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ABSTRACT

Image enhancement can be easily achieved by modifying the histogram of
image. However, the global histogram modification such as histogram equalization
cannot produce adequate enhancement in perceptibility of detail in some small area.
Since, it will cause an effect of intensity saturation for some equi-homogeneous areas.
Therefore, the image enhancement via local area histogram equalization in,partitioned
region has been proposed. The partitioned regions are obtained by split-and-merge
procedure. Each partitioned region will be enhanced and still preserved the
homogeneous criterion. The results are shown that the effect of intensity saturation can

be solved and the perceptibility can be improved.
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1argnindamel udsasdeaiureusin q lnanasgninaneluBagaeusne wanil
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anfludeyaiifiannaungs lunnsflasiuieasnisgodesoaziBasianuigaiuanansn

ldl InennstlszgnafldAndnGaulaeu (Threshold) fuaunsii (2.1) nanaie

S(xy)  (xy)-S(x,y)> e

(2.2)
I(x,y) ;#uq

N(x,y) ={

o

YUIUNNTTBIANNST (2.2) TazunusnssFURwATG Wi (x,y) 1030 Muadws
N(x,y) dardn S(x,y) dmnanszdudimnimiay (x,y) fiusrsziu@mainnisui
Adaennsiade S(x,») &ulﬁwaﬁmﬁugsnimnndwh Threshold (&) WAt uas1laNIn
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3 2.2 arldmmradnslugilil 24 Fondrausdnlunimdildacindanmuadndly
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2.2.1 nsnsRelEagIuuLY 1 A7 (One-Dimensional Median Filter)
¥ 1 ﬁ’ a = A _ A‘ ﬂ
DVNNYYIUOUNARD X, sy Xy Xy, W m=2p+1 Fafluaunn
A (% (4 ° J ) - ' -
wamnmasmainazimualfiduasdmand unisndidfsagm y, anngudeyadunm

el annng Il

y; = Median (x,._p,....,x,.,... x ) e’z (2.3)

s ¥it+p

e Z dudn(set) 1aedaya

lsnzinedidadyyamrunauanistfuFeudasdaeds sesngudayad
¥ .

nata@euiiluanniauFauday Id s

Xi_ptooo+ X+ 4+ X;
Yi =( Z2 ”: 1+p) ;iGZ (24)
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] v 1 4
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and pepper noise)

222 mensaslseguuY 2 {5 (Two-Dimensional Median Filters)
dwmiudeyanmiBeianaiidnwnniudeyaanidifi(Two-dimensional) 1inaas

v

. . o 1 ¥ i =y =y n‘ °

ayn {x(i, )} Snavegluiuiianlid 22 aanfinanansamunly
o A—n}d a&‘ ° oo 1 4
Tun1snsaalsagrunaadAndmumaning A mvm'lﬂﬂs@uuumwmmﬂmmﬂa.
o o~ ) J LY o’ o ] . . J

NaawmflnmmmG’*m’luuLWfﬂlﬁ‘lﬁmgﬁﬂgmw@:Lmunaum'lﬂ‘lumLmua (0, 7) Fuiuan
nananTanIman avnsndeudiugunisseil
Y0, J) = Median[x(i+r, j+5):(r,s)e 4] (i, j)e 22 (2.5)
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=
ANNIN 2.6

Z =Medianxi j-p Xij-p+ xij-
Xij xij+ xij+p— xij+p (2.6)

23.1.2 wiAwlsgguLuINAY unuAldRagineang

U7 2.9 n1ensessEALR 1 seamumanuuuey srlidnycydnuniunusion z,

o o ¢ e Y o -l Yo
Tmﬂﬁuﬂ']?ml‘nu’]ﬂquﬁﬁ]ﬁ']u'ﬂﬂ\lnqu’ﬂﬂlﬂa V]@E‘.!ﬂ']ﬂ1uwlul’ﬂ'ﬁmllu')uﬂu l‘ﬁﬂu‘lﬂmﬁ

ANNTTN 2.7
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Z =Medianxi-p j xi-p+ j xi- j
xij xi+ j xi+p- j xi+pj (2.7)

2.3.1.3 wAwsaguuuImsuestie unuen ARt

U7 2.10 nnsedszdid 1 amammmamwuanzutiie axlidyydnwalinuden Z,

]
-l [

‘[mfmum?ﬁl'ﬁmmﬁﬁﬂjmmmnfiuﬁmﬂa hagnmelumumanuuonsutsdne
Aeuldfaannish 2.8
Z =Medianxi+p j—p xi+p—- j—p+ xi+ j-
X1 g xi="jF Xi—-p+ j+p- xi-pj+p (2.8)

2314 mAdsEguuuamzuetn wnuAlidaginang
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TasannsildmAisagnsengudays fednieluwwamanuuanzieaaan

