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NHAN XET CUA GIAO VIEN HUONG DAN

Piém lab report:
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LAB 3 IMAGE

1)Muc dich yéu ciu :

+Ciing ¢b kién thirc co ban vé IMAGE, cac khai niém vé hé mau, do phan giai,...

+Tiép can thu vién xir Iy image nhu PIL, opency,... cic API hd trg,...

2)Tai liéu tham khio (mé link sau xem huéng din)

https://www.pythonforengineers.com/image-and-video-processing-in-python/

3) Thuc hién:

o Tim hiéu thudc tinh Blurring va grayscale : trinh bay chi tiét va chay demo
cac ham imshow();imread(); cvtColor(); GaussianBlur()

o Tim hiéu chirc ning phat hién canh d6i twong(edge detection): trinh bay chi
tiét va chay demo ham Canny()

o Tim hiéu chirc ning dém ddi twong (count objects): trinh bay chi tiét ham
findContours(); drawContours()

o Viét mét chwong trinh hoan chinh bao gom cac chirc ning & trén, cac chirc

niing trong chwong trinh viét dang thi tuc, dwoc goi khi can.

4) Cong cu hd tro : Python programming language

>

a)Spyder IDE hoiac PYTHON commandline
b)Cai diit cac thw vién hd tro :
Cau Iénh cai dat : pip install <goi cai dat>
Vd : pip install opencv-python
pip install
pip install matplotlib
Cai diit thw vién (néu chwa cé): mé CMD trén Windows, go pip install simpleaudio,
cai xong chay python -> g 1¢nh import simpleaudio as sa kiém tra 13i...

Vao trang https:/file-examples.com/index.php/sample-images-download/sample-

ipg-download/ download file miu *.jpgva lwu trong thu muc

Mé notepad viét chwong trinh *.py hru trong mot thw muc{thwong la chung véi thu
muc cua file Wav)

Chay thir code : >python baitapl.py
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> Luwu céc bai tip trong thw muc, nén va ndp (cudi gio' thire hanh)

THUC HIEN

Tim hiéu thudc tinh Blurring va grayscale : trinh bay chi tiét va chay demo cac ham

imshow();imread(); cvtColor(); GaussianBlur()
- Cai dat thu vién opencv-python

pip install

[Pythen console

) 4 " Console 1A

In [4]: pip install opencv-python
Collecting opencwv-python
Downloading opencv_python-4.1
Requirement already satisfied: numpy>=1.17.3; python_ve
‘anaconda3\lib\site-packag (from opencv-python) (1.19.2
Installing collected packa : opencv-python
Successfully installed opencv-python-4.18.8.84
Mote: you may need to restart the kernel to use updated

In [5]:

- Ham imread(): Poc mét anh tir mot file va tra vé mot d6i twong anh dudi dang ma trin
NumPy.
o Cu phap: cv2.imread(filename, flags)
o filename: Puong dan dén file anh.
o flags: Co dé chi dinh cach doc anh, vi du:
o c¢v2.IMREAD COLOR (hoac 1): Boc &nh mau (mdc dinh).
o cv2IMREAD GRAYSCALE (hoic 0): Poc anh & ché do grayscale.
o cv2IMREAD UNCHANGED (hoic -1): Poc anh vdi tat ca cac kénh (bao gom
alpha).
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C:\Wsers\Studenth, spyder-py3itemp. py

[ temp.py*

cv2
numpy as np

image = cv2.imread( 'imageDemo. jp
print(image)

16 |

[ Console 1/A

In |13]|: import cw2
ort numpy as np

imready 'imogeDemo. jpg ‘)

image = cvl.
e
print(image)

[ =
[ I~ T~ T
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- Ham imshow( ): Hién thi anh trong mot cira s6 GUI

o Cu phap: cv2.imshow(window_name, image)

o window_name: Tén cua ctra s6 dé hién thi anh.

o image: Di twong anh (ma tran NumPy) can hién thi.

