or niiw,

'.outputs the second 1um1nance s1gnal when the flrst and the

35 second_controlas1gnals_are "01", and outputs the fourth



-9- lum nance signal when the first and the second control signals are

"10". In the waveforns diagramof Figure 6: 5 Waveforns "6A-6E" are the.

first through fifth |um nance signals; Wavefornms "6F-61" are the first
through fourth 10 conpared signals; Waveforns "6J-6K' are the first
and the second control signals; and 15 Wavef orm "6L" is the final

corrected | um nance signal which is output fromthe data sel ector (60)
according to the first and second control signals. Figure 7 is a
conparative di agram of waveforms 20 _rgelating to an edge correcting
circuit of the prior art and to the illustrated exanple of an edge
correctinglewividnicefsidgalr onen thyepirsh. aH®e théuslecdmy eshegbrent of
the present ,invention 25  is now described in nore detail, with reference
to Fi guresS39N81S;7¥® "AMen the digitized | um nance signal "6A" is input
into the first through fourth delay circuits (11-14) in 30 series, the

second t hrough fif 'Qﬂﬁﬁg igﬂﬁhéi | elayed by the del ay
circuits are geﬂg}a é%Q§£ S omﬁ§in -4£§figéﬁgzgiéély. The first through

fourthS5delay circuits (11-14) can consist of D flip-flops, and a delay unit

of the delay ci yadidsdSm@®Nen SROBENNJa¢kOCkheY Cled st 3RnrdlfdiRy #{€en
| um nance signal. Thus, the first through fifth - 10 -"lum nance

si gnal s ar dUBHPANGR BAER LS gnal s which are

Waveforms "6F-6I" are the first through fourth
10 compared signals;

~
Waveforms "6J-6K" are the first and the second
control signals; and
15 . Waveform "6L" is the final corrected luminance signal
which is output from the data selector (60) according to
the first and second control signals.
Figure 7 is a comparative diagram of waveforms
) 20 relating to an edge correcting circuit of the prior art
and to the illustrated example of an edge correcting
circuit of the present invention.
e’

The illustrated embodiment of the present invention

25 is now described in more detail, with reference to Figures
5, 6, and 7.

When the digitized luminance signal "6AY" is input

into the first through fourth delay circuits (11-14) in

30 series, the second through fifth luminance signals which

are delayed by the delay circuits are generated as shown

in “6B-6E" respectively. The first through fourth delay

circuits (11-14) can consist of D flip-flops, and a delay

unit of the delay circuit is one sampling clock cycle to

'35 delay the luminance signal. Thus, the first through fifth



succe55|vely del ayed by one: sanpl i ng perlod interval. In an actual digital
si.gnal; processing circuit, a sanpled quanti zed step value is held for one
sanpl ¥ ng clock 5 - period, but is shown as.a dot in Figure 6 for ease of

expl anat i on. Therefore, the dot in Figure 6 neans a sanpled | um nance
signal. The flrst through fourth Ium nance signals as in 10 "6A-6D' and

t he second through fifth lum nance signals as in "6B-6E' are applied
to.. the first through fourth subtractors (21-24) respectively. The

first through fourth subtractors subtrack® éhe signal fron1the ot her,

resul ting infzero 05|t|v val ue, a,b n %atlvecvalue ? h t.he result
IS not zero ‘fmhlé?ﬂ >t 9N Fgﬁel ) NG Tan? 298 ﬁné’f l‘f}é are
changi ng. . éﬁmmessxeelytﬂelayedsbysoberaampilbﬁlpenmbﬂuustarwaﬂ.zeﬂm

posi tive dat "2 "k Bes e and itAl of he
subtract or | (aa?l’@ﬁ1 Sﬁ’it &l ‘%g 1%%?0515%1 ope agfa'?g " élfg%u#t 11% S3plsd
"t12" of Fi gmrearstnrﬁ@ cHeeRIt érarlrtmn ke helét £0F oIe t Bampddineh clock

subtract 0§S ateridal 18ut Ofs FiRykA GsCal 88t SHAVF Bgurd Eatasl& 1ea§éBlel% 125

