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Introduction
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What is Edge?
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Edge Detection

-;wﬁéﬂﬁﬁﬁ%wﬁi
— A1 AT #XORE & 2

- REY

— GBFE 5 BRiE BN etc

e EHAPEFI B E h1 2 E gradient (¥R)



o - - [FHI

JEHa0 = [ _ FEED=FO) _ oy

AX |

f'(x)= lim

o — - P
J(x)
=(f'(x))
=[f(x+ D= fOI-[f(x0)— f(x=1)]
=f(x+D=2f(x)+ f(x=1)



a b

C
FIGURE 3.38
(a) A simple
image. (b) 1-D
horizontal gray-
level profile along
the center of the
image and
including the
isolated noise
point.
(¢) Simplified
profile (the points
are joined by
dashed lines to
simplify
interpretation).
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Original Sobel edge
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Original
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Laplacian (&2 EUE

* Laplacian filter& - &7 & = I¥ - #cors
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Laplacian
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Laplacian
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Laplacian
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Laplacian - Practice
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Laplacian

Original Laplacian



Laplacian
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FIGURE 3.40

{a) Image of the
North Pole of the
maoon.

{b) Laplacian-
filtered image.
{c¢) Laplacian
image scaled for
display purposes.
(d) Image
enhanced by
using Eq. (3.7-3).
{Original image
courtesy of
NASA.)
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FIGURE 3.41 (a) Composite Laplacian mask. (b) A second composite mask. (¢) Scanning
electron microscope image. (d) and (e) Results of filtering with the masks in (a) and (b).
respectively. Note how much sharper (e) is than (d). {Original image courtesy of Mr. Michael
Shaffer, Department of Geological Sciences, University of Oregon, Eugene. )
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RGB
HSV
YCbCr
CIE Lab
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0° if max = nun
60° x ﬂmg‘fmﬂ + 0°, if mar=rand g > b
h = ¢ 60° % mmm+360° if maxr =r and g <b
60° x ———— 4 120° if maxr =g
60° x ——— 4 240°, if maxr =b
0, if max = 0
§ = | |
me—mmel -2, otherwise
v maxr
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YCbCr separation




YChCriE

e RGB ->YCbCr
— Y=0.299R+0.578 G+0.1148B
— Cb=0.564 (B-Y)
— Cr=0.713 (R-Y)
e YCbCr->RGB
— R=Y+1.402Cr
— G=Y-0.344Cb—-0.714Cr
— B=Y+1.772Cb
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116 x( ) i > 0.008856
s Y n
903.3 < —— otherwise

e s00x( A{2)- )
. zoo:-{f[ﬁ)—f(z))

 where
Xn =0.951S
Yn =1.0000
Zn = 1.0886

-~

1'3 r > 0.008856

Pl Yo

(1) = <
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’ 116
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£=f, e
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f=f -

s fy 200

if jb > 0.008856 then Y = Ynxjf

f,-16
116

else Y =( )x3xﬂ.ﬂﬂ88652 xYn

if f,>0.008856 then X=Xnxf’
else X = (%) x 3% 0.008865% x Xn

if f.>0.008856 then Z=2Znxf.

else Z= (%}ﬁx 0.008865° x Zn

BHCIE XYZEZ =EERRIRCEBEFER] - $ERMEPEITT -

R 3.240479 —-1.537150 -0.498535| X
G |=|-0.969256 1.875992 0.04155%6 | Y
B 0.055648 —0.204043 1.057311 || £

B=1% * 15 RGBAYTFEEIH 0~ 177EE 20~255 -



Homework 4-1

o 4% Sobel =% Bmask
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Homework 4-2

e RGB to HSV (/\ZtHEHA)

00
60° x mg‘fm + 0°,

h = 60° x m . T 360°,
BOG mar—min + 1209
60 x max— mm + 2400

{0!
= meT—min — 1 _ nun
v = max

if maxr = nun
if mar =r and g > b

ifm(m::randg{b
if maxr =g
if maxr =b

if max =0

otherwise
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