Eilélgle thitgidc clia"con nguor

(D>

Sl HE thong thi didc cla' con nguoi giL’|p
nhleu den viec thiet ke, tinh chinh xac va
Fqua clia he thong phan tich, xtr [y anh.

f_thong thi giac cua con ngudi bao gom cac
= én chinh:

= Mat (cam bién hinh anh hoac camera)

—Than kinh thi giac (ducng truyén tin hi€u)

— Va nao (don vi xur ly thong tin hinh anh hay may
tinh).
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at nguoi

® Bidnic) idnsl rinElneE] khéangZO mm.
NEIEENTECN(EOrMED) - Mang tong) SOk
clzl] GRNYEAINEUNG, bao phu be mat
r)mr] e
° |ang mmJ Selgral) = gsleisle) rrldf ezl
nIgozl clsic), eelonelgit phaniconilaircla
JOENEURRINIEE!
® |zarig DY "hOI’OId) - chula cac mach
Rz, cusl -ap difh ducng
° Ydng mEEs) = O phan phia trudc
cUlz) ciosole quyet dinh maul mat.
° '_)JJ'U_‘H = Vung mG gilra
SClioins, dieulkhien s6 lugng anh sang

3 defitmat (duong kinh thay doi tur 2
__d%T-TB mm).

) 'ThuY tinh thé (Lens) — dugc tao tu
cdc I6p-dong tam gom cac t€ bao sdi,
chira 60 70% nuaoc.

Vong mac (Retina) — IdF trong cung,
mang tao anhidua trén lens, gom cac

t€ bao cam gquang Scac t& bao nay rat
nhay cam anh sang
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—_—
ANhYsang va.pho diensti

ongrdien tir hoac buc xa
PrGanal hinh sin, VOil budc

ongl A va tan so v thi
,...—M, ¢ la van toc anh

—5ang (2.998x10%m/s).

= % Nang Iuong cla pho dién
tlr ducc tinh la E=hv, hla

hang so Planck.

-l-
-
j—
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“Anh 'sang va pho dién tir
& =

Energy of one photon (electron volts)

w1 ot w1t w1 1wt ow?ow? 1w w? owt w1
DLr | | | | | | | | | | | | | | | |
\
frzl J’J’]rJI‘ Frequency (Hz)
’ 1 w1 1w w® o w1 e e 1w e ! 1w 1w 1w 1w’ 1wt
(*O I"_rJ’ L | | | | | L L | | | | | L | | |

Wavelength (meters)

w2 o™ o 1w owT o owt w1 1wt owdowtoq w1t e
| | | | | | | | | | | | | | | |

Hard X-rays Ultraviolet Infrared Radio waves

Gamma rays Soft X-rays Microwaves

Wisible spectrum

04x107%  05x 107" 06x107%  0Tx107°
Ultraviolet WViolet Blue Green Yellow  Orange Red Infrared

5 CAG Viing khac
Ahau ~ cla
vung pho thay
duagc se tuong
'ng cac mau
khac nhau.
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Ank sang va pho c'Iién T

oAb Sile] khong mau hayﬂdn sac.

EREIiIeEdo) clia anh sang dUGE biéw hien boi mot gia tri xam
flzlY/ ot 2 e liNtienyRtiiche R ERmtchamicaornhativa
mElREENNE mUc Xam' thap nhat.

Co ozl thuoc tinh thucng ducc dung dé mo ta nguon anh sang
eNE malk
=P choil (Radiance) |la tong s Iugng nang lugng tir nguon, dugc tinh
Soemng Watt (W),
Do) sang (Luminance) la mic do nang lugng anh sang ma nhan
— = durec, duec tinh bang lumens (Im)
o == Muc sang (Brightness) la mo ta chu quan vé muc do anh sang (cam
" @han cla con ngu’dl)

e, Buoc song dung sé phu thuoc vao Ung dung, tuy muc do

“thay duaoc”.