RESULT POSI TI'VE .+ - NEGATI VE FI RST' SUBTRACTOR
t10-t12 SECO\E?‘@BT%H@R Therefores ;the dot 1’91f%gi§erHFRL‘}‘%%5ErRRCTm
t4-t6 samgzealyuﬁﬂnance siGAWRTH SUBTRACTCR t 5-t.7

+13-t15 . “As shown in table 1, the first through fourth subtractors
(21-24) output ei.ther a positive or a negative val ue where the-level of
| um nance signal chaegesirstThthoought stduth t Aunfinagicet hsbgghlsowas hin

ingéathHS (QQAEQQ" ndaEEeaQQéaﬁé £Hr8@§hffif£htEﬁﬂHHQnEQUEEBnﬁﬁéohgte
- in "6B- 6E"' are applled to .the first through fourth
__subtractors (21 24) respectlvely - The .flrst through

“ g

fourth subtractors subtract one 51gnal from the ~other,

: resultlng 1n a zero, p051t;ys_volue,_or negatlve value.
'15”_?If the result is not zero, 1t'means.that,the_level:of the-
| lumlnance_ 51gna1 is changlng. . .Therefore, the first

subtractor (21) outputs a_non=zero p051t1ve data. at ngan,

nt3n, ~and "t4" of Flgure 6. Also, the first subtractor
,m”7(21) outputs non- zero negatlve data at "tio", "t11" and
26;'2"t12" of Flgure 6. . The outputs from the first. through the
:-_ fourth subtractors at "tl t16" of Flgure 6 can. be shown as

} 1n Table 1'-.3 T .%jg:i? i

25 .. . . . .. t.. . mresour

R o.¥e | POSITIVE ~ | NEGATIVE '"

© FIRST SUBTRACTORlﬁ_ui'f___tzﬁtdﬂ_ | tio-tiz H

 'SECOND SUBTRACTOR | *  t3-t5 - | ~ €I1-t13

' THIRD SUBTRACTOR . | ta-t6 |  tiz-t1s

'30. || .FOURTH SUBTRACTOR : ° :| - ~t5-t7 - t13-t15




circuits (31-34) respectively and becane sane val ued positive nunbers
regardl ess of their signs. Thus, the negative data fromthe first through
fourth subtractors (21-24) are converted to positive data, by passing the
10 first through fourth absolute value circuits (31-34). The outputs
fromthe first through fourth absolute value circuits (31-34) are applied
to the first through fourth conparators (41-44) for- a conparison with the
external reference signal from outside. When t he output signal 15 from
the absolute value circuits (31-34) +sigreater than the reference signal, a
| ogi cal high signal ("1") as in (6F-61) is generated. The reason for a
conpari son bet waan shewnef dnentebiegnal the tfikrst grchsodglym fdarthi r st

through foug il SUPdAct %&ﬁna};pﬁsﬁw aatha&ouggoéfem éP a u@ﬁ@éﬁéors

(41-44) is to preve ving_nol se
reference yadve where therdeved &ie%QﬂiﬂQﬁ%mcélgvéh Fhémﬂ¢3WW)T@€ntlcm

l'um nance gugprits er:%:@mwel qcirtsa; - cugH rﬁﬁiﬁh ﬂ&ﬂ&meewﬂm act ual

| um nance signal . fﬁﬁl er ef the first t Oﬁgh fou ip arators
preven® a d&e t ?Kﬁ%ESFnQHﬁ?q sP&ﬁa Vatherate a
IggicaL hi gfirehgns «31"B4whearspébtﬁ®eaqceand thecdﬂearedeIQ?mduea hi gher
than the given,3Q erence |l e ev t

| um nance ?oge‘ﬁ' 1% '&‘E% Frv!i' Wi aéﬁ Ehe# él’(ﬁ ffe&t‘ % {uh?he

del ayed si gneglatiiye ohatatﬁaqmt rtéxeguﬁnetrstr ethrengh Ifmrth smraet;omanen t he
| evel of tga)ﬂ-ws)na@fé eoalaktl e N ﬁBéE&WG Wééh“ﬁ? a%s:ﬁr%g'fﬁe zero

