.

Gan bang Histogram™

_'6ng: Tim mot bién doi phi tuyén
g= 1)

s dung cho mai pixel cia anh fx y) dé

A
e
i
=
—

,__:_:__.; g(x,y) phan pho déu.
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é‘m bang'Histogram

8 gial trivxamy liénstuc trenagpOfl, /=0""Mo ta
va r=1 mo ta mau trang,

Ay Uﬁ@ﬂﬂﬁﬂﬁ@ﬂ—dé’l 5= trén' co' s

> Ted ac iRk chat:
= /s, NIETham tangl déu voi 0</<1

/) anh xa tur [0,1] vao [0,1].
Output

grayvalue

Input grayvalue
(normalized)
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Gan bang Histogram -

0 e ,<f Bien| do NGUOCHYEIE ()l Va Xeft nhtr biéni doi ngucc
riely etlie thoa hai dieu kien trén.

2 Aem UG ENGHETINCUERERIIMERREEUNA) Werkemauan(B) nkis
SIENNIGE nhien trong 0] 1.

> -Jer 2o V& Py(S) lar mat do xac suat cac gia tri xam cua A va

J J\Jeu_r L pe(r) vail(n), va T(s) thoa diéu kién 1, ching ta c6

T2

rrw Vi t (Iy thuyet xac suat):

e Mot cach dé tang cu’dn% anh la thi€t k€ mot bién doi 7{.) o

muc xam nhu phan bé khdng chuan trong [0, 1].
Poui(5)=1, 0 <s<1
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T —
cdlilang Histogram_ .

-
—

‘-_ g cla histegram. duec chinh; dé “can: doi
Raurtrong muc xam. Ky thuat nay ducc goi
‘can bang histogram  (histogram

s=T()=[ p (w)iw

J'J’ IZzation).
S EImhLT Ia bien doi

-EF (cumulative distribution function) cta p.(/)
= cling thoa 2 diéu kién trén.

ds
o Tu phucng trinh trén ta suy ra, ar = p,(r)
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- T
calilyang Histogram

2 T EEUERSRER p |, (s)= { Pin ()

a—

-

ql
Pin (r) =T 1(s)

=1} ;4 =L for 0<s<1

SN IENINTEE doi xac suat cla g la déu ma khong quan
peliiN
==D ng mot ham bien doi dé can bang CDF cua cac

= gia tri xam l; cua f, chung ta c6 thé co mot anh mdi
g CO:cdac gia tri xam chuan.

e Pieur nay s€ lam tang cudng anh, (tang vung linh
hoat).
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bang'Histogram

0 Pl e EIREREREd p, (1) =%, for 0<r<1,va 0<k<L-1
SNENIIBNG SO MUC Xam n
—f/,(QLGGi\‘C"‘-I’

S/AlIBNg SOl pixel trong anh

= (“—-' bang istogram khong phai luc nao cung cho

= K&t qgua nhu mong mudn, chi hiéu qua khi

_= hlstogram o) don lai. Dleu nay. co thé gy ra sai
canh va vling, c6 thé gay ra nhiéu.
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Vildu'can bang Histogram: =

e b
Anh ban dau Sau khi can bang histogram
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yildir'can bang Histogram

Original image Pout .. . after histogram equalization
4000 - 4000

3500- - 3500
3000 3000
w2500 w500
:_E_-:J 2000 - E 2000
£ 1500 - :E‘ 1500 -
1000 ' - 1000
' 311
% 50 100 150 200 250 % 50 100 150 200 250
gray level gray level
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/ _-ﬂ.

