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7-1. Z8E Opencv

7-1-1. 7f Windows %%t OpencCv

OpenCV (Open Source Computer Vision Library) REFA BSD BEM—EELMNE
FRERNE B2 Intel HHEWBELARNEE > HHIRHBER RIE - R RIE - BIERENARH
AN ES A E A TS 209ERAMER -
OpenCV BILATE Android » i0S A% » ZIRAVFEDNFES B C/C++ > Java ~ Python > &
PEEREM o
BA& &> 228 opencv EMEAR > WTFFIR -
A pip 6% . A Python EHEIE pip ¥ Opencv LEBELLKEE » EEA T
B1E opencv BYBITRUAE o (AR ILEZ S T)
BiT4R:ZE Opencv RRXBETRE  MRBHHK opencv RRAMEBEEXR > EMEEBETT
4m:2 Opencv F2TVEE o

L pip &# opencv Eff
WENREARARZEXE > BE{FH Anacodna Prompt fRE :

>>> pip install #&#A%7E

LUERHHRAY python 3.9.7 Al :

224 Opencv BUMARISZIEEA

ZHELIEB Python 1R > numpy ZAFE7)A23 ~ matplotlib % Python KEHESEE
numpy FVAEEIE ~ imutils PILGERMIERZER opencv BIRRIE :

>>> pip install numpy
>>> pip install matplotlib

>>> pip install imutils
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Step 2 ZEE OpenCv

fEA pip &ZZE Opencv:

>>> pip install opencv-python

>>> pip install opencv-contrib-python
WAIETRIEIRER Python ZENEMHFRE .
>>> pip list

B Console 28 x

nbconvert
nbformat
nest-asyncio
networkx

nltk

nose

notebook
numba

numexpr

numpy
numpydoc
cauthlib
nlefile
opencv-contrib-python
opencv-python
openpyx.l
opt-einsum
packaging
pandas
pandocfilters
paramiko
parso

partd

path

pathlib2
pathspec
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IPython console History
€% LSP Python: ready @ conda: base Python397) Line1,Coll ASCII CRLF RW  Mem36%

SR 1275 Opencv BEINZE

BE Python BE XL OpenCV o

>>> import cv2

>>> cv2._ version _ # B&/REHAI OpencVv BYRRZS
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7-2. OpenCV EZSiR{E

7-2-1. OpencVv B EIE

‘ B SR RE R

Python F2INEMAY opencv BY imread() 7 ABEXNER ° # imshow() HEEETRER © fl
am

7-1 EEEREETER © (7-1.py)

import cv2

img = cv2.imread('capybara.jpg')

cv2.imshow( 'Capybara', img)

gray_img = cv2.imread('capybara.jpg', cv2.IMREAD_ GRAYSCALE)
cv2.imshow( 'Capybara:gray', gray_img)

cv2.waitKey(9)
cv2.destroyAllWindows ()

cv2.IMREAD_GRAYSCALE &WF.EBE - RARF % » EET—EAMMHERE » SAMEMNYHY
RSN - TR - ERFIUMEMENER - MHNEFARBE2EMHERER
HEERIEREt - ESMBMRTE !

« ¢cv2.IMREAD COLOR : ¥8& » TE:&E ©

« cv2.IMREAD_UNCHANGED : REXE » S SEBENBER AR °

« cv2.IMREAD GRAYSCALE : 7P o
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| meER AR

HPIRTLUER shape BHEEISER EMBIRTNEFREHIUN: 205 EBENF BN FEE R %
FERE R B o B0

712 [JEEELEEE

import cv2

img = cv2.imread('capybara.jpg')
img2 = cv2.imread('capybara.jpg', cv2.IMREAD_GRAYSCALE)
(img.shape)
(img2.shape)
h, w, ¢ = img.shape
('BR&: ', h)
("BRE: ', w)

| wmmERRY

OpenCV BY cv2.resize() EREBEBEBRRITK > HEERHNRELLA > HAOERNE
imutils HBEHBAERBEEBER R~ o ABMI imutils.resize() HZEREERR ° 4l
an -

-1 [Pl

import cv2, imutils

img = cv2.imread(' capybara.jpg')
(img.shape)

resized_img = imutils.resize(img, width = )
(resized_img.shape)

cv2.imshow( 'Capybara', img)

cv2.imshow( 'Capybara:resized', resized_img)

cv2.waitKey(9)
cv2.destroyAllWindows ()
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HIERBRIAEE | numpy.array

