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import cv2
import numpy as np
import matplotlib.pyplot as plt

Lab 3

$E—E8%: SHi/Prewitt/SobeliE iR

% :Hﬁ ;ll.‘.\ ;&

#ENEFIMBIBERHEE

img = cv2.imread('lab3_img/chaplin.jpg")
img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
plt.imshow(img, cmap=plt.cm.gray)

# FongE—NEEHISEE RS
kernel_gaussian = np.array([[1, 2, 11,
[21 4r 2];
[1, 2, 111)/16
# HAYItEE
plt.imshow(kernel_gaussian,cmap=plt.cm.gray)

# FHIE R AL IEE G H T
filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_gaussian)
plt.imshow(filtered, cmap=plt.cm.gray)

# FanRE— 1 EAXISEIER

kernel_gaussian = np.array([[1, 4, 7, 4, 1],
[4,16,26,16, 4],
[7,26,41,26, 71,
[4,16,26,16, 4],
(1, 4, 7, 4, 111)/273

# HAHIEE
plt.imshow(kernel_gaussian,cmap=plt.cm.gray)

# IR S IEE G H T
filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_gaussian)
plt.imshow(filtered, cmap=plt.cm.gray)

£331
RE— MRS INERSARN, ZRAEAF NS SIERSMNEK. MESsigma, RESHEREHA.

# EMeFERIpass, THgaussian_filter() K
def gaussian_filter(kernel_size=3, sigma=1):
pass

# M EEHRYgaussian_filter() REEIE—THEXISE#Z, LRIKN30, trEENS
kernel_size=30 # U
sigma = 5 # #n/#E

# BIZSETRHAYLES
custom_gaussian = gaussian_filter(kernel_size, sigma)
plt.imshow(custom_gaussian,cmap=plt.cm.gray)

# FHEEXBISHE K as A E G H P
filtered = cv2.filter2D(src=img, ddepth=-1, kernel=custom_gaussian)
plt.imshow(filtered, cmap=plt.cm.gray)
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# H_LmE#Ygaussian_filter() REEIE—THEXIEE %, LHUKN N30, th/EZE710

kernel_size=30 # WU
sigma = 10 # =
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# BIESEZHEplt.imshow(custom_gaussian) &
custom_gaussian = gaussian_filter(kernel_size, sigma)
plt.imshow(custom_gaussian,cmap=plt.cm.gray)

# HEEXBIEHIE RS IR E G H T 5

filtered = cv2.filter2D(src=img, ddepth=-1, kernel=custom_gaussian)

plt.imshow(filtered, cmap=plt.cm.gray)

Prewitt jEi& 23

# FoligRE—TPrewlitt K EIEKES
kernel_prewitt = np.array([[-1, 0,
[_11 01
[-1, o,

# Bt EE

11,
11,
111)

plt.imshow(kernel_prewitt,cmap=plt.cm.gray)

# X EBYPREIER Fr A TSR A S 25

# Prewitt KPR K a1 AYE = B [HILE5

filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_prewitt)
plt.imshow(filtered, cmap=plt.cm.gray)

# HEPrewitthyhh, REEEIGEIEKES
kernel_prewitt = np.array([[-1, -1, -1],

[0, 0,
1, 1,
# Bt EE

0 1]
1]

’

1)

plt.imshow(kernel_prewitt,cmap=plt.cm.gray)

# XEGHATHEI0N AL 2GR

# PrewittZEEEEIEKELIATE KT EIBILE

filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_prewitt)
plt.imshow(filtered, cmap=plt.cm.gray)

# REBAXRIKFIEEIE RS
kernel_prewitt = np.array([[-2, -1,
[-2, -1,
[_21 _1r
[-2, -1,
[ 2: _1r
# HAYItEE

(SESESRS RS

-~ e N e -

21,
21,
21,
2],

1
1
1
1
1, 211)

-~ e N e o=

plt.imshow(kernel_prewitt,cmap=plt.cm.gray)

# XENGR AT LB H 5 25 R

filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_prewitt)
plt.imshow(filtered, cmap=plt.cm.gray)

# REEAHEEIZER R
kernel_prewitt = np.array([[-2, -2,

[_11 _11
[0, o,
[1, 1,
2, 2,

# HAYtEE

—2, _2]r
_1r _1]1
9, ol,
1, 11,
2, 211

plt.imshow(kernel_prewitt,cmap=plt.cm.gray)

# XEGR AT LB B L Z5R

filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_prewitt)
plt.imshow(filtered, cmap=plt.cm.gray)

{£552

RE—1RE, BTEEXPrewittiEiks, BEANTSE:
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o BITSHNIRKEBHILK,
o B2BENMRE, HENTueld, LK TIEEIEKEE, HENFalseld, MHEEREIRKES.

