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1-1. HEEHRIRIE
#IA conda BE—BEFRABRNER > BY—EBILESNERES -

‘ Fi conda BiIKREIR Python EHIEIE

FI%E Python HIEER > REBENEEMEARBERZYUEEEARD Python IRZAS » UKkAR
EIRY Package (Eff) BEZRE > i1 : Python 2 T Python 3 o BREEIERFERRASHIZEZE
EE—(AME NRMRABEERHFENEN > AEBEEAZERRANIRIBRA - BEXFERE
LERIBAESIRIER RS2 » A0 Anaconda MEHEIERA conda HER—ERENBRASE o

MNRBIEA Python WEREEIEIRAL pip BIA » B conda BUIES—ERIUE L ESF >
EAEHM pip 8L IEEREL > conda BEHETIERLG > AT ARENLERIRIE o

conda L EEBELZEARE package FMEENE > FH conda B> (REJLUETITEIL
(create) ~ Bt (export) ~ 5FR (list) ~ #B& (remove) FMEH (update) RIENRARE
Python HRZSK: Packages > BRI AIU D ZRERIRIE o I TREER conda BIKERE
EHRIRIE > B NI EELSHE

[E%EE%ﬁconda} { B2 17 BRI ] [ SR J BB BRI [ e }

Anaconda T & : https://www.anaconda.com/products/individual

ZEEYF Anaconda &°7E Windows BHIA%EEE (start menu) H3EE$E [ Anaconda Prompt J°
TE AL TERNES °

®EBRI Python RRZS :
python -V
WEBRI Python IRIEZE THLE Package :

pip list
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WMZ BRI conda KR :

conda -V

B Anaconda Prompt (Anaconda3) - deactivate — [m] X

WEBRI conda IRIEZETHLE Package : (W EFE Python BREIZER Package)
conda list

EREETEMN > JUBA TGS | (RSN EURREIEEHIT Anaconda Prompt)

conda update conda

R RSN -

EERRAREELEREERIRIE

conda env list
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BRRE—EIRIE » [HRFETERD base :

B Anaconda Prompt (Anaconda3) — [m] e

HEREI—ENM myenv_39 HERIRIE » LHIEE Python 3.9 HIRRZ :

conda create --name myenv_39 python=3.9

B Anaconda Prompt (Anaconda3) - deactivate — [m} x
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EERIT—EMM myenv_27 BEHRIRIE > WHISE Python 2.7 BIRRZS :

conda create --name myenv_27 python=2.7

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - conda create --name myenv_27 python=27 - [m] hed

BR#IT conda env list JHBRIERIREAR  BEEEZ T MERNRIINERIRE

myenv £ myenv_27 °

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - [m] x
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BB -

EREN—(ERTRYEHRIRIR -

activate myenv_27

ERHE cmd R TAIEEE—E (myenv_27) » RNRERRERILEFRIRIET » SRR
A UTELLERIRIE T » FIRREIRFIRERNRE Package ©

BB BAIILEFRIRIETR conda ZETABLRA :

conda list

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - [m] *

_runtine
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BEEHAERIBIEN Python IBIE » ZEETHRLE Package :

pip list

B Anaconda Prompt (anaconda3) - conda install numpy - deactivate - [m] hed

BEIERIRE FTREMEEMS > AI80 © numpy ©

conda install numpy

BRI o

R P B ATRYEE SRR :

deactivate

RIS EERIRISE Package SURSHBIEAS o

BRI ESHBEDRE Package | (B : EHIEIE nyenv_27 SHE0 numpy)
conda remove --name myenv 27 numpy

SRS EEEEHEE | (RARMRE S EENEE » KA S EEEE)

conda env remove --name myenv_27
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AR -

B EHIRIE | (myEnvNameDes : BHITEZE > myEnvNameSou : HIRIEZR)
conda create -n myEnvNameDes --clone myEnvNameSou
BN : REFER myenv ERE—ERA myenv_new RIERIRIE o

conda create -n myenv_new --clone myenv

SV 5 ERIRIEZEE Anaconda ©

Anaconda By Spyder BEFEMPRIEET > AJELPITEHTZINNE - BAT Anaconda HIERHTAR
N2 HE Python 3.9 FRLUERIZE—(E Python 3.9 HYEHIRIE » JABREE Anaconda BS
HRIRIR® 0 BLERTE Python BY Package » BN ERIRIESHERAHEEEEE -