C:\Users\Student\.spyder-py3\temp.py

3 temp.py®

1o

import cv2
import numpy as np

# Poc anh

image

cv2.imread( 'imageDemo. jpg ")

print(image)

# Hién thi anh
cv2.imshow( 'Image Window', image)

cv2.waitKey(®) # DPoi nhan phim dé dong clra so

cv2.destroyAllWindows()

0 V Console 1/A
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- Ham cvtColor(): Chuyén d6i mau sac cta anh tir mot khong gian mau nay sang khong
gian mau khac
o Cu phéap: cv2.cvtColor(src, code)
o src: Anh dau vao.
o code: Mi chuyén d6i mau séc, vi du:
o cv2.COLOR _BGR2GRAY: Chuyén d6i tir BGR (mau mic dinh cia OpenCV)

sang grayscale

# Chuyén do6i anh mau sang grayscale

gray image = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)
cv2.imshow( 'Image gray image', gray image)
cv2.waitKey(@)

cv2.destroyAllWindows ()

¥ ' Image gray_image

[ Console 1/A

gray_image = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY) E M
cv2.imshow( ‘Image gray image', gray_image) ‘ !

cv2.waitKey (@)
cv2.destroyAllWindows()

o ¢v2.COLOR_BGR2RGB: Chuyén dbi tir BGR sang RGB.

# Chuyén déi anh mau BGR sang RGB.

RBG_image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)
cv2.imshow( '"Image RBG_image', RBG_image)
cv2.waitKey(0) - 4
cv2.destroyAllWindows() B Image RBG_image

() VConsdelﬁA

! f
: RBG_image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)
cv2.imshow( ‘Image RBG_image ‘', RBG_image)
: cv2.waitKey(0)
cv2.destroyAllWindows()
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- Ham GaussianBlur(): Lam mo anh bang cach sir dung bo loc Gaussian.
o Cu phap: cv2.GaussianBlur(src, ksize, sigmaX)
o src: Anh dau vio.
o ksize: Kich thudc cia kernel (bd loc), phai 13 sb 1& nhu (5, 5).
o sigmaX: bo léch chuin cia Gaussian theo truc X.

C:\Users\Student\.spyder-py3\temp.py
3 temp.py*®

cv2.waitKey(9)
cv2.destroyAllWindows ()

37 # Lam mo anh voi kernel 5x5
blurred image = cv2.GaussianBlur(image, (5, 5), ©)
cv2.imshow( 'Image blurred image', blurred image)
cv2.waitKey(0) :
cv2.destroyAllWindows () [t - X

D|E[M[O!

(M Console 1/A

: blurred_image = cv2.GaussianBlur(image, (5, 5), @)
cv2.imshow( "Image blurred image', blurred image)
.1 cv2.waitKey(@)
: cv2.destroyAllWindows()

Lab Report Trang 8



@TaiLieul TIUH

Tim hiéu chirc niing phat hién canh d6i twong(edge detection): trinh bay chi tiét va chay

demo ham Canny()

Thuit toan Canny phat hién canh trong bon buéc chinh:

1.

2.

Lam min dnh: St dung bd loc Gaussian dé¢ [am min anh va loai bé nhicu.

Tinh gradient: Tinh toan gradient ctia anh dé xac dinh cac ving c6 thay doi cudng do
manh. Thudng st dung bo loc Sobel dé tinh toan gradient theo hudng x va y.
Non-maximum suppression: Loai bé cac diém khong phai 1a diém cuc trj cuc bo trong
huéng gradient dé giit lai chi cac diém c6 gradient manh nhét.

Thresholding va edge tracking: St dung hai ngudng dé phan loai cac canh. Mot
ngudng cao xac dinh cac canh chinh, va mot ngudng thép dé két ndi cac canh, dam bao

rang cac doan ngin khong bi bo sot.

Ham Canny( ): Phat hién cac canh trong anh bang cach sir dung thuat toan Canny.

O

o

o

Cu phap: cv2.Canny(image, thresholdl, threshold2, apertureSize=3, L2gradient=False)
image: Anh dau vao, nén 13 anh grayscale.

threshold1: Ngudng thap cho phuong phap double thresholding.

threshold2: Ngudng cao cho phuwong phap double thresholding.

apertureSize: Kich thudc ctua bd loc Sobel (mac dinh 1a 3).

