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2tE2tA| QF EE (Laplacian filter)
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2tE2tA| QF EE (Laplacian filter)

1. cFSEAeF EH
A I O|X|= 1A} 0|2 S 23U81H SHA B0 Mekst QX2
ARS}7| O{ZIX|TF 2k} O ASHH 2= O K| A& & FE20 XA
KtO[Z} I A LIEILEN Heiot #(X|& 30| &0

Bx oA] 12} O] & o2&} O] %

@ Kitasaesanaa Page 4



2tE2tA| QF EE (Laplacian filter)
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B} ZapA| o TE:

(Laplacian filter)
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2. 22T E (CodeCV8X 2py)

opencv_ex [..WPycharmProjectsi¥opency_ex] - .. Wopencv_ex.py — (| *
D: = pythonOpenCV = [= opencv_ex py L~ opencvex ¥ | P B Q o
@ Opencv_ex.py

import cv2 3 A v
g_image = cv2.imread('CFA_512c.bmp', cv2.IMREAD_GRAYSCALE)

1_image = cv2.Laplacian(g_image, cv2.CV_8U, ksize = 3)

cv2.imshow('Original image', g_image)
cv2.imshow('Laplacian image', 1_image)

cv2.waitKey(0)

131 CRLF UTF-8 4 spaces Python 3.9 (opencv_ex) (2) in
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2tE2tA| QF EE (Laplacian filter)
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2FSEHA oF EE (LapIaC|an filter)
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Scharr 2 E

1. Scharr 2 H
A 1At O|20| siE

8. Sobel 2E 2 &S| 2 ksize”} 3x32 1FE|0 A2
Sobel EL} & [ Z=otH H&

3101 3
Scharr -101 0 | 10
3101 3

P Kitasaesanoa Page 9



ERCE
23t Hi3)
5 AARLC

P Kitaeaesaaea

240f| CHSHY] Scharr 2 E(OtAR)E 0|8910] x &g Hy
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(CodeCVBX 3py)

=,y

opencv_ex [ WPycharmProjects#opency_ex] - . Hopencv_ex py —
D: = pythonOpenCV = [# opencv_ex.py L~ Lopencvex ¥ | (m B

@ DPENCY_ex.py

import cv2

g_image = cv2.imread('CFA_512c.bmp’, cv2.IMREAD_GRAYSCALE)

s_imageX
s_imageY

cv2.Scharr(g_image, cv2.CV_8U, 1, @)
cv2.Scharr(g_image, cv2.CV_8U, 8, 1)

cv2.imshow('Original image', g_image)
cv2.imshow('Scharr X direction image', s_imageX)
cv2.imshow('Scharr Y direction image', s_imageY)

cv2.waitKey(0)

PEF 8: W391 blank line at end of file 14:1 CRLF UTF-8 4 spaces Python 3.9 (opencv_ex) (2) ‘i

Page 10




Scharr ZE

Scharr X 4}&F ofA3 A

ofo
of
2

P Kitzeaesaama



Scharr 2 E
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Canny dA|d A4&7|

1. Canny 87|41 &Z=7|(edge detector)
A 7 CHEAN QI A M B (edge detection) 2
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IEEE TRANSACTIONS ON PATTERN ANALYSIS AND MACHINE INTELLIGENCE, VOL. PAMI-§, NO. 6, NOVEMBER 1986 679

A Computational Approach to Edge Detection

JOHN CANNY., MEMBER, IEEE

John Canny (S’81-M’82) was born in Adelaide,
Australia, in 1958. He received the B.Sc. degree
in computer science and the B.E. degree from
Adelaide University in 1980 and 1981, respec-
tively, and the S.M. degree from the Massachu-
setts Institute of Technology, Cambridge, in 1983.

He is with the Artificial Intelligence Labora-
tory, M.LI.T. His research interests include low-
level vision, model-based vision, motion planning
for robots, and computer algebra.

Mr. Canny is a student member of the Asso-
ciation for Computing Machinery.
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Canny FA|d A=7|
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Canny FA|d A=7|

1. EFA| 2. Edge Gradient Detection
Al 2. Bag ) ) G=,/G*+G,
A BO|A Gradient| gkt ZEE 240l

©® = atan2(G,, G,)

. AA0M= H1 MO| CH27| IIF0]| O|Z240| 522 HotA 2=,
F

—
O] = Sdl AL

100

N,

150 g

200

\\\ \
VA A/

\ /

WA '\\ ~

AVATR YA VAN
ANAN/

250

&

300

\

:

\

350

S
=
o~

\\\ ‘"\.\
\

400
450

500
100 200 300 400 500 50 100 150 200 250 300 350 400 450 500

Gradient 7= Gradient Y}gF

@ Kitaeacsaama Page 15



Kl
X0

<

Canny 34|

=FA| 3. Non-maximum Suppression

1.

M|

Ct
o

—

2. EHA| 4. Hysteresis Thresholding (02, 1tH M2 Atg

._.m_
~NO
0|
<0
o
N
S
ob KO
- Xl
(I
7 M
g 9
EN R
— oo X
K KY @
ol M_f.ﬂ
|_|L iy
g
T = I
- <X O
E DM T
Rl < <
— ob %3
@) —_
W A B
ar 4 ©
ml oK &
TSl
gl = of
i~ X
O_.__lﬂl._A._
%) of x]
T O~
RO x4 RO
< o

Of

L

A
L

Page 16

P Kitzeaesaama



Canny FA|d A=7|

1. 2MZE YO Choto] Canny EAM A=7|E 0|80t Al E d=
— =
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- (CodeCV8X_ 4.py)
opencv_ex [ WPycharmProjectsWopency_ex] - . Wopencv_ex.py — O X
D: © pythonOpenCV . [= opencv_ex.py o~ Jopencvex ¥ | G B mE Q%

# Opencv_ex.py

import cv2 1 A v

g_image = cv2.imread('CFA_512c.bmp', cv2.IMREAD_GRAYSCALE)

c_imagel = cv2.Canny(g_image, 10, 50)
c_image2 = cv2.Canny(g_image, 158, 300)

cv2.imshow('Original image', g_image)
cv2.imshow('Canny image 1', c_imagel)
cv2.imshow('Canny image 2', c_image2)

cv2.waitKey(0)

536 CRLF UTF-8 4 spaces Python 3.9 (opencv_ex) (2) i
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1. Canny BAM A= &= Canny() &=
A LHE G HIO|E0 CHSIY Canny BAM = BE

LN cv2.Canny(image, thresholdl, threshold?[, edges[, apertureSize[, L2gradient]]])
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£ 2™ Canny Edge A&
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