e Ngoai sonﬂ dién tur, con cac loai nang luong khac nhu: am
thanh hinh anh séng siéu am), chum electron (anh dudi kinh

—

hién vi dlen t), ...
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Bhuranh'se

[Mumination {energy)

N

Chatput (digitized) image

]mamng system

{ Internal ) image plane

Scene element

Phu thuoc vao loai tia, mot man chan thich
hdp sé dudc dung de tiep nhan tia.
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Sy matva lugngihoa

CJuanfizajion

Sampling
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_Ketc a ltireng,tirhoa
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N

SIEL

o

o ?Ijgm 3. SN [0z} c[o) (o) e v e dejgiel i <ploigle
4l giani Val gial tri cua ham f(Xx,y) la cueng
do anh sang tail diem nay.

oDiém (x,y) la diém anh trong anh va
gia tri f(x,y) xem la gia tri xam (hoac
muc xam) cua anh f tai (x,y).
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ARINGICEC do phan giai Kkhéenhau™
c,ﬂli ;EZ

8
{ @ 256
A\
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\w.
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&

glu’a Kich thuec va -
genrgial

-

Q@

f‘@ j'ﬂtr
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. -
NEnhe gilia co' ban cac c'h

-

| 7/ \

EJ_FJJ J p GJ vl é.‘;\" \ \1

2ilang gieng cua 4(p)
+1,y), (x-1,y), F Y+1), (x,y-1)

i No(p)=
: g_(p)D—

x+1,y+1), x+1,y-1), (x-1,y+1), (x-1,y+1)
p) + Np(p)

21)¢] glenf cua p, Ng(p)

l/.g

’Ejhh nghla V'la tap cac gia tri muc xam can xét (anh nhi phan
_—- V={1}), mirc xam =[0..255]
4-ké: 2 diém anh p va q la 4-ké theo tap V néu ge N,(p)
8-ké: 2 diém anh p va q la 8-ké theo tap V néu ge Ng(p)
m-ké: 2 diém anh p va q la m-ké theo tap V néu:
N,(p) hoac
Np(P) va Nu(p) N N,4(q) = {¢}
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- Lign thongpaViing va Bién
L= Duendl dil gilrarhardiem p va q(s,t)arday cac pixel (o, X Vo), Vi
SaWmE oY) va (X, Y,)=(s,t) va cac pixel con lai phai ), chi i

5 ) X

cltresrie) cll 1e) nls -

NECN, Vo) =%,y thi daya dutng| dong. -

EOINSH | mOot tap: con cac pixel cua anh, 2 pixel piva g duoc goi lailien
thBRENBEIMhBUEGREESHEN O RINNOEALGRE Al tenG S gilic
VPIES) tiap) cac) pixellma lien ket nhau trong S duac goi' la thanh phan lien
thi0sle) RS

ENEUNS) Gl cor mot

[N

[ A

[ o | - N Y
IEIIIRSSplIan  lien
WIENERLhINS) dUcc goi -

ERtaplientthong.

L
-

~pixelicta anh, T dudc 4
~  goil la mot ving néu _
- Rlartap lien thong.
— Biénrcua vung R la
tap cac pixel trong
ving ma cac pixel
nay c6 mot hoac
nhiéu lang giéng ‘
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BEIIO Khoang cach

KESMpIXE] Cortoa dor (V) (5,1); Va' (V,w), ham khoang' cach™
Sieifthoa tinh chat:

e D(19,0)=01 (D(p,q)=0 khi va chi khi p=q)

SID((19/0)= D(q)p), Ve

@R D(p;2) < D(p,g) + D(q,2)

i

FKieang cach Euclid

*Khoang, cach city-block
Khoang cach chessboard  RNERDERVEN(EEKIRIE)
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function [rt, f, g] = twodsin(A,u0, v0, M, N)

% TWODSIN Compares for loops vs. vectorization.

% The comparison is based on implementing the function

% f(x,y)=Asin(u0Ox+v0y) for x=0,1,2,...,M-1 and )

%y=0,1,2,...,N-1. The inputs to the function are | mage processing toolbox
% M and N and the constants in the function.