si gnal gener at e herefore, when the first |Uuninance
S|gnaﬂ°as f1r5t1£hr°wﬁh'§R°rﬁﬁ| Hsgﬁ&§§ HPlBPa€krFB%EF {31-34}pecThec

peri od outputs from the first through fourth absolute value ~
circuits (31-34) are applied to the first through fourth
comparators (41-44) for- a comparison with the external
reference signal from outside. When the output signal
15 from the absolute value circuits (31-34) is greater than
the reference signal, a logical high signal("i") as in
(6F-6I) is generated. The reason for a comparison between
the reference 'signal and the signals from the first
through fourth subtractors at the first through fourth
20 comparators (41-44) is to prevent a malfunction by
}emoving noise using the reference signal since there can
be a difference even though two identical 1luminance
signals are applied to the subtractor, due to noise in an
actual luminance signal.
25
Therefore, the first through fourth comparators
prevent a malfunction due to noise in the luminance
signal, and generate a logical high signal ("1") when a
difference in the delayed signal is higher than the given
30 reference level, that is, when the level of the luminance
signal is changing with time. Also, when a difference in
the delayed signal is lower than the given reference level
- that is, when the level of the luminance signal is not
changing with time, a 1logical zero signai ("o") is
35 generated. Therefore, when the first luminance signal as



and .t hen changes-.to white | evel which changes back to black |evel after.a
speC|f|c perirod enters and is del ayed by one sanpling period interval at
the ftirst through the 5 fourth delay circuits (11-14) as in "6B-6E"'. The

first and the fourth conpared signals as in "6F-61" are generated
onIy during a transitional period where the level of the |um nance signal
I s changing. 10 At the first gate (51, the second conpared signal

and the inverse signal of the first conpg&ed S|gnal are logically
multiplied to generate the second controt“signal "6K'. At the second gate

(52), the third c ared Si n
conpared - si. g_H-a\ 'TP %{' ?I 9gn‘hp‘$ck§l ¥§&§?o¥§gggrzﬁg ‘-H:Fn}o# )EL contr ol
signal. "6J" andThttBent hﬂm‘ngesa tontwhdltesi gemel bebdebs chenyegi dicki HRal

"1" when the.] h
g PR e MG Sl IO SO eniife | nd s AdPAvad |1

is, a two- thyesxm) samhmg ngem@qioanﬁerayéda§| b forsthhroygh the
| umi nancg 'si ghalpey Sad!s é&rau&eéer(qricq Z gl in "EBheEw.se, THdiesiFst

control S|gnal sta as: I'cal < -zefro. t he second trol, signal
becomes a | ogih X’P ‘{:}’n‘%} i lﬁﬂmﬂfetf%ﬁe sdl%rféﬂﬁ’ e WatPrr %{J égt' at 3’9\/\,here
t Ee Lle?/el of gfen?gratai gaanycrmngmg_ aa ipransSitacdalt ¥¥ricdd " eKerief the

thir um nance (S &S e si gnal . O herwi se,

the second: 36HF§OQH§*6H51ER%S% §§ﬂ%g|ca ézéﬁéﬁggﬁﬂerefore the first’
and the second control signal s are ©00" -when'the third control signal such

as "6C' |s ‘the 30 f t S S e d the
fourth &nd fifth I um%lél%ceﬂglggn g: {er~ deFﬁé %Eg?ﬂgr Mﬁb@%gné nalﬂ

Wil not be ehghgeei ANYeRpS edgmlu@f Th%efifilgﬁtaﬁ&n?é&&@d %b?ﬂgh agﬁgnm s
bécome " 10" fcéilf?y i 11tk J B D ARC Geviedarle Bhar secbadcbentgeolt signud|

fromthe 35 "o ap! eh_t e eseacnéjn eé:aot”ées(szn)e,lnthé L!t%lzbgfgorn?pépeedtgl&gal
o ryand the 1nverse 51gnal of the fourth compared s1gnal are
15T” loglcally multlplled to_generate the flrst control signal
.”f"GJ" _ Thus, the flrstﬂcontrol 51gnal becomes the logical
"51gnal win when the level of a base 51gnal changes from -
- one to the other as 1n_“t4" and "tiz2" of “6J" 1f the thlrd
_'lumlnance 51gnal such .as. _“6C" (that 1s, a two-tlmes
zoa':sampllng perlod delayed 51gnal of the flrst ‘luminance.
51gna1) 1s used as ‘a reference 51gnal Otherw1se, the