Numpy : Python BYIEFEIEZH » EHEMIEBR BTN HESHIERIE o

fIgn : BIL MY RS o

>>> import numpy as np

>>> a = np.array([10, 2, 45, 32, 24])
>>> len(a)

>>> a[2:4]

>>> al:4]

BIgn © I ARSI BRG] o

>>> import numpy as np

>>> A = np.array([[1, 4, 2], [3, 2, @]])
>>> B = A[1l:, 1:3]
TREWT
3 (row) >
1 4 2
3 2 0,4
1T (column)
BT RE A

BT RS EEMEELS% » 7T OpencV A imread() AEEBEEMEBEIR ARZE—E Numpy &
23 > BIRE R SEELIE! Numpy FERE o YN :
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7-1c BIEE R o

import cv2

img = cv2.imread('capybara.jpg')
(img.shape)

X =105y =

w = ; h=

crop_img = img[y:y + h, x:x + w]

cv2.imshow( 'capybara', img)

cv2.imshow( 'corp_Capybara', crop_img)
(crop_img.shape)

cv2.waitKey(9)
cv2.destroyAllWindows ()

MEEWT :

crop_img BYE
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RAT RREE ER R RAVERE

BRI RGB (Al4:EE) =—REFABRETR > SEERETURTE 0 ~ 255¢°
g : (R, G, B) = (0, @, 0) KKREE, (R, G, B) = (255, 255, 255) K&KHE °
S—EBZERILUA RGB R 256 x 256 x 256 = 16,777,216 EEZSHEFE o

MU=#EMERT—IR RGB 2XEB R > "EEWT :

® ' Capybara - o X

1132, 149, 146]

54 %252

354

Name ~ Type Size

. s e ” = 83 108)
ro g Array of 8 (200, 150, 3

crop_img Array of uint8 (200, 150, 3) 86 108]
int 1

91 108]

Array of uint8 (354, 252, 3)
oY 100

‘ Keds « ENSEAIRSE

OpencV REREBNUBELRNGE (RE cv2.flip() HERBEER) > EEITESRE
BNMBEEA > £ imutils RIEEBEMGERIEEMUBER - fI0

7-1d edE ~ BIEM(IBE R o

import cv2, imutils

img = cv2.imread('capybara.jpg')

rotated _img = imutils.rotate(img, angle = )
fliped_img = cv2.flip(img, 1)

translated_img = imutils.translate(img, 5 )
cv2.imshow( 'Capybara', img)

cv2.imshow( 'Capybara:rotated', rotated_img)
cv2.imshow( 'Capybara:fliped', fliped_img)
cv2.imshow( 'Capybara:translated’', translated_img)

cv2.waitKey(9)
cv2.destroyAllWindows ()
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AR R PEF] BGR ElR/

OpencCV :BEXE R % > AIAMEAY cvtColor() AZEBMEBEBRMAMEER > HENE 2 #

282 cv2.COLOR_BGR2GRAY °

- BEIRE RGB &I > AJLUERAZ % cv2.COLOR_RGB2BGR ’ #& RGB &Ry BGR ([AIE » YN
EE RGB 18T > AIMAfERAZEL cv2.COLOR_BGR2RGB #& BGR AR RGB) o N :

710 R et

import cv2

img = cv2.imread('capybara.jpg')

gray_img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
bgr _img = cv2.cvtColor(img, cv2.COLOR_RGB2BGR)
cv2.imshow( 'Capybara:gray', gray_img)
cv2.imshow( 'Capybara:bgr', bgr_img)

cv2.waitKey(9)
cv2.destroyAllWindows ()

EE Dimread() £ imshow() FEESRMEA BGR 18T > FEE cv2.COLOR_BGR2GRAY HERY

\IBE-bO

<t

| s R EA
£ imutils Bt url_to_image() 757% ° AILGERMIEZBNAREBINEREANSR o Hi0 :

-1 P

import cv2, imutils

url "https://fchart.github.io/img/koala.png'’

imutils.url_to_image(url)

img
cv2.imshow( 'Koala', img)

cv2.waitKey(0)
cv2.destroyAllWindows ()
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| sEA