# EFERIpass, STLEREL
def prewitt(kernel_size = 3, is_horizontal = True):
pass

# SThkprewitt()/F, 1517 FEAIHES

# Ffprewitt iR, BEX—THRNLLEVKFEER R, UR—TURNIIEEEEIEKES

# HXUTFEGATLET
img_building = cv2.imread('lab3_img/building.jpg"')
img_building = cv2.cvtColor(img_building, cv2.COLOR_BGR2GRAY)

prewitt_h = np.array(prewitt(11, True))
filtered_h = cv2.filter2D(src=img_building, ddepth=-1, kernel=prewitt_h)

prewitt_v = np.array(prewitt(11, False))
filtered_v = cv2.filter2D(src=img_building, ddepth=-1, kernel=prewitt_v)

fig, axes = plt.subplots(3, 1, figsize = (14,14))
plt.gray()

axes[0].imshow(img_building)
axes[1].imshow(filtered_h)
axes[2].imshow(filtered_v)

titles = ["original", "horizontal gradient (vertical edge)", "vertical gradient (horizontal edge)"]

for i, ax in enumerate(axes.ravel()):
ax.set_title(titles[i])
ax.axis("off")

plt.show()
SobeliEikz%
#EANNELENERHEE

img = cv2.imread('lab3_img/satellite.jpg")
img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
plt.imshow(img)

# FrnRE—7Sobe UK FIEE SRS
kernel_sobel = np.array([[-1, 0, 1],

0, 21,

0, 111)

# At EELSR

plt.imshow(kernel_sobel, cmap=plt.cm.gray)

# X EFYPREIER Fr A TSR A S 25
# Sobe UK T EE Kestu IHYE & B 75 [0 4

filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_sobel)
plt.imshow(filtered)

# FamgE—TSobel EEIFEIEHKE

kernel_sobel = np.array([[ 1, 2, 11,
(o, o, 0],
[_11 _2' _1]])

# BNt EELER
plt.imshow(kernel_sobel, cmap=plt.cm.gray)

# X EBYRAIER Fr A TS T 5 23R
# Sobel ZEE1EIERes 1 NEIEKF T BI04

filtered = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_sobel)
plt.imshow(filtered)
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In [ 1: # ENIATUEKFHIEER T H@AISobe LE RS ER, 1ERETEHIYE
# BEFEXFTSobe L ERE, — 1T KFIHEE, —TANEEIFE
kernel_sobel_h = np.array([[-1, 0, 11,

[_21 0: 2] ’
[-1, o, 111)
kernel_sobel_v = np.array([[ 1, 2, 11,
[ 0, o, o],
[-1, -2, -111)

# DHNER, FEEXIEL T[R4

filtered_h = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_sobel_v) #%&, KEH@AIDERHEEEEREREHZET

filtered_v = cv2.filter2D(src=img, ddepth=-1, kernel=kernel_sobel_h) #ZE 514 FHKFIEERE R E5HEEY

# BT RS R S R S ke

filtered_combined = np.sqrt(np.square(filtered_h) + np.square(filtered_v))
filtered_combined %= 255.0 / filtered_combined.max() # #E4ZEE#125170-255 [X/5]
plt.imshow(filtered_combined)

o 2DERZXAFAT1DERZ

In [ 1: # EXE—HIDERZ
sobell_v = np.array([1,2,1])[:,Nonel #3%/
sobell_h = np.array([-1,0,1]) [None,:] #77

print(sobell_v)
print(sobell_h)

In [ 1: # BEXHTIDERZAEIKronecker FREZ HSobe g K7
print(np.kron(sobell_v, sobell_h))

In [ 1: # BAXATIDIEKESTHEIER
filteredl = cv2.sepFilter2D(img, -1, sobell_v, sobell_h)
plt.imshow(filteredl)

In [ 1: # EXEZHIDERZ
sobel2_v = np.array([-1,0,1])[:,Nonel #3%/
sobel2_h np.array([1,2,1]) [None,:] #77

# X TLD I8 R #R T RIS
filtered2 = cv2.sepFilter2D(img, -1, sobel2_v, sobel2_h)
plt.imshow(filtered2)

In [ 1: # AT HEAERERESHER
filtered_combined = np.sqrt(np.square(filteredl) + np.square(filtered2))
filtered_combined %= 255.0 / filtered_combined.max() # #E4ZEEH125170-255[X/5]
plt.imshow(filtered_combined)
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MEEIETTIERE

import time

sobell_v = np.array([1,2,1])[:,Nonel

sobell_h = np.array([-1,0,1]) [None, :]

sobel2_v = np.array([-1,0,1]1)[:,None]

sobel2_h = np.array([1,2,1]) [None,:]

kernel_sobel_h = np.array([[-1, 0, 11,
[-2, 0, 21,
[-1, o, 111)

kernel_sobel_v = np.array([[ 1, 2, 11,

[ 0, 0, 0]