_Tflrst control 51gnal stays as loglcaL-zero . Also, the

second control 51gna1 ecomes a 1og1cal naw signal just
~ -.;: before a stable state;from a state where the level of a
25:;151gna1 changes as 1n:"t5" and "t13"_of “6K" if the thlrd
--:'1um1nance s1gna1 as “GC" 1s used as a reference 51gna1.“
'Otherw1se,. the_ second control 51gnal stays as . .logical
Thzero._ Therefore, the flrst and the second control signals

_ _T'are "00“'when the thlrd control 51gna1 such as “6C"_1s the
30_T_f1rst and second lumlnance 51gnals ‘before delay .and the
o .fourth and flfth lumlnance 51gnals after delay that are
| 'not changed and w1ll not be changed in compared value.
The ‘first and second control 51gnals become Miov. where the
third luminance 51gnal starts to change its level from the

35 stable state and becomes "01" Jjust before the third



-13- lum nance signal starts to stabilize froma changing state. The first
and the second control signals which change 5 as stated above are applied
to the data selector (60) as a selection control signal. The data sel ector
(60) takes the third lum nance signal as an input to.the first and the
fourth input termnals, the second | um nance signal as an input to the
second input termnal, and the fourth 10 | um nance signal as an input to
the third input terminal. Therefore, the data selector (60) outputs by
selecting the third | um nance signal -wAgn-the first and the second contro
signals are "00" or "11", outputs by selecting the fourth [ um nance signal
when the cmﬁxﬁmaﬁé@naﬂjs;rme 5tArts5 toastabililZearfion 13", chadgangputs by
selectlng t econd | um nance signal when the control signals are "01" as
in "t5" €. Therefore, a final |umnance signal fromthe data
selector "60" becones the edge corrected signal which requires |ess

conversi.on t1me #ErE e dif Anebedifi?ontluT! 836815 GRILNCRARASE 25

shown "6L" of Figure own I n ure 7, correction

achi evéd byas e3krted aheveoaver §P§|41Fidrré'—°aﬁd“=ble¢%‘a |$@1%°§?ﬁrl(§% P& nt and

an endi ng @ldélé&t?oﬁdcg&nﬁﬁgloéhg 2. sithel da€® selaa{—.orS(bn)ouanahtl ng
data just before a ghiﬁglnas I n where_ the | um pal , " 7A" starts

to change foce iﬁﬁqﬁhrﬁﬁt?ﬂglﬂgPE (Nﬁ s 158ti 288 poi nt
where the pmentfqmsuh hefputeﬁelmntaats | ithet senohdortummhun:gl sggahat asstarts

as in "T2" and, "E £ tan EE%éﬁﬁﬁw'ﬁg re. fﬂ?ﬂ ?hﬁ R?? EESrER

di spl ay t hé ance S|gnal VI Vi C|ng ange 1 evel s
as inz1orcC mrtmncemx@mmlg as ampinputictofthe stlgma«ﬂ input tiermipadhe edge

correcti on.pherefore, the data selector (60) outputs by selecting the ~’
third 1luminance signal when the first and the second
control signals are "00" or "11", outputs by selecting the
fourth luminance signal when the control signals are "10"
15 as in "t4" and "t12", and outputs by selecting the second
luminance signal when the control signals are "01" as in
"t5" and "t13". Therefore, a final luminance signal from
the data selector "60" becomes the edge corrected signal
which requires less conversion time where the level of the
20 luminance signal changes, as shown "gL" of Figure 6.

