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ABSTRACT

Modern digital camera technology has produced huge services for
the users from different ages and specifications .It made it easer to have
images, but the user still needs to enhance those images, which have some
problems when taken by the camera, for not applying enough light, as
taking it in cloudy weather or on bright light or dark area or taking it from a
far distance, all these reasons make the picture not clear having ambiguous
details and colors. So, through this research we used some image contrast
enhancement techniques to adjust the light for dark images, to make them
have deep detail, sharp edges and better quality. Contrast problem is one of
the most problems that face those who work on research field or normal
users.

The aim of this research is to improve the contrast of images that
have bad contrast using both classical techniques and intelligence
techniques. Among intelligence techniques we chose the fuzzy logic
methods, to have images contain better colors all over the image and make
the images look brighter. By studying the classical and fuzzy logic methods,
we proposed a method named (Fuzzy Hyperbolic Threshold), the proposed
method gave very good results. We applied the methods on gray, colored
images and on a video, and used (Matlab 7) to implement those methods.
Keywords: enhancement, intelligence techniques, contrast, brightness
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& Amally dnadl Ghbiadl gall gl e olall Gawatll aaiey 3 [10] aluad)
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0sS 5l (Low Contrast) cplall dla Aal) sda acds lallas S oS Y olslY) dialy
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. (Crisp Set and Fuzzy Sets) dsuaall cile ganally ddgdl cilegaaall 6.1
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: Y Lgsnsat (Trapezoidal Shaped) casid) 4w J<all <l Liganall Ay =
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(0] otherwise
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:(Histogram Equalization) gsluiall gLsal zaal) 7.1

2 LS lly gl dallen b Lasial @Ehhll AT e dapll s3a e
Gub e e Al clayul migy Ol Ll 2iS miag Bgall Jlas) bhi
Go ST LSs Al gl 5 Aad B (e 85 el (e T sl IS LS b 220 iln
Cues s sl 05 ST 858 13 madl gae S WSy (gl pm Al LT J(0)
Lyb Ao lgulsy madl o adll il o Al GsS8 ol ad o calay)
O gy g Bygaall b o) wis Auhs oo ool dug bl el At sghalla
OB sldiag s g o Jgemnl) o diphll oda (e caglle [BllSil yad) s
el Jagas Al SLAS1 4 3 (e plse B B il Gan el (e Yy sl IS e
Lol S dad 0 o Gure ) SV DS 2o ol g Baaa o ) Ldguall Adadill dad
LS5 S Al suna w2083 5 s Olsll a8 e Jgaasll Sysaall 3 ) goana o
OUSE g 13y gl J9 A Qo Las) e Ll sy alag dajs e ST e 2 gl
2y (e Sl B mad o Aphll o2 e (gin el ) Ysemy clileal)
[BI[71[6]. Lusks Zlea¥) pseall (3o duislll Cilaynl) o e Syl (g9a3 Casmy
el (LS maall duay sl Al Las g

Step 1: Read the origin image (g) of dimension m*n

Step 2: Find the highest level in the image( g(r’c)max ) then Set i=0,
Set total = m*n

Step 3: Calculate the number of pixel g(r,c) that have the same value

where nk(i)= g(r.c) (nk(i) hold the no.of pixel of specific value)
Step 4: For each pixel in the image , do the following :

e Find the average levels pr(i)= (nk(i) / total)
Step 5: for i=2 to max level in the image (first level remain with no

change) begin:

e set the new level : sk(i)=pr(i-1)+ p(i) (combine the levels)

e Set the new pixels to the new levels in the (sk(i))

e end
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Step 6: Show the new image
oall 55 3 cplill dallae G 5ol GhLI i (e dipkl) sda aa oS
- [B1[6] o)) dsals dalladl
: (Contrast Stretching) ¢uldll y&s dduyh 7.2
A Bale] sa Aaphall o3 aggiey il Lishl desdioadl @RI dawd (e e
dasd 43)ga @llg ([10] Gl (g Jumdl (s Ao Jgemall ygeall IS o sl syl
DY) clghaall dilall s3 daay iy Sypeall b diigl dad Jily el o (Pixel) JS
Step 1: Read the origin image (g)