L2gradient: Néu 1a True, st dung L2 norm dé tinh toan d6 16n gradient; néu khong, st

dung L1 norm.
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C:\WUsers\Student\.spyder-py3\temp.py
3 temp.py™

# Poc anh tir file
image = cv2.imread( 'imageDemo.jpg ")

# Chuyén ddi anh thanh grayscale

gray_image = cv2.cvtCelor(image, cv2.COLOR_BGR2GRAY)
# Phat hién canh sir dung Canny m

edges = cv2.Canny(gray_image, 100, 200)
# Hién thi anh géc
cv2.imshow( 'Original Image', image)

# Hién thi anh vdi cdc canh phat hién

cv2.imshow( ‘Edges Image', edges) " EdgesImage

# Doi nhan phim dé déng cira sd
cv2.waitKey(@)
cv2.destroyAlllWindows()

(M Console 1/A

© LVZ.LNSHUW| UrilgLnuL 1muye , Ledpe )

: cv2. imshoiv( !

: cv2.waitKey(@)
: cv2.destroyAllWindows()

Tim hiéu chic ning dém dbéi twong (count objects): trinh bay chi tiét ham
findContours(); drawContours()

1. Ham findContours( ): Phat hién cac duong vién (contours) trong anh nhi phan (binary
image). Cac duong vién thudng duoc sir dung dé xac dinh hinh dang va kich thuéc cua cac d6i
tugng trong anh.

o Cu phap:

contours, hierarchy = cv2.findContours(image, mode, method, offset=None)
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o image: Anh dau vao, phai 13 anh nhj phan (black and white). Ban c6 thé sir dung k¥
thuat thresholding hoic cac phuong phap khac dé chuyén d6i anh mau hoic grayscale
thanh anh nhi phan.

o mode: Cach phat hién cac duong vién, vi du:

= cv2.RETR_EXTERNAL: Chi phét hién cdc duong vién ngoai cling.
- cv2.RETR_TREE: Phat hién tit ca cac duong vién va xay dung mot cdy phan
cap.

o method: Phuong phap dé tim cac diém duong vién, vi du:

= cv2.CHAIN APPROX_SIMPLE: Str dung mot phuong phap nén dé giam sb
lugng diém.
- cv2.CHAIN APPROX NONE: Luu tt ca cic diém duong vién.
o offset: Co thé bo qua, thuong 1a (0, 0).

o>

o Trave:
o contours: Danh sach cac duong vién phat hién dugc. Mdi dudng vién 14 mot mang
cac diém (x, y).

o hierarchy: Thong tin phin cap vé cac dudng vién (c6 thé bo qua néu khong can).

COLOR_BGR2GRAY)
d(gray_image, 127, 255, cv2.THRESH BINARY)

ours(binary image, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)

print(contours)

[ Conscle 1/A

contours)
» 135]]], dtype=int32), array([[[194, 134]],

134]],
13511,
134]]], dtype=int32), array([[[237, 131]]], dtype=int32), array([[[234, 131]]], dtype=int32), array([[[194, 129]],
138]],
131]],

138]],
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2. Ham drawContours( ): duoc sir dung dé vé cac dudng vién 1én anh.
Cu phap:
cv2.drawContours(image, contours, contourldx, color, thickness)
image: Anh 1én trén d6 cac duong vién s& duoc vé.
contours: Danh sach cac dudng vién (tir ham cv2.findContours()).
contourldx: Chi sé cua duong vién can v&. Str dung -1 dé vé tat ca cac duong vién.
color: Mau sic ctia duong vién. Ddi voi anh mau, mau sic duoc chi dinh dudi dang (B, G, R). Pbi voéi
anh grayscale, chi can chi dinh gi tri mau.
thickness: Do day cta dudng vién. Néu 1a -1, dudng vién s& duoc t6 day.
# V& cac dudng vién 1lén anh gdc
contour_image = image.copy()
cv2.drawContours(contour_image, contours, -1, (@, 255, 8), 2)
# Hién thi anh vdi cdc dudng vién
cv2.imshow("Objects Found”, contour_image)

cv2.waitKey (@) # " Objects Found
cv2.destroyAllWindows()