#Z—{& Python 3.9 MYEHRIBIE myenv 39> WHIHAZE myenv_39:
conda create --name myenv_39 python=3.9 & activate myenv_39
Z# Anaconda :

conda install anaconda

BIIGFERYERFZIRIEE - UBMAIUERABRNERIRIENS I » (REEE -
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OpenCV (Open Source Computer Vision Library) RET& BSD EEMN—EELNE
RERNE > B Intel FEWR LMY > EHMEERRIE « R R - BIEREN AR
EANEE A S A TS S0VERAERA -
OpencV tEJIA7E Android~ios ERA% > ZRAVFENZESHE C/C++~Java Python>
EREREWN o

B b > %28 opencv BMEAR > WATFIR -
£ pip 5% : (£ Python EHEIE pip REDLRZEFM Opencv > ZEEBIZLLE
fEE » (ERAEEIE opencv BIBITRUAEE o (ARIRUIEEZES )
BiTAR:E Opencv HIRIAREEITREE | IRBYFF opencv FRAFIEICER » BIATB1T
4R:E OpenCV HURIAHS o

‘ B pip &EE opencv Eff

—HRERER » BHTEY OpencV RRAFBZEHTHY NumPy hRZASZRIRFFRAM > HEBRRAUTE :

OpenCV hRZs ‘ HWEHR numpy RRZ
4.5.x - 4.8.X 1.21.x - 1.25.X
4.4.x RERHRZA 1.19.x - 1.20.x
3.x &5 1.16.x - 1.18.x

B Bi—fE opencv BRI Python 3.9 EHRIRIE > ATH E—EITEMAY myenv_39 KiE
Bl > %85 opencvenv_39 :

conda create -n opencvenv_39 --clone myenv_39

# A Python ERIRIE opencvenv_39:

activate opencvenv_39

CHAPTER 1 : OpenCV X A f&Hes 9



BETR > 1EERIBIE opencveny PETUT=EZRELSER !

%4 Opency HOAERASZIRIAE -

M python 3.9 %&f :

LTI Python 1R4H > numpy &SRR (—BEBRIGHNERLERE)  matplotlib %A
58 numpy BYMBEIE ~ imutils AILGERMEBRZER opencv BREIE :

pip install
pip install
pip install

Step 2 Z%E OpenCV °

pip install
pip install

BAIS T RIERERRTLZENEN

pip list

O Console 114 x

nbclient
nbconvert
nbformat
nest-asyncio
networkx

nltk

nose

notebook
numba

numexpr

numpy
numpydoc
olefile
opencv-contrib-python
opencv-python
openpyxl
packaging
ELEH
pandocfilters
paramiko
parso

partd

path

pathlib2
pathspec
patsy

u

w o

bmmhbmmmhw\lmmmhm

[

DONKEFFONKFEFENWARRLORERENOIDOKHE WNEUO®
[ - I S

O W

numpy==1.26.4
matplotlib

imutils

opencv-python==4.8.0.74
opencv-contrib-python==4.8.0.74
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SIEEN (G Python BB ZEYF Opency o

£ Spyder B9 [ IPython Console J HEEA Opencv BIEABLTE cv2 » WEHRRA :

import cv2

cv2. version_
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1-3. OpenCV BYEZAER

| ERmE
Gl Ep N
Python F2ILEMNY opencVv BY imread() F/ABENEIR ° M imshow() FAEEERER ©

1-1 BEHEETER -

import cv2

img = cv2.imread('images/koala.jpg"')
cv2.imshow( 'Koala', img)

gray_img = cv2.imread('images/koala.jpg', cv2.IMREAD_GRAYSCALE)
cv2.imshow( 'Koala:gray', gray_img)

cv2.waitKey(9)
cv2.destroyAllWindows ()

imread() BEBMAUREUTHEREE !