Step 2: Find minimum level in the image (g(r,c)

(r.c)

min ) and the highest
level in the image( ¢

™)

Step 3: For each pixel in the image , Calculate the new pixel g'(r.c)
value through the following Mapping Function :

g'(r,c)= [ 9(r,©)=9(r, Spmin } [MAX — MIN]+ MIN
g(r’c)max o g(ric)min
Step 4: Show the enhanced image ( g)

Byl e o (o lgedi BSH Gadss (Sais «JSS gysuall 8 dad Jily ol Clus 5 L
lzy Byseall (po phae Gaca (b el Jif Aad yans oy e bl Byseall el
Sguall o s el K saall Gans (O asbeall e Gubill dals o
a3 Bkl o3 Al (e a2l o [10]58 gl 30 o culal et el (Sas

[L0][6]5,5a & o) pss DAL s Aol s3ge () B

: (Adaptive Contrast Enhancement Filter) ¢uldll Gawas gdie 7.3
oyl dallae 3 Lladsa) @bl ST e (Filters) ciladsall aladiu) e
Aaphll 038 cendiy Baaly Bang Bgeall Jiad () Bgaall yalic IS Ao W misall i
Logllaall dail) dalal) dalladd) b Y clauksll Gaes & oS ((Global Enhancement)
& (Sub Images) sya shial A 5sall st 2 3 Laal) dallaall ) egalll 21 ol
(Local el Grenilly ey Lo 130y (8386 IS e dua) )il Gl
Ol sl sl e (ACE)cplal) Guad mdine Uik 34 [1] <Enhancement)
e chie o eVl peal) gt ddphll o3 b ay ale (g o Aaally plal)
&us (Mean Value) sypall ASH Jonall alag) o Gus gyguall o Lgindas 2 dalig
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B o M paliall e o il dad & fhall (B paic S Al pes Gub o dles
O WAl guje gam unldy (Standard Deviation)sysall (slaall alaiyl slay) 2
el 53l 33505 aaly 4t Tagyhe sealial) 232 o a5 Bigeall Janoy yuainll Lo
Gk @5 (0,1) O Legiad zhms (KL K2) e (piia o auantl) dlalae et WS il
Bl b L ns saoall Bpall o Jseanll sseall Bl O o cppentl Alsle

! eall sk
Step 1: Read the original image (g) of dimensions M*N

Step 2: Specify the parameters values:
e Specify the value of (k1,k2) which its range from [0 1]

e Calculate the mean value (NI 9)for the entire image where

9
- m*n (ro)eg

e Calculate the Standard Deviation value (Ug )for the image
where:

1 2
a, =J(m*n)_1 (Z(g(r.c)—l\/lg)

r,c)eg

Step 3: For each pixel in the image:

« Apply the enhancing filter (ACE) for each pixel 9(":C)in the
image, where:

M
ACE =k{—9} [o(r.c)-M ]+k, M,

9

e Set the New Pixel Value 9(:¢) =aAcE
Step 4: Show the new image

o5 Al Akl o legi Gollly ladly Al el pladials du)lsall 038 Lida 38
8 Bygeal adate IS Jalass AL gl 8 sane adite ans i 33U aas ladl
dallee 215 (757) anmo 538U 5 gia S dugluia slhial ) 5ygeall it 3 3) 3280 Can i
) ol e caagll aig asly (PiXel) Jlaaa 83U IS Caayn elldy Jodally 2d)gl)
b 3sasall ol (Pixel) I 8 dallad) z3U pumg wy @ cJaud) ) eV e cnad
Sypeall JalS dnllas &35 ) ) 1385 53800)
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: (Fuzzy logic Techniques) cuaal) Ghial &)k .8
0o Gl seall s OY @lldy L)l Hpall (pead (A cudad) Ghial aadie
G Aball Lo gt il (ghilgiallas vie(Grayness Ambiguity) sl (iasesd) dllus
bl ol S0 o A0 Al Al o o Jlgedd) 050 Sl e Aallae dind (lginnls
Cucadll Ghidll @iyl a3 1Y fAaklall 5 2SN jaliall e gana 350n Loy Sl (e
A Al dallee b undl Ghidl gihla calidsy (Jilaal) sda dalles 8 Yl
& dpadll @bkl @pi (8 doglhadl il e Jsaall Luwlia dygae dlls jLaa) 488
t [9] s dnald Jadye D analsal) Cilide dallas
S Bygaall jualic Lisat dlsjall 236 & 2w i(Image Fuzzification) sysall i 1
dap geaie 9 el Cus Digiaddl Jig pladiul duas o8 ) Lda el i
+(0c1) o o8 Aupne
day e Jsanll 2x:(Membership Modification) discasll Jlsa ad cuass 2
Bpeall o Lghul 2yl Aallaall g sl Laclic Lok L 25 dsgunal
ol Ligad lgd 2 Cam dlaye jaT oed i(Image Defuzzification) dwluall Jls) .3
o cmal A sl dalled) Aoy Bl dlayall 038 2oy 288 ad ) Luncad)
ccuad) Ghidl aladiul sl dsllas ol g (4) JSly )guall

4@
illl]llt 9
Image image membership image result
fuzzification meodification defuzzification

A

fuzzy logic
fuzzy set theory

Cauad) hidl aladial Hsal) dalles Jalye g (4) JSal
Omend ) Aaailliy casbhaad) kil Cuen gasenad o Ligeaal) Ay las) Sy
i Y gl (0) e A elal dayd LI yualiall aa digumc All3 plasial &5 bl
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Lol cdadalid) ealiall (1) 1) e o) ) )5 8y0m dspal) 038 alaig cdadalial) jualial
V) a5 degend)) ) T slanl o gl (0,1) 0 sl days 2l paaliad)
Aisle Bygea o ulay ansi Tl 5 (gale) )55 I3 Bygaa (b Gulil Aallae Ao gy

original image

result image

2471250

R A&
\gray-level plane ) \gray-level plane v

Gruadll hiall aladialy Heeall (& Gl s dulee mag (5) JSadl
: (Fuzzy logic methods) cuaall ghial Ao sadiaall Gl 8.1

pladinly Golall g dala oy Galdll (sl Luvadll Ghh (0 DB aladial 3
& (g Adgial)l Luadd) dedll Ayl ccagall @ISzl diyhy AR Dbl
Hapaall Lingall dell s iyl 8y da iRl 43kl
:(Intensification Operator)4&call clalaal) aladiul cplal) i diyk 8.1.1

dS day aSam ) clabeall (any Jalls bl dae iy alal) Guaadl aadig
Aoy olSay G (Fe,Fd) ohuad) Ll dapbll sda 8 Aa3ll 5ypeally dfisun dbis
O1hucall Ll sed (Fe) Lwid) W dulcall 458 (Fd) dhe Cum dugead) Ay das
Lo sl amg(Fe,Fd) o IS a5 Dopumall 2550 doles aaa3 V) s5haall Gaumnig
e lede Jsandl @ Al dygumall dayd Cpaad oy cAdgan Al JS dunliall digaasl) da )
Luleall Zal) 435lg0s (Pixel)d saaall Ladll Qlas 25 23 (A Aslas aon JGY) 55hasl)
s bl Bsall i (PiXel) el dad ae (Auguand) Ald Cuans e lole Lileas )

ikl o3 e los (b Lad
Step 1: Read the original image ( g ) of dimensions M*N
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Step 2 :Initialize the parameters :
e Find the Maximum level in the image(g max)
e Specify the value of (Fe) which its ranges from [0 1]
e Specify the value of (Fd) which its ranges from [10 100]

o Specify the membership U (7€) function which s :

