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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
techniqgues. 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.
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Step 1: Read the origin image (g) of dimension m*n
Step 2: Find the highest level in the image( 9 () ) 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)= olr.c) (nk(i) hold the no.of pixel of specific value)
Step 4: For each pixel in the image, do the following :

- 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:

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

- Set the new pixels to the new levelsin the (sk(i))

- end
Step 6: Show the new image
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Step 1: Read the origin image (g)
Step 2: Find minimum level intheimage(g(r’c)m'n) and the highest
level intheimage(g(r’c)max)
Step 3: For each pixel in the image , Calculate the new pixel g(r.c)
value through the following Mapping Function :

é g(r,C)- g(r’c)min u
gdr.c)= & i [MAX - MIN |+ MIN
G( ) gg(r;c)max - g(r’c)min H[ ]
Step 4: Show the enhanced image ( g°)
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Step 1: Read the original image (g) of dimensions M*N
Step 2: Specify the parameters values:
- Specify the value of (k1,k2) which itsrange from [0 1]

- Calculate the mean value ( My )for the entire image where

1
m*n

a g(r,c)

(relg

M

g

. Calculate the Standard Deviation value (*9)for the image
where:

— 1 2 2
e CERT

Step 3: For each pixel in the image:

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

éM U
ACE =k, 6—2qlg(r,c)- M, |+k,M,
S48

. Set the New Pixel Value 9(":C) =ACE
Step 4: Show the new image
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Step 1: Read the original image ( g ) of dimensions M*N
Step 2 :Initialize the parameters :
- Find the Maximum level in the image(g max)
- Specify the value of (Fe) which itsranges from[0 1]
- Specify the value of (Fd) which its ranges from [10 100]

. Specify the membership U (" €) function which is:
- Fe
s Omax = g(r,C)l]
u(r,c) = A+=mx_ 2120
R
Step 3 : for each Pixel 9(7+C) in the image apply Steps 3,4 and 5:
. Calculate the membership value u(r,c) oy 9(r.c)

u{(r,c)

Step 4: Modify the membership value as follows:

N _j2[m(r,0)? 0£m(r,c)£05
' =1

f1- 2[1- m(r,0)]? 05<m(r,c)£1
Step 5: Get the new pixel value 9"+€) asfollows::

é ERY
gﬂ(r,c) :gmax' Fd qnﬂ(r,C))- Fe - 1lﬁ|
e u
e u

Step 6: Show the processed image (9°)
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Oaopiall af liaS s, 5 ) seall Belin) QS o Jeny(F€) uiiall 5 5 pall 3ol 3345
S plisd Tl gl @y g8 Al bl il @iy pealls ool g
Gl @y gl W o(Fd)— @kl 5 dady s 58 3305 o Jeall Zle(FE) dad
e Salli U
: (Fuzzy Histogram Hyperbolization) gagall sl z sl 430 8.1.2
ozl Gl Sllee (8 gl ) Sz ol A5k s sle (e alaill
os8 e adel ¢ua (Histogram Hyperbolization) i,k (Frei) Al 7 s
(Brightness) Gl o Alall o Alladl 138 aa g i [9][6]3c Ll Laladl (Weber)
danay 4 e ) Ay Jia (JUMINANCE) alusdl selaY) 30k (ol U8 (e Jiianal)
9] Al S o5
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Brightness = log( Light Intensity+ Contrast) ...(6)
Ol Waaas 3 selial) 50l iy jle o) JSE D5 cpd) (e i) 335 A of
zodad Gl ad J<8 o3 sl sad W oalual) oSl 8 ol A ) ddlias
Gl e sale) e Jeay(Histogram Hyperbollzatlon) el s S
o2 b ay ([6][4]3e b)) lysinal Lk a5 ld Al 5 ) geal) maal Cumy 3 gl
6 Sz aall 8 jeaal) Adall g jS5 a3 S ¢ o e SO ) Al il il g A8y k)
Anaal 4l diaed Gk e @ldy sl G Gldll Gueat] Gl Bhiall deadl Gagad
PAEY) @ shdl) o Glld [4] ey le 5 S
3 Al Baaad il & pume A3 HaSial 5 3y e A e i ) 5 5kall 3
(100) o i i Gllici ) usliali(O)ispuime im0 st Cam chpaial s (KA
G 3aliali(0,1) (s Ly same An 2 4(200) o L) llih A jualiall (1) 4y sume 42 505
Aeclis D Y 5 geall o o Jaglads 44, phall o388 a3y gl <(100,200) (s dad b
T S R RE IR
e U8 sl Saad ol Gl Bibal WY 3 8 P ol Ll
DAkl oda o e g AV dae ) ) sl
Step 1: Read the original image ( g ) of dimensions (M* N)
Step 2: initialize the parameters:
- Find the Maximum level(g max) in the image
- Specify the value of fuzzifier (B) which its ranges from [0 1]
Step 3: for each Pixel 9(7:C) in the image apply step 3,4 and 5
Calculate the membership value (" 1€) from the follows:

‘|O if g(r,c)£10Qu
ur,o)=th if 100£ g(r,c) £200y
i1 if g(r,c)® 200,

where h=(0.01*g(r,c) )-1
Step 4 : Modify the membership value where U (r.o- u(r,c),\B
Step 5 : Set the new pixel value 94(r,¢) asfollows:

gqr,c)sz-l Lo (u (r.c) )P 13
é

u

0
et-1p
Step 6 : Show the resulted image
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. (Fuzzy Expected Valug) dad gial) duuiaall dadl 43,0 8.1.3

Sy i) A G S5 peall o8 e Ged L) e Akl sl s
Bosall sl o IS S e (V1 55haal) o Y pulaia Galails Ledoa
e Al Al Gl ,ail ad (e Al lial By Apl 8 ghaall &z ol e & Al
sy 5 el Aadl G Aledd) Clas S ol s zoad gae caaie b (L)
b (PiXel) 0 Gad aoat 5 datll dedll Jlo slieVly 55 seall & 45l s )
iy 03 da g b Aariinall Ba )30 i Lad % 5 5y el

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:

- Calculate the distance D(r,c)from the pixel and the (FEV) :

D(r,c) :\/‘ (FEV- (g(r )] ‘

. Set the new pixel value 9(":€) asthe 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°)
Glos iy 3 ¢ gl A Cypans Alee ) 23 Y A ) ) all oda (o) Laadls LS
Aty o lgad i s ) Aed gl dpuiadll dagl) (g 40 i ddads JS dad G d8lidl)
Al il dpiaal) Aagally 45 g ddads JS 45 )laa 5 LT ) ge ey 4 saial) Jalasl)

: (Fuzzy Hyperbolic Threshold) dsuaall Liagal el 1a 45k 8.1.4
My a8 Hha = 85 ¢ Hguall (B il sl $3 Hh 3o e e DUaY 5 Al jall
Gl aliee Glb Baadle LS GAASAD ) dgaal) B s saadl 39l Gl Gae (e 32N
aal o slae WU saall Gell yaats b seall 8 dng) Aad Qi el jlaal e ades
) N Allain) a5l aaeiall Agedl aa aadied o A0 @k s egdS f Galaladl
de sane ol Y A s Akl S A iy SS 4 aelae o) () )W) e 2 3)
syl ol san 2y o) B0 Agal adl any e Ulal 3 3900 o3 (I
sadiall Afial) o Ayl Lieadii) da gl A6kl 8 ([4] O N1 (e 4gliie Cle senS
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b dad iy el i e s ) (Stretch) sl i 3y skl e 32 as
Grua @llyg 5y sall 8 S 530 L 05 ) Adas sl Al o) Ll oS0 ) seal
sac ) 6y seall apdi Alla e Lasil 5 VLY apen Jadii (S @lldg dled o) 5N a5 58
8y seall 3 A pum Aadi JS 45l o Lyl 3 o) DU el a5 e Laliadl aslae
sysmall 8 Aad lels ddas sidl Aad) pe Ll GlAS A gial Al y ded i pe
Al ) 453 sl CDalnall lany lasiind 3 gedlla S pe Gl Lay 2y guaed) Ay Qi g
2ol bl tebinety YT 1 2y el 03 2 38 2 3 sy iy gumal) A (3
S gl 8 sl A e Blial b saad) Gl e 458 coaga) ) S
D)) Al s A Led s [10][6][4] sels)) & e JSLE (0
Step 1: Read the original image ( g ) of dimensions (M*N)
Step 2: initialize the parameters :
- Find the Maximum (g max), Minimum (g min ) and the middle
level value( g mid),( g mid=( g max + g min) /2) inthe image (g)
- Specify the value of fuzzifier () which its ranges from [0 1]
Step 3: for each Pixel in the image do Steps 3,4 and 5:
- Calculate the membership value u(r,c)
If (g(r,c)>= min) and (g(r,c) < mid)
u(r.C)=0.5%(g(r,c) — g min) / (g mid — g min)) "2
else if (g(r,c) >= gmid) and ( g(r,c) <= g max)
U0 = 1-2%(glr.c) g max) / (g max — g min))"2);
Step 4: Modify the membership value where U ("0 =U(",Qng
Step 5: Set the new pixel value 9(7+€) = u(r.0)« 9(r,C)
Step 6: Show the resulted image ( 9).