- i ———

e,t mot bl:II’C S L - e | pln)=n/n
ch thuGc 0 =
- o R e 0.25
_@}]élé gl’a 7t)r| 2 | 2/7 | 850 0.21
- | 3 3/7 656 0.16
o 27, .| | Y7 | 329 0.08
=), Histogram saul 2 | /7 | 2% O.UE
- chudn héa nhul & | 67 | 122 0.03
bang: / 1 81 0.02
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Histogram (unnormalized) Normalized Histogram
| 1200 T T T 0.25 o T
1000t i Q
0.2 .
]
Q
800 . o
& 0.15} 1
- # pixels ®) fraction
T 600 1 of #

ixels
P 0.1

[

6
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3G bien; doi nhur
ing ta co ket

= Ju- | Xaim! Ol rac -—-

= -77_ 3/7 5/7 6/7 1) S, _T(r) - in\i )= P\l in +-.-+pm(r4)=0.89—>%

‘_- duioc gan nhan la (s,
Siy g S4)-

+-+p,(r)=095—>1
o+ P (r;)=0.98 > 1

st () =1.00>1
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K

WG bien  d6i  nay |1

rlistogrell -c-ua-g-la——n-%-
o Flistogrzln el M xap

X1, k ong chinh  xac

IOENO2N, chuan.

= Dung ham imhist va histeq trong
Image-processing toolbox

grayvalues
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" Anh ban dau Anh sau khi can bang
http://www.cs.cmu.edu/~chuck/lennapg/
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Histogram ctia anh ban dau Histogram cla &nh sau can bang
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Anh ban dau Anh sau khi can bang
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150 =0

I I
= 100

Histogram ctia anh ban dau Histogram clia &nh sau can bang
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Anh ban dau Anh sau khi can bang
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Histogram ctia anh ban dau Histogram cta anh sau can bang
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Anh ban dau Anh sau khi can béng
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1 nTﬁIang Histogram

T —
'r,p ¢ hlstogram CUng cap Mot anh CO' cac pixel duoc
B0 GChLIEN mu’c xam (theorly thuyet)
| 5] '/m ing )

25

ong’ muon died nay. Nhay Vi vay,
i) J gl Gan mot bién dor ma cho ta mot histogram theo

AT Ky thuat nay goi la chi dinh histogram
SIStogram specification).

H '-j.l’ anh fico mat dé xac suat p

(). Chung ta muon tim
ot bien doi z=H(r), va mat do xac sudt ctia g 1a p,,(2).

® Ap dung bién doi

dé anh méi c6 mat dé xac suat chuan.
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Ghildinh'dang Histogram

SRINEINGICO mat do chuant

Yy = G(Z):j D (W)dw, 0<z<1 (**)

STl am v .chiing tal co zbéngbié’nr doi nguoc z=G(v).
ayavitdung muc xam v tlr (**), ching ta dung s tir
el deul la phan bo chuan), thi:
z=Hr) = G'[T(r)]

*ho anh mai co phan bo cu thé p,.+(2), tu anh co mat

I k
pm() > > Sk=T(rk)=Z&, for0<k<L-1va
['Frac Cac muc Xam, ta co i=

h
'_

z), for0<k<L-1
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> - ; -
hildinh*dang Histogram
NEORIIERNE) 7(—>G(zk) layl-1, bien doi NOUOC, S G(SHFaUGE Xac d'imﬁ"de
ERERLLIEGEY- chung| ta co the phani chia voi mot tap nho cac gial tri xam roi
j"'F](”
Trorig titie WEZES G NhenappheiNicmeercling lari=i, ching ta: phai
eIEEPICAE ia L xam| phu hop VoI histogram co, cang chinh xac cang) tot.
VIEIEEmIXEr anh 64x64 ¢ 8 muc xam

1200

e | M | P()=m/n
0 0.19
0.25
0.21
0.16
0.08
0.06
0.03
0.02

1000

Nolu|hlw|v |~ |o]x
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- — . . . e T —
SEIERbIEN doi =7 S8 7(7)], VoI Nistogram nhu

Seltl

- | Z/( pout ( Zk)
0 0.00

0.00
0.00
0.15
0.20
0.30
0.20
0.15

1200

1000

800

600

400

200

e

grayvalues

N o[ AR[WIN|TH=|O
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s \/a G nhufsaus

