angrcuong anh: loc khong gian®

SNE[IGRCUonal anhl tiong mien khong gian
dNEENNO ta MAL:
Aﬁténg \ /

L]
e —
-

—
—

== - - ks g ( m/n) = (? (m/ n)

s Bién doi T co thé tuyén tinh hay phi tuyén.
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- 4/ JS.J_ inh T

SINENL 7 tuyén tinh ve thay. doj bat bién
QEEI and - shift IAvariant - LSI), va co
I: bk PSS (point-spread  sequence)
m ,17), thi

g(m,n)=h(m,n)* f(m,n)

= Z Z h(m—k,n-=1)f(k,[)

[=—cc [f=—co

— i i f(m—=k,n=10)h(k,l)

[=—cc [f=—co

Treong DPHKHTN Tp.HCM
Khoa Toan - Tin hoc 2007



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

'/ -
gdic Gl
~t

2 Fronj‘ Uc t&, dé€ giamitinhtoan thi

MHINSAOTOINAT ) A

yefi A L) Mot tap nho (tap lang gieng). A con dudc gol
I2 ,w“ Inh clal /7.

v rronc tan so thi dugc mo ta nhu

= Guy) = HuY) FLuW)
'-C" nhieu phép toan LSI dung trong mién tan s6 nhu
“phep loc”.

® | oc theo mot gici han cling dudc xem nhu phep toan.
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Xacdinh 7
SRVildlN(truGng hop 1-D):
* bang théng thap " Loc bang théng cao

. E -H(u) IH(H)
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SSINENA07), ) la mot mat
[zl 9,6E

-

>

—gmm)y=wf(m=-Lan=1)+w,f(m=Ln)+w,f(m=-Ln+1)

== "
e |
== +wy f(mn=1)+wsf(m,n)+w,f(m,n+1)

+w. f(m+Ln=D+wf(m+Ln)+w,f(m+1,n+1)
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\ S
MEIENLo(/77,/7) AUCC tinh bang cach tftict mat;

1z ¢l m0| plxel Glia anh /(m n)“

/\

Ccm' hendacybietykhipcac, pixel nam trén.
JHJ ua anhl /(m,A). BE giai guyet, ching ta
cd) tniE eplogk

— 1\/ Jt'Aalducce cat ngan tai bién (Bién tu do)

= VG iong them dong/cot tai bien (Hiéu chinh
-:“. = blen)
= —Bjén duoc “bao boc xung quanh” (Chu ky bién).
® [rong MATLAB dung Iénh Filter2 dua

tren lenh conv2.
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gacioc lam tron anhp

N\

SN tren. anh. thiuoe. phep, bién. doi. anh-anh,
SEPNIENT doI nay lamikhac biet gitia' cac pixel
ieREnhiey.

SEEPNOC tron nay dung cho:

— Lam mo anh (Blurring): Day la budc tlen XU ly
S hham loai bo bot cac chi tlet nho (khong can thlet)

g‘.é--’"‘:‘"“ trroc khi trich doi tugng can thiét (Ion), hay lam tang

_—_'_

~—— ~ _ chi tiét anh.

— Glam nhleu (Noise reduction): Giam bdt tac dong
clia nhiéu.
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am tron'anh bang mat na trung
oc khong.gian bang'thap)

e |

0l

SREENtHE cpr dUing” mat na' thiting Binh (averaging mask)
SENEMILion.

SWVotiet na trung binh Ia mat na ¢ tong cac trong bang
IPDUGEItINI dua tren cac lang gieng, nen mat na con co
WERrtnglbinh lang gieng (neighborhood averaging).

e Phep toan nay tucong duong loc bang thong thap.
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Anh ban dau Mat na trung binh
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Nhiéu Zero-mean Gauss, Variance = 0.05
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—

SRNEORRhiew thuoe dang phan bo' Gauss thi loc trung binh
P T T T 1 o ————

5 L--'& ‘titng binh la loai loc lam md canh va chi tiét.

sllocimedian lam canh co chat lugng tot va duge dung khi
=== nhiéu thay tach biét. Vi du: nhiéu muéi tiéu.

8 [[oc median la mot loc phi tuyen dung mét na. Moi
plxel dugc thay thé bang median cla cac pixel lang

giéng.
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1edian
LJ’ %Ma-eac‘-gm srpIXElNEng
.< d. Thi

(

a.,, V61 K chan

3 median(A) = -

Ggonyn VO1K 1€
median cua mot tap co thu tu' la “gia tri tam”.

—n uA ={0, 1, 2, 4, 6, 6, 10, 12, 15} thi median(A4) =
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.
anh sac.net

NN CUONG| dO SdC net é’mé phueng phap

Sau khi lam s3c nét

Treong BPHKHTN Tp.HCM
Khoa Toan - Tin hoc 2007



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

lockhong gian bang thong,caoeico ban

-l

PG PHEP S tOa T IS G e C Cait dat " boi mat™ n
Ui bIAh), gom cac gia tri ducng va am.
SRIVaiing co tén la mat na tao sdc nét, quan tam
il u’ng neil muc xam thay doi dot ngot trong

Mat ma Nen co gla tri du’dng 0 tam va gia tri am
& xung guanh, cac gia tri nay co tong bang zero.
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Miockhong gian bing thong 21U S

-l

ai—
S—

-1 -1 -1
1 -1 8 -1
9

-1 -1 -1

J )" at na tirong ducng loc bang thong cao.