Geuldfeannisy 2.9

Z =Medianxi—-p j—p xi—-p+ j—-p+ xXi— j-—-
xij xi+ j+ Xi+p— j+p—- xi+pj+p (2.9)
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FEALN 1 muﬁugﬂuw‘lquqnu’m’nmumfmuamwmﬂmmwmmmm (i.)
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(Image Enhancement using Histogram Equalization)

nafulpanininaasnin Whunnsudaenwlegluguusfiomnzaundanan
- A A o - [ - o ]
wn e linysdiiaetesdnenaauisaiinmsinanfetnefilssdvanm fataduly
-l ' al ‘J L 14 ;1 - | o o 3.’" -
nsniresnmienadssilinndeyefufinnuandanit Malaraiaaantiyuaeenis
WANNTEANHTBIARULAY (Light Scattering) Fazltifumriugdnaluniniinldaeuunsas
(Contrast) 9840 1WHlAFURAG nsdfudannanaesninasdasin i dnmdae
A RgngINATONINSLUa A NN (Interpret) A wantaafiuudtaamnildasei]
= &
Uszdnsnangaau
L4 !
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3.1 Falaunsuuasnaw (Image histogram )

nmueuzaanudineindat iiunimdanes wiazqanmazgnidnsianiy
Avarnaineerann InaUndudaudasqaniwazgnidnaialy 8 On nliTlsefuncn
ad9ananlienndueu 256 sedu ANNATNIBNANINAANG aznszaneliann
Aamaa lumsmrmﬁuﬁqmuqmmw-‘?{ﬁ?:ﬁummadwwhﬁua"xﬁﬁ"fa‘mmw'lmwia:mw cH
Lﬂuﬂqmﬁ(Frequency) 183sEFUAIMLAdI Y mquﬁmm?:ﬁummadwﬁq 256 LAU Ay
gninndeudunsmvisdeFuntudn Balaunsu(Histogram)  fetihenmdaaaaifion

o . ;
"31]*7'1 3.1(n) zlﬁ‘ﬁafmLmiumamﬂé’mmuam'lugﬂﬁ 3.1(1)
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de=(L=1)/ L &wn L fludinussiuanuadiatams

Tunaadiiuda #(x)  andlufeftuanmumnuiupautiasiy (Probability
density function) sdadalounsu  Feaxlsy ]h(x)dx WuisrFupnuihaniiuazan
(Cumulative probability function) WiagalAuAINIILFIN ﬁQLme‘lugﬂ‘ﬁl 3.2
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3.2 msudsuwnaalnunsa (Histogram equalization) [2]

unsulasdalaunsudrundiszi@miduneunisulasie x Teazgnainli
\uusaingu(Normalize) agludas [0,1] Taedefdulunisulasde 7( ) ndansudasas

IxAszsudimIndidu y Fadsuldfaannis (3.2)

y=T(x) (3.2)

Reulrraaieidulunisuacdier 2 Usznnsie
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| ' . . - X -
n Tlx) dusansulasiilidnden (Single-vaiued) uasiinaifiudulufianig
(Bien (Monotonically increasing) neludae 0 < x <1

1) 0<T(x)<1 d&m¥ 0<x<1
daunnsulasdaundu(inverse transform) aansauds y flusawls x aly

x=T"1(y) e 0<y<1 (3.3)

é & o & ¥ 1 4 o~ t-ﬂl 5 [ % ] ] [
\1WJLL'LI?NNﬂNuﬂ'ﬂzﬂ@\Iﬂﬂﬂﬂﬂ@QﬂULﬁﬂu1ﬁlﬂQ 2 1senng ANANUNTUNY

Wi p, (x) waz p,, (v) e FuanumnuiAIIIR s (Probability
density function) 184ArsEALRIMMLLLALAN S AR A INIsudae W Aa s

AN (3.4)

dx
0ot (y)=[px (x)d—} (3.4)
Y Jrari()

muﬁaﬁ'fuﬁ'l'ﬂum?ﬁuwhﬁaTmmmﬁa
X
»=T(x)=[p,(w)dw ;0<x<1 (3.5)
0

J [ g o ] a i J
wesuls w ilushulsyu(Dummy variable) nanniadiusanilatesannis (3.5) Tattlu
wannsduiiinga(integrate) Wwduiaidunsrarsuiuazan (Cumulative Distribution

o ° o A ar o’
Function) a84siautls x annnasneyiusannisi (3.5) Weudusiouds x ald

e =DPx (x) (3.6)

NIn1sunuaNnish (3.5) luaunisi (3.4) wuda

1
m@{m@zﬁ

x LT"(y)
= [1]x=T" (»)

p,)=1 da  0<y<i (3.7)



22

éqwud'}ﬁqﬁumﬂuummiuﬂfmmh@ztﬂummﬂ'w:ﬁuﬁwm y ldndanisutlagazsl
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lunstsznananimaaneatiu Hefdusine axdesinlieylusdastn atray

! [~ i v = d' o ¥ -l ¥ o
mmmwﬂwmmsmumme:mu k mnmwmmmumuu‘lmﬂu

N
Prlrg)=—£ (3.8)