— As shown in Figure 7, the edge correction is achieved
by reducing the conversion time and detecting a starting
_ point and an ending point of a edge region in a signal,
25 that is by outputting data just before a change as in "7C"
where the luminance signal "“7A" starts to change as in
wpl* and *T3", and outputting data from a stabilized point
where the point Jjust before the stabilization from a
changing state starts as in "“T2" and “"T4"%. Thus, as shown
30 in “7B", it is possible to display the:luminance signal
vividly by reducing the time to change levels as in “7C*"
without changing an amplitude of a signal level during the

edge correction. )



- 14 - In addition, if the conponents in Figure 5 are connected in
nul t'iple steps series, a certain edge correction-can be achieved even
though the tine for the |um nance signal level change is increased. 5 As’
stated above, by applying the edge correcting circuit in a digital inmage
processor, a sharp.edge of an inage can be effectively generated
regardless of a contrast.in a pixel of a boundary region by reducing the
10 conversion tine of a signal level in the edge of the imge. Al though
specific constructions and procedures of 1#h& invention have been

illustrated and described herein, this 15 S way, of l e, onI and
it is not intendedmn haGdifd oy ehfi ohh%e ‘?‘?“i‘ﬁ‘?’é%‘y‘i% e & r‘r\gp %é

const ruct i ongoHHedt nqtmodnxmﬁiﬂme(tteﬁle sdtied ia td:mﬂaainvm étﬂgea5| |y

recogni ze that t e artic Iar el e r I Q sEpk! ar
met hods. may .[5@%d: HGRR.- B8 2ChISIH %% om @E@nggge t?lf(;,‘g% nventi on.
- 15 - CLAIN&umhnandklsIghﬁﬂ Ienekxnhamgeneshbmcr¢®$edredUC|ng 1 evel
tran3|t|gp ti mes of a |um nance- srgnal inadigital inmage 5 processor

t he net hdd conprising. the steps of: &gg generating a first control 8nal
By detecting the iAsm séatednsaiove, a gRBP1YED8| theinefgro CoRESEtin

- lum nance si Qﬂ%ﬁ@r)}] 5 40af§2eqe; ihlgkbproeeesali, NG exeeqprwbq@nafohn
si gnal by detécting the:inm nent ternination of a.g gpal EY tra93|t|on
_1mage_ can be effectlvely generate egar:
contrast in a plxel of a boundary reglon by . reducing the
10 conversion time of a 51gnal level in the edge of the

image.

Although speoificiqonstrggtions_and_propedures of the

.. invention have heen iliustrated-and described herein, this
15 is by way of example only, and it 1s not intended that the
| 1nventlon be llmlted to the elements, the constructions
and the method dlsclosed One skllled in the art will
-ea511y recognlze that the partlcular elements,
subconstructlons and 51m11ar methods may be .used w1thout

20 departing from the scope of the invention. _ T



prior to lum nance signal stabilization; 15 (c) converting and
outputting a pixel level state which is the same as a pixel Jlevel state
before onset of said signal level transition, so as ' to delay the onset of
said transition while only said first control si ' NENHMerated; 20
(d) converting and outputting a -pixel |evel statgmmuﬂmr‘ ane as a

pi xel level state after a conplete signal level tfansitioM, 8o as to speed
up the conpletion of said transition while only said second control signal
25 I's being generated; and (e) when feither said first nor said second

control signal is generated, or, when both said first and said second
control signalrMsze generated, outputting a stable 30  pixel |evel state.

2. An edge correction circuit for reducing level transition tines
of a lum nance signal in a digital inage processor, the circuit conprising:
35 - 161. a fr stedgmt redrseghdlorgemethiod vierh yeducdigs ddvelt

Where sat d P anFAbAcH Eindly df'3 1T BRHed T B 3 EReA Snddd"S el
gener aBor REPSRS§O¥or hes metdhad) cCaRIGHRAND &he | Stepgnaf: by detecting the
inninent tern?nat!on of a signal !evel _transition“ prior_ to Igninance
signal stabiliza)jor 10, WEre! I ke Sk di " 81oRe1t 1 glenalihg beino
the imminent onset of a signal level transition where a
luminance signal starts to change;
10
(b) generating a second control signal by detecting e
the imminent termination of a signal level transition

prior to luminance signal stabilization;

15 (c) converting and outputting a pixel level state
which is the same as a pixel level state before onset of
said signal level transition, so as to delay the onset of
said transition while only said first control signal is
being generated;

20 )

(d) converting and outputting a “pixel level state
which is the same as a pixel level state after a complete
signal level transition, so as to speed up the completion

~ of said transition while only said second control signal

25 is being generated; and

(e) when neither said first nor said second control
signal is generated, or, when both said first and said
second control signal are generated, outputting a stable

30 pixel level state.