Chuong trinh thuc hién cdc thao tdc xu Ly dnh
0 3090

'Commh:UA

CVZ.QESTroyALIWINAOWS( )

contour_image = image.copy()
cv2.drawContours(contour_image, contours, -1, (@, 255, @), 2)

cv2.imshow("0Objects Found“,rcontour_image)
cv2.waitKey(@)
cv2.destroyAllWindows()
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Viét mot chwong trinh hoan chinh bao gom cic chirc ning & trén, cic chirc ning trong
chwong trinh viét dang thi tuc, dwoc goi khi cin.

import cv2
import numpy as np

def show_image(window_name, image):
"""Hién thi anh trong clra sé.
cv2.imshow(window_name, image)
cv2.waitKey(©0)
cv2.destroyAllWindows ()

def read_image(file_path):
"""Poc anh tur file va tra vé anh."""
image = cv2.imread(file_path)
if image is None:
raise ValueError(f"Khéng thé doc anh tur {file_path}.")
return image

def convert_to_grayscale(image):
"""Chuyén d6i anh mau sang grayscale.
return cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

def convert_to_rgb(image):
"""Chuyén d6i anh mau BGR sang RGB.
return cv2.cvtColor(image, cv2.COLOR_BGR2RGB)

def blur_image(image, kernel_size=(25, 25)):
"""Lam m@ anh véi kernel Gaussian.
return cv2.GaussianBlur(image, kernel_size, 0)

def detect_edges(image):
"""Phat hién canh si dung thudt toan Canny.
gray_image = convert_to_grayscale(image)
return cv2.Canny(gray_image, 100, 200)

def find contours(image):
"""Tim va tra vé cac duong vién trong anh."""
gray_image = convert_to_grayscale(image)
_, binary_image = cv2.threshold(gray_image, 127, 255, cv2.THRESH_BINARY)
contours, _ = cv2.findContours(binary_image, cv2.RETR_EXTERNAL,
cv2.CHAIN_APPROX_SIMPLE)
return contours
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def draw_contours(image, contours):
"""Vy& cac duong vién 1lén anh."""
contour_image = image.copy()
cv2.drawContours(contour_image, contours, -1, (@, 255, 9), 2)
return contour_image

def main():
"""Chuong trinh chinh dé thyc hién cac thao tac véi anh."""
file_path = 'file_example_JPG_100kB. jpg'

# Poc anh tu file
image = read_image(file_path)

# Hién thi anh géc
show_image('Original Image', image)

# Hién thi anh grayscale
gray_image = convert_to_grayscale(image)
show_image('Grayscale Image', gray_image)

# Hién thi anh RGB
rgb_image = convert_to_rgb(image)
show_image('RGB Image', rgb_image)

# Hién thi anh lam mg
blurred_image = blur_image(image)
show_image('Blurred Image', blurred_image)

# Hién thi anh vdi cédc canh phat hién
edges _image = detect_edges(image)
show_image('Edges Image', edges_image)

# Tim va in cac dudng vién

contours = find_contours(image)

print(f"ba tim thady {len(contours)} dudng vién.")
print(contours)

# Hién thi anh véi cac dudng vién vé 1én
contour_image = draw_contours(image, contours)
show_image('Contours Image', contour_image)
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Két qua chay thir chuong trinh véi file_path = *file_example_JPG_100kB.jpg"

https://file-
examples.com/storage/fef44df12666d835ba71c24/2017/10/file example JPG 100kB.jpg
)
\ Wy A

l__—_

Anh gbc: ]

Hién thi anh gbc
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Hién thi anh grayscale

i
Fie

Hién thi anh RGB

i
Fie
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Hién thi anh lam mo
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Tim va in cdc dwong vien

convert _to_greyscale(image)

Hién thi anh v6i cac duwong vién vé 1én

» i
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