_ Omax — g(r,C) o
u(r,c){1+ - }

Step 3 ; for each Pixel 9(":C) in the image apply Steps 3,4 and 5:
e Calculate the membership value u(r,c) gor 9(r.c)

Step 4: Modify the membership u'(r,c) value as follows:

) = 2.[u(r,0)]? 0<u(r,c)<05
1-2.[1- u(r,c)]? 0.5< u(r,c)<1

Step 5: Get the new pixel value 9 (F+C) as follows :
1
Q'(r /€)= gmax — Fd | (u'(r.c) ) Fe -1

Step 6: Show the processed image (g°)
e denFd) sl of L) deasil) 5 eall 0 320 e Gl 1 Clal) DA (e
G (il al (i, §ygeall Belia) Jili o dexy(Fe) ssxially 8y5uall solia) 50l
dle(Fe) dad ) zlas dnaly olsll @iy (68 llg (dalsl) cplal) @il jgualls (oplal) o3
cona GSalls ) il @y jgeall Wb o(Fd)d ikl daidy olslY) 858 5345 e Jaall
: (Fuzzy Histogram Hyperbolization) cagall sl gzosall diph 8.1.2
oA sall puad clblee (8 goluall (LS zoaall ARl tgglas e paliall
(Weber) o5l e aael ¢us (Histogram Hyperbolization) 4k (Frei) allal)
oo Jitisdl) (Brightness) aod) o el o alladl 138 aag a@ [9][6]5slayl Lalal)
LS Ogilall Array daale sl Dy Jia (luminance) alusdU selay) sady ol Jd

: [9] &
Brightness = log( Light Intensity+ Contrast) ..(6)
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Ol Waaaas S selial) adl alesh J< a5 Gl e Jefiad) Byl ded o
ol QA haa (€ ooy selaaY) 5ad W calua) olgll A cplall A ) dilias
Bgall b bl aygs sale) Lo Jesy(Histogram Hyperbolization) cuaell o))l
dahll ol 4 L ([B][4]selaY) clisiuad hd ays ) sl yguall maad Gusg
Ol @S zyaall Baedll ddall GuySs @ My ¢ aia D6 ) Aulll ila) Sl s
JS dadl) adll daaas ik ge @llyy paall (8 Gl Gaead) Gudadl hid) deaal
DAY clghaall s I3 [4] anle )
3 AU Banas aed digac Ay Aot 5 g Augene Al el B (JAsY) soladl) 8
(100) (o J8 ded i Al ualiali(0)dugne dapd aad um ccipaial) aud J<al
) raliali(0,1) Gn Lisgume 42)35(200) o ST lbia ) saliall (1) digene da2
A eclid D ) Bygeal) ol Jadads daylll o2 & 2 (gl ¢(100,200) (o dad i
dais U (MO g daps Uyt o W sesilit JU dpunal) A da8
dasy lsally ailes) (S 5ypeall saanll all Gl dnlacall A1) 5 8 B ol dulia
D daphl) oda Jeo priags 45V
Step 1: Read the original image ( g ) of dimensions (M*N)
Step 2: initialize the parameters :

e Find the Maximum level(g max) in the image
e Specify the value of fuzzifier (B) which its ranges from [0 1]

Step 3 : for each Pixel 9 (":C) in the image apply step 3,4 and 5
Calculate the membership valueY (™€) from the follows :

0 if g(r,c)<100
u(r,c)=4h if 100<g(r,c)<200
1 if g(r,c)>200

where h=(0.01*g(r,c) )-1
Step 4 : Modify the membership value where u(r.c)=u (r’c)AB
Step 5 : Set the new pixel value 9 (7€) as follows :

g’(r,c):( Ll_l J.{e—(u (r,c))[3 _1}
e -1

Step 6 : Show the resulted image
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: (Fuzzy Expected Value) dadgiall 4uaall 4asdl) diijh 8.1.3
lelss ity aill Lty i85 (S Bseall al (e dad L) o A2kl o2 sl
o Asglall paall (B S5l 8 IS LSS Clas (oY) Sshadll (b o Y puSlaia Gaalatly
o (b) g s Anslll oyl wd e Aad Jlid) oy L) sohlasll e zoad) e
& Al oyl s Bl Al il Cles wy b a2l (520 Claaliia
L zpaig Baaall Byseall 3 (PiXel) 1) dad aaa3 o Aailil) el e slie Wl o 5y geall