Z pout pout ) 000 - 0

Jﬁ'rfrr'l ahirsauil
Vi= G(Zl): Z pout(zi): pout(ZO)+ pout(zl): 0.00 >0

f‘_/\:’ v, = G(Zz)= ZZ: pout(Zi)= pout(ZO)+ pout(zl)+ Pout (Zz): 0.00—>0
B 790 | 0.19
‘ m-- =GP B () =015 5
1023 | 0.25 "
ﬂ-- Vy = G(Z4): Z pout(zi): pout(ZO)+ pout(zl)+"'+ pout(z4): 035> %
Vg = G(25)= Z pout(zi): pout(20)+ pout(21)+"'+ pout =0.65— /

Ve = = 6 )= —0. 6
re Iglt>—> S~1 s =G(z,) ; Pout (Z1) = Pou(Z6)+ Poue(Z)+ -+ P (25)=0 85—>A
¥7 = G(Z7): i Pout (Zi): Pout (Zo)"‘ pout(21)+

i=0

T
o

st pout(z7):1.00—>1
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__ ————

PG Ikhongl co G NRURg chung taico thé chon nhu sau:
| 0 tam G{(4/7) =7 (khong guan tam)
G(5/7) = 5/7
G(6/7) = 6/7
3 (Chen! gid tri' gan nhat) G{(1)=1

r—>71(n=s S>GUS)=z | r>GI[T(N]=Hrn=z

| Tich hep T T —o-17 | 02 =0 2,=3/7
=== BNEEGT (0O | o177 | U737 | e T4
=/ r,=2/755/7 | 2/7 547 | r,=2[7 > z.=5/7
r;=3[7>6/7 | 3/7—>4/7 = 3/7 > z.=6/7
= 4/7 > 6/7 | 4/7 72 =4l =6y
s S N 5 /s A P e =]
r.=6/7 >1 6/7 — 6/7 t. =G z=_1
r,=1-—>1 1 >1 O ey 4
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/7///7 pout(zk)
(hist. that su’) | (hist. can)
0.00 0.00
0.00 0.00
0.00 0.00
790 0.19 0.15
| 0)C] 0.25 0.20
850 0.21 0.30
985 0.24 0.20
448 0.11 0.15

0
i
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dinh dang histogram

Jigli'dangl cual histogram clia g k-I:nc“)_ng that
IpcHinlxac nhung no gan giong hinh

den@ histogram ma ching ta muon

Treong BPHKHTN Tp.HCM
Khoa Toan - Tin hoc 2007



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

1000

800

600

‘ vﬁ l -~ 400

’ : A : 50 100 150 200 250

anh ban dau va histogram

Treong BPHKHTN Tp.HCM
Khoa Toan - Tin hoc 2007

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

150 200 250

Cén bang histogram Histogram sau can bang
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100 150 200 250 0 50 100 150 200 250 300

! : \ e e Dang Histogram chi dinh

Anh sau khi hidu chinh
theo chi dinh Histogram
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Jang cueng anh'bang cach dung
Histogram cuc'bo™

SR ENEIGCIGRGChIMIERINGECALIRGMRG GUBIa R

> Bl hla mot hink chor nhat hay vuong dé xem xét lang
JIEl JL iritam di chuyén tirng pixel mot.

2 T e Gan nistogram cuc bo trén co so chon lang gleng cho
MBINGIEM) Va dung can bang histogram va histogram chi dinh
Gl ‘pixel ¢ tam.

_ M‘”‘t khac dung thong tin histogram dé tdng cudng anh la

= pliucng phap két hop thong ké vOi vai histogram (histogram
xem nhu la ham mat do xac suat).

o Vi duy, chung ta co thé dung trung binh (mean) cuc bo va
phu’dng sai (variance) dé€ xac dinh do tugng phan/séng cuc
bo cua mot pixel.
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