2. An edge correction circuit for reducing level
transition times of a luminance signal in a digital image
processor, the circuit comprising:

35



generated, a pixel level state is converted and.output, ’the p|x ‘N!e
ﬁ itg

Stat e’ being the sane as a pixel |evel state prior to the

signal level transition; 15 while said second control -

generated a pixel level sate is converted and out put mhlch is‘the same as a
pi xel level state follow ng a conplete signal |evel transition; and when
neither said first control signal nor said second control signal is
generated, or, when both 20 said first %nd second control signals are
generated, a stabilized pixel |evel stat& is converted and output. 3. An

edge correction CIJ Cflii,

S d 25 first and
second delay.cireuits" mﬁe %é?ggi1%¥§ f’%gﬂ 5%€$gnw & g FEFLL® Becond
and third |finstamentighs gnahibh deteckiny ccheyimghimentnonset oft &

respect to aglgﬁpqe%;élummeﬁrgwe 3QaEBriﬁmﬁﬂgnéécgggnéﬂbééé‘f{:grS

whi ch generate “signal differences:by subtracting-the secon um nance

signal and t % FHaANESaR si gnal fromthe reference |uninance signal and
t he secomd | um nance signal, respectlvely 35 - 17 - first and second
absol ute:val ue circuits ert ou;puts frgy m sai d first and second

subtractors to pnﬁn%ﬁ9?$$ ?°3ﬁﬁ° et A0 IENGEALRR| WALCh; generates a; ang
second conparsaticr s seltorkd r ednteohoi skgnanl sdiyl tietectdnd sehendimbieénte

val ues by Companifith QbRu! sef rgm éfggfﬁl [ 3LyaRd: %@%%@qt%fborst ng' wFecn

circuits with a given reference sig
gener at es t hd Udd@mPe cntgnsal Stablllzatlon,

10 L
' whereln while'said“first control signal is being
generated a plxel level state is converted and output,
the plxel level state belng the same as .a pixel level
. state prlor to the onset of sa1d 51gnal level transition;
15 whlle said second control 51gna1 is being .generated a
pixel level sate is converted and output which is the same
as a pixel level state follow1ng a complete signal level
tran51tlon, and when neither said first control signal nor
said second control signal is generated, or, when -both
20 said flrst ~and second control s1gnals are generated a-
o stablllzed plxel level state 1s converted and output.
.3.' An edge correctlon c1rcu1t as clalmed in claim 2,
RN ; . compr1s1ng
25 o | P | -
| , flrst and second delay c1rcu1ts whlch are in- serlal-
connectlon- and generate second .and . third lumlnance :
'51gnals, whlch are delayed by glven amounts with respect
to a reference luminance signal; '
R | flrst and second subtractors which generate signal
' differences by subtractlng the second luminance signal and
.third lumlnance 51gnal from the reference luminance signal
_'_and the second lumlnance 31gnal respectlvely,.'
35 ' '



signal at a point when a level of said third | um nance_signal changes to a

stable state signal level froman unstable state signal |evel | ogi cal |y
mul ti plying an inverse output signal of sald fi ﬁﬂnm an 15

out put signal of said second conparator. 4. m circuit as
claimed in claim3, conprising: 20 thlrd andc f ourt*h delay circuits

