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Abstract

This paper presents a histogram equalization based on the logistic function for enhancing the quality of images. The
histogram equalization is a simple and effective spatial processing method that it enhances the quality by adjusting
the brightness of image. The logistic function that is a nonlinear transformation function is applied to adaptively
enhance the brightness of the image according to its intensity level frequency. We propose a flexible and asymmetrical
logistic function by only using the intensity level with maximum frequency and the maximum intensity level in an
histogram, and the total number of pixels. The proposed function excludes both the computation load of an exponential
function and the heuristic setting of an optimal parameter values in the traditional logistic function. The proposed
method has been applied for equalizing many images with a different resolution and histogram distribution. The
experimental results show that the proposed method has the superior enhancement performances and the faster
equalizing speed compared with the traditional histogram equalization and the adaptively modified histogram
equalization, respectively. And the proposed histogram equalization can be used in various multimedia systems in
real-time.
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Fig. 5. Face images of 320%243 pixels
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EERR

Figune 11 8l GRS
B £ dew haen Josti [wiks Vs ten

»| [ Em yew wusn Jous Desimn pwase tew
DFEe 4 RANE ¢ 0@ »O (=]

CHFES L AANI ¢ 00 -

W om0 M 0 e W

(@) ¥ 9%

(¢) AMHE ZA3}edAt (d) FMLHE 2334
O3 9. 800x600 TAle] F7 341
Fig. 9. Scene images—1 of 800+600 pixels

FMLHE ZA#eddelA= 5ol AAHNSS & F ATk
°l+= FMLHE®] #H&slz2 o] EAlshe 974l sz
Ax 7Vses BoF )k 38 a7 6(b)old 2™ 107
o] THEO| <3 Axgddss dund, a9 9h)st
105 A3t BE Axpgdidor o Fdr gdo] d
AHSS AT & Aok o= 28 1S S AP
FdEe] A 2EaA A G PYAEE /A, 5F
P SANESFT wle 7] WjEo®2 THE A+
Ado] "k Q7] wjioltt. skxwk 2 9(b)<t 10(b)
A g BN BE7F B WdmelA
o2 9 wol Hasa o] o]FolFth 17

L

L

1B o

A
o

o> 2 fo o

2

793



ol

2x|S5A 2

=

o

F5| =&%| 2009, Vol. 19, No. 6

J

(¢) AMHE A% (d) FMLHE Z#}37¢

a2l 10. 3072%2304 Ao F7FA-2
Fig. 10. Scene images-2 of 3072%2304 pixels

(c) lena G4

(@ =A94 (e) 74
IR
Fig. 11. Histograms of

G741 (f) F7394-2
o] sl 2B
each original images

oo} RRo| 3de 93| AstES
211:}. et :L% 6(c)oll Al 10(C)7HA1e] AMHE Az}
wﬁ, a9 8(c)E A BFolA d Giely
AdgHERT MHE FdE Lk ol:
H]/ﬂ?ﬂ tﬂﬂ?ﬂ— oﬂ ,]zﬂ- Jﬂi]—gj_,] v-_/ﬂo] HI—OﬂE]
gy a8 8(e)e ¥ F4ET shde) ¢

g o® o= AMHEIA &NA AAATF «
fol HHom MAEA k7] wEo|t) uwEbA AMHE
o] A% AL Ao AL A oFETS & & Ik
2% 6(d)olA :1%‘ 107441 9] Ak FMLHE 2 )37
=2 U—‘,:— 2 . CHE, AMHE®] ZA#3A4E5rt} Atz
°oF 5% @Pﬂ" 71t} ol FMLHEZF v]d8 9 ¥
%%# ol%ﬂr Aol stENAS $18k H Ao AlojAG A
A7 22 Aokl gl7] wWEeltt | 19 69 579
oA 9 o34 CHE, AMHE, FMLHE Z3A4E9 it
Wl = 7#714 1166, 159.3, 134.1, 1229% THES$

AMHE®] 79-+= o GEuug A 2 g3e 7H4 9%

794

o] A o o] WolHS & 4 ) 37|14 AMIEE
FMLHE, AMHE, THE <& #& S 71 Aekd
FMLHE©] AMHE°]\} THERt} ¢ 94ke] 7AW E o
S A BEFES 4 5 Uk g FMLHES 9/d9] 344
S MAste 5% S2Ead I3 HAS & 5 2

o

F 1:& THE, AMHE, FMLHE®] 9] 3+ 9 4}2] 3|~ &2 13 %
3t AIZbS 242 vhebdl Zlol v, o 714 g &3} ARk CPU A
roz gatA g Al kol th & 1014 6744 el s 7= A
Aol e Ft A A7 B THE, FMLHE, AMHE®] =2
2 e AeEes 7R 53] THESH AMHES M| alshd
FAEESF] W AL 5L s, AMHECA
= PN Ao Al ARt o] & o] &7 S|l AR A
8.3k AJzto] F7bE] o] THER Y B @7 A 7ke] 23]
o} 3 THES FMAHES ullo}uﬂ %z?;; o} BA 2
€] ghepoll o) gk W B9k Al Akl & 2 F5= Albo] 247} @t
A %F, FMLHE A &= 24 24 UV‘-J 5 denom 9 Al4Ho]
F7t=lo] THERT o 23l A2AzkS 7Hdth AMHES)
FMLHES W] a8 242} 742 2 3k of x| 28 ghapo]] 9]
gk W3Hek Akl o 2= AMHEZF w2, AMHESH A 312
N 24 AF] ALY o] & o] &3 S| AETH A=A 0] F
7HA ez A AL AL IS FMLHE®] o] ke A 24
w5 7Rk g 2 302 S Aelsks HEM| o] Al
2~dlo A AMHE W& }%f;} W AAe ' F2 7hs e
FHof s 640 x 480° 1591 THEC A A AJZEo=
Aed = d= A A 9‘r stbal A AT
utebs] 3 1] 640 x 480 611*&159] Avs 2, Alkd
FMLHE:= AMHERTH oF 1.028] A% we A&es 7}
A AARE QA IHeRE S23] o2 F dee

N ==)
o~
o} T 9\)\1;],

<)
il

2
2
oy lE

H

A

#1099 s wstel wE A AR

Table 1. Average processing time by changing
resolution of images
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