[-1, -2, -111)

# BB RE{TEEIRZE, FULM1000XLMEEER
res_1d = []

res_2d = []

# DRENIDJE KSR A :

for i in range(1,1001):

timestart = time.time()

filteredl = cv2.sepFilter2D(img, -1, sobell_v, sobell_h)
filtered2 = cv2.sepFilter2D(img, -1, sobel2_v, sobel2_h)
time_used = time.time() - timestart

res_1d.append(time_used)

# E1EM2D ISR ST AT

for i in range(1,1001):
timestart = time.time()
filtered_h
filtered_v
time_used = time.time() - timestart
res_2d.append(time_used)

print("E¥ZBE2DIEKEsFMANFESE: ", np.mean(res_2d),"#")
print ("R 1DIEKREsATAFIE: ", np.mean(res_1d),"#")

—&B5: EgEFIE

# SATHIER. ZE. BRZNE. EEEA

img = cv2.imread('lab3_img/wukong.jpg")
img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
img = cv2.resize(img, (180, 180),

interpolation = cv2.INTER_LINEAR)
plt.imshow(img, cmap=plt.cm.gray)

£33

RS FF KK Edownsampling(), EfRA—KXKEEFR, WMb1/4ARERIMEREFSER, REANNMRTEME, BI84TMEED, REEL

HH—MER.
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]

In [ 1: # B TEAMpass, STHERE
def downsampling(img):
pass

1554
B HEERFEGE TR Braw_pyramid(),

o WA BR. BREXRE (factor)
- BH—TH4E, EEESRE, MkEFES-ENER
o RE: MRTRERBIZ, SEHHEGDR<0, RETRERBILZ”

In [ 1: # B#TFEHpass, THKRE

def raw_pyramid(img, factor):
pass

£355
REHESHTEFIE MAIE R T & TSR N gaussian_pyramid()

o WASH: Bh. BREXE (factor) , Stz

« BE—THE, BEEEESMTEE, S THhSHheFENSEESG (BERE) , F- TS TEFENSEER

o RE WRTFTREXEITZ, SHALEGLRK0, RETREXBIZ”

o REE2: WRTFREFXHELZ, SHBLERIR<SHIZLIR, RETREILZ”

In [ 1: # EB#THEHAIpass, THEEH
def gaussian_pyramid(img, factor, kernel):
pass

FTRM E=TRBNEEG, &7 TENRE, EESHEFENNMEREEFENMRLE.
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In [ 1: # HEiEHAIguassian_filter RMENX—TFE%
kernel = gaussian_filter(9, 1)

# BIE— T BT FERITENAIEZFE (TREFRIEREN3, R4E)
gaussian_py = gaussian_pyramid(img, 3, kernel) [0]

# BIB— T EBRIVIFIERIEL FIE
normal_py = raw_pyramid(img, 3)

# ITEE—EEGIA)

size = []

for i in gaussian_py:
size.append(i.shape[0])

fig, axes = plt.subplots(len(gaussian_py), 2, figsize = (18,18), gridspec_kw={'height_ratios': size})
plt.gray()
for i in range(len(gaussian_py)):

axes[i] [0].imshow(gaussian_pyl[il)

axes[i] [1].imshow(normal_py[il)

plt.show()

BT TENAE, EESEFENUSREFENNLE.

In [ 1: # MAIEAYguassian_filter HEENX—TEHi#%
kernel = gaussian_filter(9, 1)

# BIE— T EHZFERIIENEIZFE
gaussian_py = gaussian_pyramid(img, 3, kernel) [0]
laplacian_py = gaussian_pyramid(img, 3, kernel)[1]

# ItEE—EEGIA)

size = []

for i in gaussian_py:
size.append(i.shape[@])

fig, axes = plt.subplots(len(gaussian_py), 2, figsize = (18,18), gridspec_kw={'height_ratios': size})
plt.gray()
for i in range(len(laplacian_py)):

axes[i] [0].imshow(gaussian_py[i])

axes[i] [1].imshow(laplacian_py[il)
# HWENHEFEN—ER, BSHEFESTEBN—Z
axes[len(gaussian_py)-1][0].imshow(gaussian_py[len(gaussian_py)-11)

plt.axis('off")
plt.show()

RRXAN
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