cv2.IMREAD COLOR ¥ FERE -

cv2.IMREAD_UNCHANGED | @AME > G3BEHEENER RS o
cv2.IMREAD_GRAYSCALE | R o

Q BARNEE

Y. BIE I ARRE > EES—EMHERE - SHEBEMNYASEREES ML > BB
M o ERFIBIEMHRIER - YHRIEFMEREES S | YHERRENRIERIRET J-

12 CHAPTER 1 : OPENCV X A




EEE R B

HAEIUER shape BIERSER BRNRTHNETE AN : S BERAFSNEER %
FERER A o

1-1a RSB R & °

import cv2

img = cv2.imread('images/koala.jpg')

img2 = cv2.imread('images/koala.jpg', cv2.IMREAD GRAYSCALE)
print(img.shape)

print(img2.shape)

h, w, ¢ = img.shape
print("BlR&: ', h)
print("ERE: ', w)

sREER R

OpenCV BY cv2.resize() EREBEIRRTE » EXEERNRELLA > 248 imutils R4
NAZEREIBAEBER R ©
o MDY imutils.resize() FAEREERR o

1-1b REBR R ©

import cv2, imutils

img = cv2.imread('images/koala.jpg"')
print(img.shape)

resized_img = imutils.resize(img, width = 300)
print(resized_img.shape)

cv2.imshow( 'Koala', img)
cv2.imshow( 'Koala:resized', resized_img)

cv2.waitKey(9)
cv2.destroyAllWindows ()
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Python MERHEEE

ANEE RSB

BEREBXNEARES  ARERZEYN » SRHUE—BYH -

1. F&H (string) : HF7oéHRL o BI90 : myWord = '52python' ©
myWord[@] : FERURS|IEE » ERA . '5' °

2. tuple : HERMIHAERL - 5180 © myTuple = (1, '2', 3)°
myTuple[©@] : tuple UZGIH{E » ER&B 110

3. B3 (list) : AERMH4ER o FI90 @ myList = [1, '2', 3]°
myList[1] : BBFIURS|IBE » BERA . '2' °

4. &E (set) . HERWIMHAERL © 10 © mySet = {1, '2', 3}°
EERABFFLUSBERSIBE -

5. FH (dict) . HERMMMERL 0 AR - BRT o FIW0 D myDick = {'A':1, 'B':'2",

'C':3} e

myDick['B'] : FHUUEEE » BRA . '2'

EZHHERERE

Numpy : Python BUHRFEIEAE > HRANKBIBEHIERERE

import numpy as np

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

al[2:4]

a[:4]
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AR A

—HERIFBAREY] (array) @ 4L ERITBARERE (matrix) o LU Z4EXERERILIR ©

import numpy as np
A = np.array([[1, 4, 2], [3, 2, @]])

B = A[1:, 1:3]

F (row)
1 4 2 |
13 2 0],
T (column)
B=[2 0],,,

ELE Sy

7£ opencv A imread() AEBEIER ABTE—E Numpy FEFE > BIFIER RLEETIE!
¥EfE o

1-1c [

import cv2

img = cv2.imread('images/koala.jpg')
print(img.shape)

10; y = 10
150; h= 200

=
]

crop_img = img[y:y + h, xX:X + w]
cv2.imshow( 'Koala', img)

cv2.imshow('corp_Koala', crop_img)
print(crop_img.shape)

cv2.waitKey(9)
cv2.destroyAllWindows ()
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RAT RREER R BRIVER

B RGB (A4 EE) ZRBEABERT  SEFRGBTMURE 0 ~ 255°
+ (R, G, B) = (0, 0, 0) KX&RZE®,; (R, G, B) = (255, 255, 255) KEKHE -
« F—EBKETLA RGB RRHK 256 x 256 x 256 = 16,777,216 * BEEZHEFEH -

i Koala - o X

. [65, 91, 108]
img =
354%x252

354

Name & Type
3 83 1e3]
65 86 103]

crop_img Array of uint8 (

91 108]
Y 10o]

252

e ~ B (uE R

OpenCV REMREBNUBERNGE (RE cv2.flip() HERBBER) > FEEITESERE
BAMUBE R > imutils REFRMBREGARESE ~ UBER -

1-1d ed ~ BIEM (I BE R o

import cv2, imutils

img = cv2.imread(' images/koala.jpg")
rotated_img = imutils.rotate(img, angle = 90)
fliped _img = cv2.flip(img, -1)

translated _img = imutils.translate(img, 25, -75)

cv2.imshow( 'Koala', img)

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

cv2.waitKey (@)
cv2.destroyAllWindows ()

16 CHAPTER 1 : OPENCV X A st




EARL MR FEF] BGR B A

OpenCV BEXEF % > AJLAPERY cvtColor() AEEAEBER MAREER ©
- %1 E2H . KEER > F 2 A2 BHREX -
+ OpenCV TEERHIEIR &% 2 BGR » {§ cv2.COLOR_RGB2BGR #% BGR EEIARYMPE o
« BEE RGB I > AJUEHBZSE cv2.COLOR_BGR2RGB #% BGR EHIARY RGB °