which are in serial connection and generate fourth and fifth |um nance
signals by delaying said third | um nance signal by given anounts; third and
fourth subtractors which generate signal7 26 differences by subtracting
said fourth lum nance signal and said fifth | um nance signal fromsaid
third lum nance gixstl amd ssedohdurabsbtimteanvalyegnaircnétpecwhiehy;
third and f §9%#ﬁ V. [ F SUJ | S 0 u from
sai d th|r é%%r al ?ouf%ﬁﬁsﬁﬁgéag%%?ghégapr%3? a E§S£ aCQ§E§03§th
absolute\uﬂlﬂxldQr#%tﬁﬁnﬂnﬂoﬁ?FﬁnéoﬁbﬁpépﬁﬁsVﬂﬁPGﬁ reduce noi se in said
third and fourth absol ute val ues by conparing outputs - 18 - fromsaid
third and fourth_absolute value circuits with the ive ref erepnce signal;
and a second gatBIHRF cANGe RESANSS T?EP???E?r%oHFFSg e QSiﬁﬁwlﬁf Ao nt
when a | evadaid sk tarid ddadridabee lsiten o laeanpgsconpap ingsbabpatst at e
signal |eve fro S t b, | l{i.plying an
out put sigﬁéf fm%a dﬁﬁﬁ %%ﬁ%%?% ofégéSYSLehﬁ%#gg %g% é%gg & ab éf sai d
fourth ccwwgﬂvgmwreﬂgrénce Shgnaye endrectlon circuit as clalned inclaim
4, wherein: a data selector is provided in which said third | um nance

signal is connected to first and fourth input
10 a first gate which generates the second control

signal at a point when a level of said third luminance ~

signal changes to a stable state signal level from an

unstable state signal level by logically multiplying an

inverse output signal of said first..éomparator by an
15 output signal of said second comparator.

4, An edge correction circuit as claimed in claim 3,
comprising:
20 third and fourth delay circuits which are in serlal

connection and generate fourth and fifth luminance 51gnals
by delaying said third luminance signal by given amounts;

- third and fourth subtractors which generate signal

25 differences by subtracting said fourth luminance signal

and said fifth luminance signal from said third luminance
signal and said fourth luminance signal, respectively;

third and fourth absolute value circuits which
30 convert outputs from said third and said fourth
subtractors to provide third and fourth absolute values;

third and fourth comparators which reduce noise in
said third and fourth absolute values by comparing outputs



terninals of said data selector, said second |lunmnance-15 signal is
~eonnected to-a second i nput’ ternlnal of said data sel ector—and-sai-t-fotrth

: Iun1ﬁance signal is connected to a third input ternlnal
sel ector, wherein said data selector is arranged so as ,HBM“ EMH“'

out put sa_i d fourth | um nance signal while said 20 fi r S
generated, and two selectively output said second |um nance signal while
sai d second control signal is gener at ed. 1 An edge correction circuit
subst aPtlﬁIIy as 25 her ei nbef ore descrl bed with reference to Figures 5
to 7 of the anyi ng r (0] Jiad

substanti al | %‘heré#n gégrhga f%ur e?%ﬁ%ebgﬁgb %{ﬁﬁes éw%gh 7 of

"the 30 aCCGMﬁamwvﬁy(ﬁﬂiﬁﬂﬁﬁ#eiﬁlgnaﬂchiﬂ@al i mage processor adapted to

perfoanhan edge correction nethod according to claim1 or cIa|n17 or
rovided with an edge corr

p g ection circuit accor ensg Lc%eanhrst con roims 2

to 6. - a second gate whlc genera
5 signal at a point when a level of said third luminance
v signal changes to an unstablé state signal level from a

stable state signal 1eVe1 by logically multiplying an
output signal of said third comparator by an inverse
output signal of said fourth comparator.

10
5. An edge correction circuit as claimed in claim 4,

wherein: a data selector is provided in which said third
luminance signal is'conhected to first and. fourth input
terminals of said data selector, said second luminance
15 signal is connected to.ajsecond input terminal of saiad
data selector, and - said fourth luminance signal is
connected to a third'input terminal of said data selector,
wherein said data -selector is arranged so as to
selectiveiy—outputZSaid fourth luminance signal while said
20 first control_signelzis generated, and two selectively
output said-séCond'luminance signal while said second -

_control signal is generated. - _ -

eg/: _ 6. An edge correction circuit subétantially" as
25 hereinbefore described with reference to'Figures 5 to 7 of
the accompanying draWing,' '
7. An edge'correctioh'method substantially as herein
described with reference to Figures .5 to 7 of the
30 accompanylng draw1ngs._ S '

8. A dlgltal 1mage processor adapted to perform an edge

correction method. according to claim 1 or claim 7, or

provided with an‘edge'correction circuit according to any
35 of claims 2 to 6. |