% First implement using for loops

tic %start timing >> [rt,f,g]=twodsin(1, 1/(2*pi), 1/(4*pi), 512, 512);
for r=1:M >>g=mat2gray(g);

uOx=u0*(r-1); >> imshow(g)

for c=1:N

vOy=v0*(c-1); f(r,c)=A*sin(u0x+v0y);
eﬁgd Ham thudng dung:

C . e imshow, xem anh
tl=toc; % End timing . imwrite U anh
% Now implement using vectorization . imfiinfo’ théng tin file anh
tic %start timing . Imread,, doc file anh

r=0:M-1;c=0:N-1;
[C,R]=meshgrid(c,n);
%special MATLAB function for fast 2F function evaluations
% creates all the (x,y) pairs for function evaluation
g=A*sin(u0*R+v0*C);

t2=toc; %End timing

%compute the ratio of the two times

rt=t1/(t2+eps); %use eps in case t2 is close to zero.

Khoa Toan - Tin hoc Trwong DPHKHTN Tp.HCM
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indexed

A

bwZ2ind

obw ind2rgb

gray2ind inngray

im2bw

rgb2gray

v
Intensit

mat2gray

General matrix
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"hh‘ 5
gahig\CUuong _anh

,<|"r1} otianhinghialla lam choranh do tot hon
SEINEELl trong mot Ungl dungl cu thé nao do.

SNIENG cliend (Enhancement) sé phu thudc rat
ShIEUVae van dé/anh cu thé.
srec tang cuong ducc xem xet trong hai loai:
_. == Vién khong gian: thao tac trén diém anh va lan can

- a(x,y) = TIFXY)]

— Mién tan so: thao tac trén tan so
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Ky thuat tang cwéng anh

Dung mit na Bién dbi

Lam tron Loc BT thap * X ly mau theo
Loc Median Loc BT cao mau sac
Nbi bat Loc theo buéc

Pao ham Loc theo dong
Histogram hinh dang
Histogram

Trung binh anh
Histogram
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m A

- |
[haoMac tren diem
- Gi ' X,y sé hu thuoc vao fom gl (O y)L(Verkhong phu thuoe vao

ii‘

Outut
grayvalue
(normalized)

0

0 Input grayvalue
(normalized)

® T la ham tang anh xa tu' [0,1] vao [0,1].
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—

SAnITam ban

T(r) = s = L-1-r, L: Gia tri xdm I&n nhat
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DoMucng phan

SHIIENERVUNG linh hoat cua gia
e tiong anh ban.
SIERSUAVLING can mo r6ng la

NGOz [77, /5. Ching ta sé mo

e mng thanh [s;, s].

-
P

=@ VO‘| (rl- /—2) < (51_ 52) L4 L2 3Lj4 L-1

Input gray level. r

el, s

=
o
)
=]
s
[=T¥]
—
=
£,
|.-.||
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N “:-1... >
SDouong phan

S il g hop dac biét 1:

S INEURVEES Vel =5, kinong
ey J¢]]

_,1.-

INEU' /= fy 5=0 va s=L-1,
PIERNGoI nay thid thanh ham
FeUeHRGHay nhi phan hoa.

BRI dung khil chiing ta chi
== mquan tam den hinh dang
?i_' = Clia ddil tueng va ¢ mic

~ Xam.
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IPotirong phan

Sirenghop dac biet 2:
S Gamma,correction: S, =0, S, = 1 va T(r)=1

mage as viewead on maonitor

1

L:)"-.: Monitor }L>
,-'"-F__GEJHH]E'I _-H'*—\

Sy COTTECLION J

R Image as viewed on monitor

51 =0 > 51 =0 >
0 Ly L) 0 1 1

Téihon Sang han

| >'f, ---I;I;niu_r-ﬁil >

/
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BRvung linh hg_gt_

o rf visle)

NG ching ta can
NIET VL ng may lai, vi
ARBIERT oI Fourier
\/e ﬁf’ng do

s

5 = T(r) —.c log(1+ |r|)
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ngYinh hoat

—

-

- CF *nh6 mirc xam: LLami noil bat mot
virie) clelen Biamatiz e Gk

L-1

v ) AP

r
1 0

B
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NERNWUNG! inhhoat —

SAViNd

Anh ban dau

Anh dugc lam ndi bat (cd nén)
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NEnwung linh hoat,

SGhialnho mat phang Bit: Hién thil cac bit khac
gicliieac anh nhi phan riéng biét.