1-1e AR PEF] BGR BR o

import cv2

img = cv2.imread('images/koala.jpg')

gray_img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
rgb_img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
bgr_img = cv2.cvtColor(rgb_img, cv2.COLOR_RGB2BGR)

cv2.imshow( 'Koala:original', img)
cv2.imshow( 'Koala:gray', gray_img)
cv2.imshow('Koala:rgb', rgb_img)
cv2.imshow( 'Koala:bgr', bgr_img)

cv2.waitKey(0)
cv2.destroyAllWindows ()

« BGR ] RGB AREEEZEM > EMREFRNECHTIERS °
« cv2.imread() 1 cv2.imshow() FEFZEEIERVERRE BGR > FTAAEEIFAIRVEIRER o

%t URL BEE R
£ imutils 3Bt url_to_image() /7% > AILGERMEZBNBERENEREANS » TR :

1-1f #t URL BIBER °

import cv2, imutils

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

img = imutils.url_to_image(url)

cv2.imshow( 'Koala', img)

cv2.waitKey(9)
cv2.destroyAllWindows ()
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stEcE R

St E A EEE R LEE » RFITNUERR LSRR - ERAT - EEF - EHRERMN LXF
A > SFFAR

1-1g stscER ©

import cv2

img = cv2.imread('images/koala.jpg')

cv2.line(img, (@, @), (200, 200), (0, @, 255), 5)

cv2.rectangle(img, (20, 70), (120, 160), (@, 255, @), 2)

cv2.rectangle(img, (40, 80), (10e, 140), (255, @, @), -1)

cv2.circle(img, (90, 210), 30, (@, 255, 255), 3)

cv2.circle(img, (140, 170), 15, (255, 0, @), -1)

cv2.putText(img, 'OpenCV', (10, 40), cv2.FONT_HERSHEY SIMPLEX, 1,
(8, 255, 255), 5, cv2.LINE_AA)

cv2.imshow( 'Koala', img)

cv2.waitKey(9)
cv2.destroyAllWindows ()

BAER

OpenCV BILAMNY imwrite() 777AREAR RERABME > W TFR !

1-1h BAER -

import cv2

img = cv2.imread('images/koala.jpg')
gray _img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
cv2.imwrite('images/result_gray.jpg', gray img)

cv2.imwrite('images/result.png', img)

m AR BRIE

TR EEREEAR BEENFREGE R AR S —EFREFEEAI 8% 1 (Frame>
FfENE) - BB GEREEA [ 48X 1 (Frame per Second ’ FFEIEE) o
+ OpenCV ZiB:EEFNE E

18 CHAPTER 1 : OPENCV X A ik




B R E
Python 221 OpencV B VideoCapture ¥MEHIBMF H1E :

1-2 BN ARG -

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

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

if not ret:
print('FREBERERE')
break

cv2.imshow('frame', frame)
if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()

mh RIEETRRER R

1-2a BEFE R MUIRPEREI

import cv2
cap = cv2.VideoCapture('images/YouTube.mp4d')

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

if not ret:
print('FERBEREE")
break

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

if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()
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ESHE R RREBR
OpenCV HY VideoCapture ¥{4FR 7T FRNF R #EZ » WA UARRURRAS !

1-3 HiSHEREEHNER

import cv2
cap = cv2.VideoCapture(0)

while cap.isOpened():
ret, frame = cap.read()
cv2.imshow('frame', frame)

if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()

BRI

£ Python EXEIL VideoCapture #H1E > AL set FEBEREARNE - ME

% :

1-3a ERRBRRIETE o

import cv2

cap = cv2.VideoCapture(9)
cap.set(cv2.CAP_PROP_FRAME_WIDTH, 320)
cap.set(cv2.CAP_PROP_FRAME_ HEIGHT, 189)
cap.set(cv2.CAP_PROP_FPS, 25)

while cap.isOpened():
ret, frame = cap.read()
cv2.imshow('frame', frame)

if cv2.waitKey(1) == 27:
break

cap.release()
cv2.destroyAllWindows ()
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Hy E'\/'T%% )\E—'\/H *ﬁ—l—

OpenCV BILUEEIL VideoWrite ¥JEEKRBARRIER !