B R MEEER LEE > RITUEER LEER - ESRAT - EE « SHERAMNLX
FRA - fm -

7-1¢ [P
import cv2
img = cv2.imread('capybara.jpg')
cv2.line(img, (9, 0), (200, ), (0, o, ), 5)
cv2.rectangle(img, (20, 70), (120, ), (9, » 0), 2)
cv2.rectangle(img, (40, 80), (100, ), (255, o0, @), -1)
cv2.circle(img, (90, ), 30, (9, s ), 3)
cv2.circle(img, (140, ), , (255, 0, 0), )
cv2.putText(img, 'OpenCV', (10, ), CV2.FONT_HERSHEY_SIMPLEX, 1, (@,

, ), 5, cv2.LINE_AA)

cv2.imshow( 'Capybara', img)

cv2.waitKey(9)

cv2.destroyAllWindows ()

‘ = AEE

OpenCV BILAMERY imwrite() FAZBEIRRBBEA

ER

¥E o D -

-1 PN

import cv2

img = cv2.imread('capybara.jpg')

gray_img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
cv2.imwrite('result_gray.jpg', gray_img)
cv2.imwrite('result.png', img)
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7-2-2. OpenCV #hHEIE

ThEBLMR—RBHERS > ER—EREENFREMBRAEN » 5—EFF8
M 1 (Frame > S(T81H) » SPBHEIBRREGEIES [ ®M8ZE 1 (Frame per Second » 8¢

TBIREK) o

| mmmaE

Python F2XNEEIL OpencV By VideoCapture ¥)HaRIBIE R 4E o HIEN

72 AR

OpenCV xiRFEENHIE R > RATUBISE R ERMNBRHREEERNETHNTR ©

s GES TR

import cv2
cap = cv2.VideoCapture('YouTube.mp4')

while cap.isOpened():
ret, frame = cap.read()
if ret:
cv2.imshow( 'frame', frame)
if cv2.waitKey(1l) ==
break

cap.release()
cv2.destroyAllWindows ()

AR I AELASRIEZESY - URIEKMERMENEHIRZUL - FI -

BRIV BEE AR PR A

BFREEA 8-1e.py NAERRIEER > SIATLUBRHRFENE

®h

cap.read() °

o N
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7-20 RS A

import cv2

cap = cv2.VideoCapture('YouTube.mp4"')

while cap.isOpened():
ret, frame = cap.read()
if ret:
gray_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
cv2.imshow('frame', gray frame)
if cv2.waitKey(1) ==
break

cap.release()
cv2.destroyAllWindows ()

7-2-3. OpenCV EBiSIRmHMIRE

| memmmTRNES
£ OpenCV BY VideoCapture ¥4B& 7T R R 1EF » o] ARRBUERE  BI90

73 P e e

import cv2

cap = cv2.VideoCapture(9)

while cap.isOpened():
ret, frame = cap.read()
cv2.imshow( 'frame', frame)
if cv2.waitKey(1) ==
break

cap.release()
cv2.destroyAllWindows ()

7 EE [ cv2.VideoCapture(0) BY 0 KRFE—AEFM > 1 KRFEZE » KIULEHEH
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‘ BB R AR S

£ Python FZTUIL VideoCapture ¥ » AIAMIY set FFABRR AT ~ SRR
BYBME - fign :

730 (AR

import cv2

cap = cv2.VideoCapture(9)
cap.set(cv2.CAP_PROP_FRAME_WIDTH, )
cap.set(cv2.CAP_PROP_FRAME_HEIGHT, )
cap.set(cv2.CAP_PROP_FPS, )

while cap.isOpened():
ret, frame = cap.read()
cv2.imshow('frame', frame)
if cv2.waitKey(1) ==
break

cap.release()
cv2.destroyAllWindows ()
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‘ BE R ARE =
OpenCV RILAEEIL VideoWrite ¥IFRBAZ R IEZ o U0 :

730 [ EVCTER

import cv2

cap = cv2.VideoCapture(9)
fourcc = cv2.VideoWriter_ fourcc(*'XVID')

out = cv2.VideoWriter('output.avi', fourcc, , (

while cap.isOpened():

ret, frame = cap.read()

if ret == True:
out.write(frame)
cv2.imshow( 'frame', frame)
if cv2.waitKey(1) ==

break

else:

break

cap.release()
out.release()
cv2.destroyAllWindows ()

7-3b B9 cv2.VideoWriter_ fourcc() ABREFHNRBRN » 2EAREFTE - Hi0 :
cv2.VideoWriter fourcc(*'XVID') KR4S MPEG-4 (BIHE®R .avi) o

AmhEatE HRAS T BB
YUV *'1420'" .avi
MPEG-I *'PIMT' .avi
MPEG-4 *'XVID' .avi
MP4 *'MP4V' .mp4
Ogg Vorbis *'THEO' .08V
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7-3. OpenCV A fls#izh