Dkl o3 daay A dexdioall Ly lall L

Step 1 :Read the original image ( g ) of dimensions (M*N)
Step 2 :Generate image histogram then find fuzzy expected value(FEV)

Step 3 :For each element in the image apply the following:
e Calculate the distance D(r,c)from the pixel and the (FEV) :

D(r,¢)= | (FEV) ~(g(r ) |

o Set the new pixel value 9 ("+C) as the following

g'(r,c)=max(0,FEV - D(r,c)) if g(r,c)<FEV
g'(r,c)=min(L-1,FEV +D(r,c)) if g(r,c)>FEV
g'(r,c)=FEV otherwise.

Step 4 : Show the resulted image (g’)
Clan 2 3 dgamall Al Gunat ddee I 2083 Y duahylsall oda (o Jaadl WS
b o el )i e Al daBgiall dusaal) dedll (g Adgen Al JS dad G dildl)
- Axdgiall ducaal) Zally Aigun Aot IS A)lhag \giijlge 2ay Ligucal) aliil
: (Fuzzy Hyperbolic Threshold) 4uwaall diagall 4dal) 1 48k 8.1.4
ellyg dapl 5 ¢ gaall (& Gplall (el Ghl 5o o @AYy duball ae
Ghhll sl (8 Laadle LS8 ASK o Lol 3o suall Ghhl Cle e 52U
b o slaeYl suaall Ll paaty seall b Al dad Jily el lad) o ades
3 ol Adlain) aysil saeial) Agiall s prdid (a1 il Ay el S cplalad) i
oS! Ao sana ol ) Adiga ek IS dad sty ST 5l paalae gl ) o) s o
e sanaS seall Gloll gas 85 B Eadall il (e o e Llal Al @5kl o3
O BAELY) e Bodatall Afiall an Aapk Leadia) ds kel dakall 3 ([4] Q) (e 4galiia
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bical 1 gpeall b Aad iy el 32T e aas 1 (Stretch) will s Ak casbed
Ay g o) i cen Ay Bgeall (B S a6 A ddausiall deill L)
sl e Bliall puelas 520 ) Bygeall ppd Alls e Laxily <YLY guen Jadi S
acssiall dally dad J8l aae Sypeall b Afigam ddak JS Alie o5 Wil (b ¢lsDU el
e aliy Lo Digeanll s Jaaely ypaal) (8 dad ey davgiall dadll pa Lgiilie GlliS,
Al elld ay gaaal) Al o Aaalil) ikl A3lsal COLlaall iary aladiad Sigcdlla (S
L1 e 435S el @S mpaal asluly lgbaasy U (T C)dsnlil duguiaal A1 208
[10][6][4] selal! s JSLita (3o lad ) geall b ol A o Lalead) & 53l

faa) lsall g b Ledg
Step 1: Read the original image ( g ) of dimensions (M*N)

Step 2: initialize the parameters :
e Find the Maximum (g max), Minimum (g min ) and the middle

level value( g mid),( g mid= (g max + g min) /2) in the image (g)
e Specify the value of fuzzifier (B) which its ranges from [0 1]
Step 3: for each Pixel in the image do Steps 3,4 and 5:
e Calculate the membership value u(r,c)
If (9(r,c)> = min) and (g(r,c) < mid)
u(r.)=0.5%(g(r,c) — g min) / (g mid — g min)) A2
else if (g(r,c)>= gmid) and ( g(r,c) <= g max)
u(r.c)=1-(2*(g(r.c ) —g max) / (g max — g min))*2);
Step 4: Modify the membership value where U (T:€)=U(C)ag

Step 5: Set the new pixel value 9 (1:¢) = U(10)« g(r.c)
Step 6: Show the resulted image ( g).