N
4' o o~ ’.’l [
Wa 0<x, <1 ust k=0,1,...,L-1Tas L Wusuoussdudimivianus N, usauay
v ] 1 v
oniimsalunmifdsziidmudu £ e ¥ dudwauganiiamslunn

v ! 1
W diedd p, () TiannmSendouty x, adldnsw(Graph) Sedunfuingalaunsy

144

o/ I A [] o
e lunsliuvindalaunsuresanntshi (3.5) @evag ludnwodaaia it

k. N
Vi =T(xk)=i=O—N‘l
k
=> p(x) (3.9)
=0

e 0<x, <1 uwax k=0,1,2,..,L~1
snatNdayaIanmMINIn 64 x 64 AN TinsnsEanseFnsERURINNGS

wane M99 3.1

al o 3 o dld [ o [
AN 3.1 anwmzmmsmqmmmﬁ*:muﬁmwmmwmummuﬁ‘:muﬁmq 8 semy

& | Px(e)= %— o= 3 pu ()
j=0

Xp=0 92 0.0225 0.0225~0
x =4=0.142 870 ©0.2124 0.2349 % 2/7
x; =2=02857 1103 0.2693 0.5042 = 4/7
xy =3 =04286 603 0.1472 0.6514~5/7
x4 =4=05714 760 01855 0.8369~6/7
x5 =32 =0.7143 408 0.0996 0.9365~ 1
xg =% =08571 116 0.0283 0.9648 ~ 1

Xq =1 144 0.0352 1.0000~ 1

=3
* & " purenenIsUsTNN
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lunvsAuanmen yk ANANNIIN (3.9) azld
Yo = pr (x

=0.0225

= Py x0)

1
Y1=2.P:(%)=p.(x)+ p.(x;)
i=0

=0.0225+0.2124 = 0.2349
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annnsuidalaunamuds aanniilAssfuging o avfmcegf 0
Falaunsulug @mmwﬁ‘ﬁm?:ﬁuammﬁmﬂu 1/7 azgnuntl (Map) ‘lﬂaﬂ'ﬁm? “HuRinn 277
rasalaunsaivl qanmiildsedugmdady 2/7, 37 uay 4/7 fammmﬂ‘lﬂagwm

LAVRINT 4/7, 5/7 waw 6/7 WSalnunsulu AauASZAIUR NIRRT Ty 5/7, 6/7 uae 1 Ay
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1 [ Y

gnuslsanlagfidnssauding 1 Wialaunsulug mﬁuqmmwﬁﬁma‘zﬁu&m 114
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el o
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Ar ‘r
0.25 — . 1.0
020 — 0.8—
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0.10 — I 0.4 —
0.05 —] I 02
p ? ;ﬁ
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4.1.4 qmsﬁugwmsms'mmunmmﬂmﬁmﬁmﬁu

Aualy X Dufufivaningesnimduiuuues £, 7) WumAraaudy
(intensity) 129qanm W S, (uduidnaasnisndense (connected subset)
999 X uaz d(S,) WuAnisiannuuansiaionnyliiuiiedandy (heterogeneity)

123 o o i ng [ &
199810 S, Taadl P(S) udadaBuniemssniiuaasnoruiduiiaidaody

(logical homogeneity predi-cate) {agif
P(S;) = a3 e d(S,) < & (4.1)

Ioefidn & WunSalaadaasanuiluiladiss (homogeneity threshold) ita

° ] ! o [ % a . J
NMMUALUIBIANNUANGNTZALRINT (grey scale) WHRLLBII QNN (region)  luwtush
mﬁmﬂfmuumnrihqmma‘nwﬂa’]’mn

d(S,) = Max f (k1) ~ Min-f (k. ] (4.2)

- d’" dl:’/ L } 4 [l -’u’ lﬂlc °
usuimNasn sy X lignuiwenesniduiufiden q S m
Vinidududn S, A S,,S,,...., 5, inalk

@ x={s

(b) 8;[)S; = ¢ AwFurn i uaz j Vianualaed i = j : Wa ¢ wuneBadndn
() P(S,) = a3 &amiu i=1,2,....m
(@ P(S,[JS;) = wia dwFudn i wax j viaunlaed i =

W Ao gidleu

ﬂ A9 AumasiTndy

] 1 v
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" d' © U - 4 ' A i - A ¥ &
Rewly € NNIMUA NRNMAB NRNFANTWAN 1 Waglumnmum'] AzfasnenAdadniy
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sadadu P(S,) Reulagaiie (d) wambafom S, uaz S, fanuuansiiiufisn

o o
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2. TWINTBININTRZNG Split uAY Merge azilaurn Np x Np tiia Np = 2Ln
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Local area histogram cqualization in partitioned region

for image enhancement
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Abstract,

However,

enhancement in perceptibility of detail in some small area. Since,

saturation for some equi-homogencous areas. Therefore, the image
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Image enhancement can be casily achieved by modifying the histogram of image.

the global histogram modification such as histogram equalization cannot produce adequate

it will cause an effect of intensity

enhancement via local arca histogram

cqualization in partitioned region has been proposed. The partitioned regions are obtained by the split-and-

merge procedure, Each partitioned region will be enhanced and stilt preserved the homogeneous criterion.

The results are shown that the effect of intensity saturation can be solved and the perceptibility can be

improved.
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