asthe follows:

D gl aad) Gukil O
(Photoshop)  zeebi o Liallas Codi 3 ) sm ae Lgale Lilian ) iball U 8 ol
Vags a5 ) paall Ui ) 38 5¢ Lgipunty ) saall Anllaay Zucalill el pall (o s (g yiiny 20
Bosall JSE (Pl e @A) Al Lgtine G A @k pe &Ll ali )
Juadl) & (Photoshop)— sl sy of (inn Y 138 5 oLl oY a5 sl 5 Al
o ss (9,6) DIl 5 el Lol 5 ypuall JLES) 5 o b a3l o Ll
Ol (10,7) Sl ¢ Mgl o Ak ] 3 50m 5 (g2le) 8 3 Ald 5 50a
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B gauass (11,8) Pl W a3kl Guli vie lgle Ulaa 3l il
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JS o @l sal Gabis daa e Al Akl e (RGB) el o) IS U
o 2 Gubil) e Al saaal) gl A gl At dad delb & (RGB) (29 ¢ 3a

LA g Adads K1 ADEY A H) o ST
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s cilua g1l ¢ clalitia) 10
OS2 AS gl plsd o Baase e sSE Greaill desdiea) cilL@) o
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OS5 Mie &) jgem f Adle | em i sola )l 7l pumis ) em (<1 8350 ula
lere Jalaill i D55kl puall W AW (o caling o 5N 8 58 5y clinal ge 4l Lagia
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ALY ) e S B el s iy Hlall S
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Aailil) 5 geall o Jaadl (K1 AlaY) 5 ) saall & jlis Ay il 5 A6yl ke
- Ly cnns Al o N ) LS e
Claal g0 crn N a5y a2l Base gl auad) Ghidl @k W5
i4,h, (Intensification Operator) dak o adaade (Sas b seal



Zuad ) gl (8 bl (paandd S5 5 gl s e

DN Gay o B odias WS (Fuzzy Histogram Hyperbolization)
G U M1 G B 0 s (S ¢ i el el cinnd]
Dsal aeal san il kel i (Fuzzy Hyperbolic Threshold) s il
O bl st Adee a3 )W) w5 s AR peall e Baadle LS
Gam ey ol 5 seall ALY ) e culadla ds i) 25k
Aale 500 Al 5 ) geal) Sk dpnaad) o Al @k AL L Gas WS o) 5
oli (MOViE) aldll cpwn o Aa3ll ) suall o G (B ¢33k AL ae Lt jlie e
Akl Mty meaiy gl ) Aaph e calias dsalld (Jeadl s

W e Lehliad Al gl e s las A 5 geal) e ds il

YoV



gﬁ'mfgmé';l,dc

[1]

[2]

[3]

[4]

[3]

[6]

[7]

[8]

[9]

[10]

alaall

C.Kotropoulos and I.Pitas,(2001),”Nonlinear model  based
image/video processing and analysis’, A wiley-interscience
publication, John wiley & sous, inc, USA .

Georg J. klir , Ute St.Clair and Bo Yuan,(1997),”Fuzzy set theory
Foundations and Applications”, Practice Hall PTR,USA.

Haim levkowitz,(1997),”Color theory and modeling for computer
Graphics, Visualization, and multimedia Applications ”,Kluwer
Academic publishers, USA

H.R.Tizhoosh,(1997),Contrast Improvement based with Fuzzy
Histogram Hyperbolization”, University of Waterloo, Springer

Jonas Gomes and Luiz Velho,(1997),"image processing for
computer Graphics', Springer, New York, New York

Pratt,willeam.K.,(1976),“Digital Image Processing ”,A wiley-
interscience publication by John wiley & sous,inc.

Rafael C.Gonzalez ,Richard E.Woods ,Steven L.Eddins, (2004.),
’Digital image Processing using matlab”,Prentice Hall, New jersey.

RafaelC.Gonzalez.,Woods,R.E.,(2002), Digital Image Processing
”,2nd edition, Publisher Prentic Hal, , New jersey

Tinku acharya and Ajoy k.Ray,(2005),”I mage processing Principles
and Applications”, Prentice Hall, New jersey

Umbaugh Cott E., (1998), ”Computer Vision and Image Processing
Practical Approach using CVIP tools”, Practice Hall PTR.

YoA