; Str khac biét ctia fva g sau khi loc béng
thong cao co thé xem nhu:

g(m,n) = f(m,n) — lowpass(f(m,n))
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Anh ban dau Loc bang théng cao
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Lo HIgh-boost

- |

J -D Ia mot Ioc dung phep tru’ bang thong
| é“n Ll Mo rong cua f

g(m 1) = Ar(m,n) — lowpass(f{im,mn))

' ay con goi la mat na khong sac nét

-
—
—

(unsharp masking).
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- igh-boost

Uzl Sat thay
Jn )= Ai(m,n) — lowpass(f(m,n))

= (A-1)f(m,n) + f(m,n) — lowpass(f(m,n))
| = (A-1)r(m,n) + hipass(f(m,n))
o Ket qua la giong anh ban dau nhung cac canh
sé noi bat hon.
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lgcitheo daoham ~

- | -

\

Triisi) Binh) o 3G, chil tiet trongp anh bang
saspEmxer auanrhe trung bink hay tichrhop xung quanh.
SEVIRGECH tur nhien, dao ham cho tay cai nhin vé su’ thay doi

cit) cde;

SNEEPROEN dao iam thongl dung) la gradient:

o (x,y) | A F(x+1,y)— f(x,y)

oxX e
Jy Oy

=fx,y+1)—f(x,y)
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.

(zradient Wector

1. D6 dam cua canh bang do I6n
cua gradient.

2. Hudng cla canh bang goc cua
gradient.
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heo'dao ham

GHhE cal dgt theo mitna: — hy = va h, =[1 1]

Sl ]
o Mo Jg- chon khac, chung ta co thé xap xi:
———— V7 (x, )| ~ [(3 —z,) +(z, - :\)]l
* SE cai dat theo
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loc theo daoham «

- |

SNV ENIERSEURCURENEUGERIOINENPRER O
Jrrlﬂ cheo Robert (Roberts cross-
ghd dient operator).

PREpT todn Robert va phép toan

reW|tt/SobeI (trinh bay sau) dugc dung
de xac dinh canh, nén doi khi con dugc
goi xac dinh canh.
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;. phep toan gradi e__gi_::c-h 0.
art

Anh ban dau
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hep toan ' Prewitt

S eppaNgradient tot hon:

‘Vf(l 1)|~[ (2, + 2, +2,) - (2, "'Zﬂ""Z'*))E"'((Z;a"'zﬁ"'29)_(21*'24"'27));]

T Co rnm u’dc call dat nhu” mat na:
= 1 1]

(). 0
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PIiEp'toan Sobel

J Y @E )(Ep'*/ —

= )
0 0 0|vah=
e

' Day ducc goi la phép toan Sobel.
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Prewitt
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LINEAR SPATIAL FILTERING

f=imread(fish.jpg"); %load in checkerboard figure
N, filtering_mode, boundary_options,size_options)
age , w is the filter mask
| mode: —
“filtering is done using correlation
“filtering is done using convolution -- flips mask 180 degrees

=

P without quotes (default) - pad image with zeros

‘replicate’ - extend image by replicating border pixels

‘symmetric’ - extend image by mirroring it across its border

‘circular’ - extend image byrepeating it (one period of a periodic function)

full” - output is the same size as the padded image
‘same’ - output is the same size as the input

eSS w 6hes(9); % create a 9x9 filter (not normalized)

—

—

=" =imfilter(f,w); % filter using default values

A

i

e >> imshow(gd, [ 1) % [ ] causes MATLAB to display using low and high

— % gray levels of input image.
— % Good for low dynamic range

>> gr=imfilter(f,w, replicate’); % pad using replication

>> figure, imshow(gr, [ ]) %

>> gs=imfilter(f,w,'symmetric’); % pad using symmetry

>> figure, imshow(gs, [ 1) % show this figure in a new window
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.

FILTERING -

S—

mread(fig3.15(a).jpg’); %Iload in checkerboard figure
25( S . % create a 9x9 filter (not normalized)

IS of type double in [0,1] by default

im2uint8(f); % converts image to uint8, i.e., integers in range [0,255]
J _—_:i_mfilter(f8,w,’replicate’); % pad using replication
=Y imfilter creates an output of same data class as input, i.e., uint(8)
=>> imshow( g8r, [ ]) % clipping caused data loss since filter was not normalized

. S—
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» >> f=imread(fish.jpg);  %load in checkerboard figure
& >> w=fspecial(‘type’, parameters); % create filter mask

ypes:
average’, default is 3x3
gaussian’, default is 3x3 and sigma=0.5

i —

vitt’, vertical gradient, default is 3x3. Get horizontal by wh=w’
Dbel’, vertical gradient, default is 3x3
sharp’, default is 3x3 with alpha=0.2

read(*Moon.jpg’); %lIoad in lunar north pole image
=fspecial(‘laplacian’,0) % creates 3x3 laplacian, alpha=0 [0:1]
w8=[111;1-81;111] % create a Laplacian that fspecial can’t

=>5 f=im2double(f); % output same as input unit8 so

= % negative values are truncated.
% Convert to double to keep negative values.

>> g4=f-imfilter(f,w4,replicate’); % filter using default values
>> g8=f-imfilter(f,w8, replicate’); % filter using default values
>> imshow(f) % display original image

>> imshow(g4) % display g4 processed image
>> imshow(g8) % display g8 processed image
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