as the follows :

Dty Aead) Gudal) .9
(Photoshop) gl Wialles Casi Bjpm aa lgple Llas Al bl U)E aal
32 Aiwnall Sysaall Uity Mg lgisnts Hsaall dallaas Laldll abull gl (o yom (53
Al gypeall I8 (Pla e Bl Landlag Winay o ) @hh e A3l gl
oY Ly Jeady) o (Photoshop)dl gl ssea of sime ¥ 1305 (el aanll asisilly
il Bygem Glaiag (9,6) DKy (Al duuliall Hpeall HLER) i (e 58 addicdll
lleas Al &80 Glaag (10,7) Al ¢ Sl Ao Gl dadl 8j0m9 53k 750 il
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Ghill Fhh Guls @l Glaagd (11,8) DAl W Ll Fhlll Gaks e lgle
Gubi da Olawagy (14,13) (PISally ¢ dske Bhgem mean (12) Sy caaadl)
(RGB) el sl US e st 3 gm EDES &hal) y50all dlalae aTig ¢ lagale i) sl
dof deliha &3 (RGB) (a4l e US (o lbulsad) iy chas o dbguall ddadill (1
aht U< B Ayl Ol e ey Gadal) (e AaSUl) Baaal) Liglel) dfguall Al

.4::\}.‘4

Original picture Photoshop

it

4000
3000
2000
1000

u]
o 100 200 u] 100 200

(Photoshop) gl alasiu) (e da3lll 8yseally lgindlas i ) 5ypuall g (6) ISl

Histogram Equalization Strech Adabtive filier Local adaptive Filter

0 100 200 0 100 200

Galal) @hlal aladauly ool (st ddae (e 43U §yguall iag (7) J<al
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Intensification Operator
X

Fuzzy Histagram Hyperbolization Fuzzy Expected value

Fuzzy Hyperbolic Threshold

6000

4000

2000

100 200 0 100 200

Cuaal) hiall @bl aladial cplall cpuat ddee e A230 8jpall g (8) IS

Original picture

p— -~

Photoshop

o 10000
5000 5000
0 0

0 100 200 1] 100 200

(Photoshop) zalis alaiul e 4a3lll 5)sually Lginllae atiu Sl §ygeall mangs (9) IS

o

Histogram Equalization Strech Adabtive filter Local adaptive Filter
N p——p e -— PGS =
2 | ‘ ‘ % N
100
0000
5000 5000
0 0
100 200 D 100 200 0 100 200 0 100 200

Gpalal) @hlall Al ol Cpeat didee (e Aa3L) §yguall iasr (10) J<al
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A1 M [

9 15000
1000
15 100
1
5000
o 5000
] 0 0 j

0 100 200 0 100 200 0 100 200 n 100 200

Intensification Oparator Fuzzy Histogram Hyperbolization Fuzzy Expected value Fuzay Hyperbalic Threshald

P ——

| 3

W

4

Covcaall il 3k sl ) (st fulee (e Aatll) 8yl e (11) JS20
t &gk Bygeal Galil) Cpaat dlee mag (Y JSA

Photoshop

Original picture

600
400
200

o o

u} 100 200 o 100 200

(Photoshop) zalis aladial (e daslill §)pealls lgiallas w3l §)guall peiag (12) S

Histogram equalization Slrech Adabtive filter Local adaptive Filter

600
400 400
00 200

0 ] 0
100 200 0 100 200 0 00 200 0 100 200

Ll gl aladnuls cplall Cpeas ddee e A3l 5jguall maas (13) J<al
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Intensification Operator Fuzzy Histogram Hyperbolization Fuzzy Expected value Fuzzy HYperbolic Thresholh