Omne 8-bit byte Bit-plane 7

T — " (most significant) T\\ V'Y ﬂ/

.-;-

.r"'l"'
-
-
“_.rl'r
o
‘4 Bit-plane 0
’ {least significant)
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Tam mat
phang bit

Treong BPHKHTN Tp.HCM
Khoa Toan - Tin hoc 2007

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


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

i anh™ -
SRINeHERUeNG hoprdo,sai khac cuaghaisblic anhisss=
SienEidong” theo cong the:
=) E
SWVIIENGE phani doan anh va lam tang cucng anh.
= T

e
-;.. - . 4 } .-I"I -

g(m, n): Anh
¢ sau khi dua
hda chat
. o ? -~ Vao, sau
Anh sau khi & ¥ £ SR W khitrir anh
dwa héa ~ .
chat vao

X-quang nao ngudi bénh

Treong BPHKHTN Tp.HCM
Khoa Toan - Tin hoc 2007



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

\ N _‘ﬂ- \ > n? - D N
Dungitrung binh anh de giamnhieu
SNISENI3 hién tUong ngau nhién Zkhc“)ng dus

clozlgl tride cltiefe) ~ Ll elirelglal
> J\Jm“ I%ay: hial trongl gua trinh:
— r iuranh

=NFuyen anh

LLru trir anh
Nhleu co thé mo hinh hda nhu' tién trinh:

ggm ,.1) = f(m,n) + n(m,n)

Anh Anh khong Nhiéu
nhiéu nhiéu
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. —_——
DUNGHnung binh anh dé gianm'nhiéu

SR ED (m n) tai pixels (/77,/) du’dc Mo hinhl nhu mot
Di&s) riefz 1&0):
Tricsle terQng, h(m,n) xem nhu'la zero-mean Vva cac
JiemtEnhieul tail cac pixel khac nhau thi khong co
'tu"c' quan.
3 sUr chung ta co M quan sat {g(m, n)}, /=1,2,.,M,

_,ﬂTung ta co thé giam nhiéu (mot phan) bang “tinh trung
~Bink cua anh”.
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P s i -
Sbungitrung binh anh de giam™nhiéu

U Troiel triiosle NGRSV -
| E[g(m,n)]= f(m,n)

Var[g(m,n)|= ﬁ Var(n(m,n)]

—
——

= SIHGNnNUa, neu so lugng quan sat tang

~  (M——o0), tac dong nhieu sé giam veé
ZEro.
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Anh khéng nhiéu Anh nhieu
Variance = 0.05
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Velleroc trung binh
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STOC)Felnn.

? D £ L

o rlistoggzl et el e e gia tri xam ry, 14, ..., 1;_; 12
risirn) reflrele
: . |n, 1a sO lugng pixel ¢ gia tr1 xam 1,
)— , VO1
)

N A A .
n la tong so pixel cua anh

o r}«-F P(r,)F mo ta ty le tong s6 pixel c6 mic xam 7, va
= tong 50 plxel cla anh.

—..-r".ll-._-lzr--

= S SEHIStogrami cung cap mot mo ta tong thé phén bo cua anh.

— o Neu chung| ta xem muc xam trong anh nhu bién ngau
nhién R, mat do xac suat, thi histogram cung cap nhu’ mot
Xap i clia mat do xac suét.

PriR=r] ~ p(r)
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Rdukén dan histogram

The original image displayed The histogram of the original image
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The stretched image The stretched histogram
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