OpenCV WEHZMREIFE (Haar-like feature) EEE o
- (ERMAESEE > K TEARERRGESLESS

* https://github.com/opencv/opencv/tree/master/data/haarcascades

T =BIRABRAR

haarcascade_frontalface_default.xml PNk ]
haarcascade_frontalface alt2.xml ABB1FE R L ERYF
haarcascade _profileface.xml ANIG A E MR LT
haarcascade_eye.xml =R

7-3-1. AlEps

‘EH%A%%%
SH—EE F EIT R AR 2 & - Hlun -

7-4 & A B9 A Redat o

import cv2

face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_alt2.xml')
image = cv2.imread('demo.jpeg")

gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)

faces = face_cascade.detectMultiScale(gray, 1.1, 3)

for (x, y, w, h) in faces:
frame = cv2.rectangle(frame, (x, y), (x + w, y + h), (@, 255, @), 3)

cv2.namedWindow('frame', cv2.WINDOW_NORMAL)
cv2.imshow( 'frame', frame)

cv2.waitKey(0)
cv2.destroyAllWindows ()
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Hrp EZERAENBMERE !

« cv2.WINDOW_NORMAL : fEEA/NAT B E o

« cv2.WINDOW_AUTOSIZE : $REA/NARA] st o
« cv2.WINDOW_FREERATIO : EIEFELLA o

« cv2.WINDOW_KEEPRATIO : {RiFLLM o

UTHRBEENER -
- BEAELWHEH > BERESH (Demo 7-4.py) :
- AEZHIE (Demo 7-4a.py) :

\EHmm%mﬁ

e A BE1E 0 BETIRBYEE - FRER for BE > F—EBEFARE > F_EEFZARBHN
BRAE © 4D :

BERAE B A RRSRERESHEA o

import cv2

face_cascade = cv2.CascadeClassifier('haarcascade_frontalface_alt2.xml')
eye_cascade = cv2.CascadeClassifier('haarcascade_eye.xml")

frame = cv2.imread('demo.jpeg')

gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)

faces = face_cascade.detectMultiScale(gray, 1.05, 4)

for (x, y, w, h) in faces:
frame = cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 9), 3)
face_rect = gray[y:y+h, X:x+w]
eyes = eye cascade.detectMultiScale(face _rect, 1.15, 8)
for (ex, ey, ew, eh) in eyes:
frame = cv2.rectangle(frame, (x + ex, y + ey), (X + ex + ew, y +
ey + eh), (@, 255, 9), 2)

cv2.namedWindow('frame', cv2.WINDOW_NORMAL)

cv2.imshow( 'frame', frame)

cv2.waitKey(0)
cv2.destroyAllWindows ()
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‘ EBS B8 A0 A B

- 7-6 RSN

import cv2

faceCascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml')
cap = cv2.VideoCapture(9)

cap.set(cv2.CAP_PROP_FRAME_WIDTH, )
cap.set(cv2.CAP_PROP_FRAME_ HEIGHT, )

while True:
ret, frame = cap.read()
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces = faceCascade.detectMultiScale(gray, scaleFactor = 5
minNeighbors = 5, minSize = (30, ))
(" NBgg: v, (faces))
for (x, y, w, h) in faces:
cv2.rectangle(frame, (x, y), (x+w, y+h), (0, , 0), 2)
cv2.imshow( 'preview', frame)
if cv2.waitKey(1) ==
break

cap.release()
cv2.destroyAllWindows ()
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‘ ENB B8 69 A B SR AR IS s

77 SR INE

import cv2

faceCascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml')
cap = cv2.VideoCapture(9)

cap.set(cv2.CAP_PROP_FRAME_WIDTH, )

cap.set(cv2.CAP_PROP_FRAME_ HEIGHT, )

while True:
ret, frame = cap.read()

frame = cv2.rotate(frame, rotateCode = 1)
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces = faceCascade.detectMultiScale(gray, scaleFactor = 5
minNeighbors = 5, minSize = (30, ))
(" NBgg: v, (faces))
for (x, y, w, h) in faces:
frame = cv2.rectangle(frame, (x, y), (x + w, y + h), (9, , 0),3)

face _rect = gray[y:y + h, x:x + w]
eyes = eye cascade.detectMultiScale(face rect, 1.3, 8)
for (ex, ey, ew, eh) in eyes:
cv2.rectangle(frame, (x + ex, y + ey), (X + ex + ew, y + ey +
eh), (6, , 9), 2)
cv2.imshow( 'preview', frame)
if cv2.waitKey(1l) == 27:
break

cap.release()
cv2.destroyAllWindows ()
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7-3-2. SEBAREHE