1} 0
(1] 100 200 0 100 200 0 100 200 o 100 200

Guadl shiall @) aladial ol cpeat ddee (e 433l §j50all riags (14) J<a

tdasaal) Lngall dial) aa Aiyle aladinl ol e ol Gt dilee eiagy SV JSAN

i e el Gt Adae (e Al 850l e (15) JSal

GHh Gl Lad 13 gl DY) 8 Ll sagage all ool dSaa o)

sasale abalis (15) Sl gy 3 Bliae gl o Ulasy a5 (MOVie) Al e Azl
abigai aay il o dallaall ehal w3 ¢ aa SO e Lial cdpcaiY) S0 ohgal i e
ek (S oAl B alh ) gl dagai sale] & ypea IS e bl ehals ygem s2e )
(Fuzzy dsjadl daplll slaasal Al st ddee (15) IS miasn waall J<al
lagang ST Gulailly Glsl) compal I8N e i WSscHyperbolic Threshold)

Gl e
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tSluagilly clalitiad) 10
OsSs N AS ol el o sange e (S Geeaill dexdnedl cilll (f
Dalee (OBRY @llyy AT pgn o i) Juadl dawi Y (e g53 (et eddicual) dasykall
Al Lagie JS5 Mie 4a8Y) jgem 5l Aale g pumi galo )l il jpemicsysn JSI 5350
el o lgme Jalatll s dglall ol Wl AV e calidy ol (8 5:S55 liaalsa
dale daa)lsd w3 eall o @l guall DAL sl S a5 Ay jea OB
fob e Cndl (BlA (e WaaY oK jgual) il (S dillaa
dad Jie e Bae o adiny jpeall 8 ol pead Gldead oSV ilE ) L1
Gslll (G Osll) Gty Bgeall ddadl) ALY & oulally sgeal) (b ol
Oe Sbad Cpeatl) sl clgalS Lgalatind (e cileall oday Gailaill (abitag 35uY)
J8 e Bygeall Jodg dals iny WS Bpeall (i (Ao DU anall gl dlaadle
i) Gebiall sa Gudail) ol aadial
5 «(Global Enhancement) isle L) cpeaill cllee 558 Ao §ygean .2
oA seh sl cpeatll gglus e S8 (Local Enhancement)ddas
&b hadle LSy daphll sda B Wligplal) gpont miye diph 8 LS cliagal)
Cuelals ygeall Jaalds s (ga 0l Leild (13) JSall 8 LSy dals d3slall 3y9uall
b LeahadnnY as dipha ien 13 colal) glsal (b maly LS a IS8 Calgal)
ve an ladl cpentl) o dadl edY) Bsea e it LSy jseall 8 Cilsall
Cilss ol e gl Gslll lgle iy A ckalinadl ()l pea o disla
B9 5)suall
W I e (goluaadl (@S sl Akl ol Al G ) Gl 3
S5 ) o dadgiall Al dadl) dala culSE padl sl 3k dlls
ALY T e SN By gual) s yiayall SIS
Calael LSy At Juadl (ulal) (puand prdpe Ayl cudae] Dpulil) FHLI ) Ll 4
LS Adine A3l 8ysuall of Laad (&1 cAlia) 8yguall dojlie dami 2l a0 dayyha
- ghayy i Al o)
Bseall laalse caun sl auisiy milill 5asa cuglimd aucadll 3hidl 3hb W .5
(Fuzzy dayly (Intensification Operator) danh of daadle Ky
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Gavaly Ol G e Galyy odus WS Histogram Hyperbolization)
dagiadl daplll Wl Gae b gl deas (81 ¢ maagl Bl Qaalis
LS LSy jseall poenl s il culacl s@ (Fuzzy Hyperbolic Threshold)
da el Aplal) oF ol et ddee ey A3l Y1 358 (pep a3l gl (e
& Gn LS gl s 8 o Jeasy oy Bseall Bl oY) o ciliils
b ao Ll vie Aele gai AxTU ypeall Kk ciad) o) Ll GhLY L
Al (Jundl 4 s (MOViE) Al cppend o Aadll) Lyl o cim 8 3M)
Al Bypeal) o dagial) Akl aladiuls maatiy L8yseal) sl depds Cavs alias

I e ledalial Akl gl ey laa
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