B —{ERI A R

HEAFFIOM ARSBNER 2 EEEE > AR CRHEFISRELSE > HIEZH#AAE
DAR=FEEL ¢ BUA ~ BllER ~ B o

1. B WEIISRARIARRE R - B8 AE 100 RA B LERIFIEREK o

2. #%k : opencv 1M =FERE %L > Eigen ~ Fisher ~ LBPH ©

3. M KRERIIGRSTRVERL > FIERB AR E I ARE B —1iI o

LSS RMIEBENERBEME 100 RARER > SikLLAERERE 100 RER
EIREV T BIRER -

7-8-1 ‘ ABSENER © (7-8-1-capture.py)

import cv2

ESC =

n =

index
total

def savelmage(face image, index):
filename = 'images/h@/{:03d}.pgm'.format(index)
cv2.imwrite(filename, face_image)

(filename)

face_cascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml')
cap = cv2.VideoCapture(9)

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) /
cap.get(cv2.CAP_PROP_FRAME_HEIGHT)

WIDTH =

HEIGHT = int(WIDTH / ratio)

cv2.namedWindow('video', cv2.WINDOW_NORMAL)

while n >
ret, frame = cap.read()
frame = cv2.resize(frame, (WIDTH, HEIGHT))
frame = cv2.flip(frame, 1)
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
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faces = face_cascade.detectMultiScale(gray, 5 3)

for (x, y, w, h) in faces:

frame = cv2.rectangle(frame,(x, y),(x + w, y + h), (9, » 0),3)
if n %5 ==
face_img = gray[y: y + h, x: x + w]

face_img = cv2.resize(face_img, ( 5 ))
savelmage(face_img, index)
index +=
if index >= total:
('get training data done')
n =
break

n +=

cv2.imshow('video', frame)

if cv2.waitKey(1l) ==
cv2.destroyAllWindows ()
break
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Bl 1 ho ~ hi- BERRPREREL « RERICREEA BB ERRE ZTESE
B WASERFERUMREER -

7-8-2 \ SI4RERIEEE o (7-8-2-train. py)

import cv2
import numpy as np

[]
[]

images
labels

for index in range( ):
filename = 'images/h@/{:03d}.pgm'.format(index)
(‘read ' + filename)
img = cv2.imread(filename, cv2.COLOR_BGR2GRAY)
images.append(img)

labels.append(0)

('training...")
model = cv2.face.LBPHFaceRecognizer create()
model.train(np.asarray(images), np.asarray(labels))
model.save('faces.data')

('training done')
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Sl SRR ERIRFIER o REREPAIR RS R - FRUFFIFRRIRR -
R R IR BB A B RER G RAE R ECY - NRBIRA 138680 AR > SEEE
FETREEAENGTF o

7-8-3 ‘ ABg#E o (7-8-3-recognition.py)

import cv2

model = cv2.face.LBPHFaceRecognizer_ create()

model.read('faces.data')

print('load training data done')

face cascade=cv2.CascadeClassifier('haarcascade frontalface default.xml")

cap = cv2.VideoCapture(9)
cv2.namedWindow('video', cv2.WINDOW_NORMAL)
names = ['pllai’]

while True:
ret, frame = cap.read()
frame = cv2.resize(frame, ( 5 ))
frame = cv2.flip(frame, 1)
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces = face_cascade.detectMultiScale(gray, > 3)

for (x, y, w, h) in faces:
frame=cv2.rectangle(frame, (x, y), (x + w, y + h), (9, > 90), 3)
face_img = gray[y: y + h, X: X + w]
face_img = cv2.resize(face_img, ( 5 ))
val = model.predict(face_img)
('label:{}, conf:{:.1f}'.format(val[@], val[l]))
if val[1l] <
cv2.putText(frame, names[val[@]], (X, y - )
cv2.FONT_HERSHEY SIMPLEX, 1, (255, , 0), 3)

cv2.imshow('video', frame)

if cv2.waitKey(1) ==
cv2.destroyAllWindows ()
break

GHE 7-3

1. 7-3-2 /EREVRRTU R AER R — (B ARR » SRIECRANAT LU S B AR
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