1-3b REBRARRIEE -

import cv2

cap = cv2.VideoCapture(0)
fourcc = cv2.VideoWriter fourcc(*'XVID')

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

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

if cv2.waitKey(1l) == 27:
break
else:
break

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

out = cv2.VideoWriter('images/output.avi', fourcc, 20,

(640, 480))

NUTFREBEBNRESH

EELTE B | Blfg%
YUV *'1420' .avi
MPEG-I *'PIMT' .avi
MPEG-4 *'XVID' .avi
MP4 *'MP4V' .mp4
Ogg Vorbis *'THEO' .0gv
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1-4. OpenCV B9 A Resfici:

OpencV AREHIZIETIFE (Haar-like feature) EEIE o
o RER FHEMLER  BaEENEEIR -
- FRAMEEER > A THARERNNBEDESS o
DEESITEL

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

LR Z2IRABERRY

pap sl BTtz

haarcascade_frontalface_default.xml AN&1E m EiAIE
haarcascade_frontalface_ alt2.xml A& E34 R EEERUF
haarcascade_profileface.xml A PR 4 R EE BT
haarcascade_eye.xml {8:RIBRRE

\ {55 P PO R A B ) 4 e
B/ B9 A e aay
EEHERE R EIT ARG > WA .

1-4 EB5RE F BY A Redfiet o

import cv2

face _cascade = cv2.CascadeClassifier('haarcascade_frontalface alt2.xml')
image = cv2.imread('images/demo.jpeg')

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

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

for (x, y, w, h) in faces:
image = cv2.rectangle(image, (x, y), (x + w, y + h), (9, 255, 0), 3)

cv2.namedWindow( 'preview', cv2.WINDOW_NORMAL)
cv2.imshow( 'preview', image)

cv2.waitKey(9)

cv2.destroyAllWindows ()
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1-4 BOHERAER - T 2R TRRERFRE

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

BRI > BERABSH

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

CHAPTER 1 : OpenCV X AR&#is#
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&l A RIBREEHE A
P AR o PHRERERISRIERD

1-5 EE3RE h B9 A R ELBRAB A o

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:
image = cv2.rectangle(imges, (x + ex, y + ey), (X + ex + ew,
y + ey + eh), (0, 255, 9), 2)

BHAER -
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ES3-A NGRS

HER videoCapture(0) NMA > FLATLUERBEEEITEIR ARG c 0 ARE—BIEE
o1 KREZAETH - RILEEH .

1-6 BRBF BB A B o

import cv2
faceCascade=cv2.CascadeClassifier('haarcascade_frontalface_default.xml')

cap = cv2.VideoCapture(9)
cap.set(cv2.CAP_PROP_FRAME_WIDTH, 6490)
cap.set(cv2.CAP_PROP_FRAME_ HEIGHT, 489)

while True:
ret, frame = cap.read()
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces = faceCascade.detectMultiScale(gray, scaleFactor = 1.1,
minNeighbors = 5, minSize = (30, 30))

print(" ABEEL: ', len(faces))

for (x, y, w, h) in faces:
frame = cv2.rectangle(frame, (x, y), (X + w, y + h),
(0, 255, 0), 2)

cv2.imshow( 'preview', frame)

if cv2.waitKey(1l) == 27:
break

cap.release()
cv2.destroyAllWindows ()
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BN 2 R B9 A B B BR RS Y oot
BINABRESHHE -

1-7 BT A9 A R E2BR AR HY A8

eye cascade = cv2.CascadeClassifier('haarcascade eye.xml')

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:
frame = cv2.rectangle(frame, (x + ex, y + ey), (X + ex + ew,
y + ey + eh), (9, 255, 9), 2)
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E A Bdich
HEEPINTARB BB AL ORME  ARROCHEFORBELS  HIERENR -

DA=PEEE | B ~ IR ~ P o
o B REIISRARIAREE R - BEES AR 100 KA BLLBIFAIEEREE o
« Fl%R : opencv IR =FEEE %X > Eigen ~ Fisher ~ LBPH
o MR KBRIIGRSERVER - HIETB AR BTN ARBBI B —1I -

Step 1 EEENELHSE

FRRIVBEREBNELD 100 RARE R - EFIAREIERA > SHRIEABEKIERE 100 RE
BRI SERE

- 1-8-1 ABENAR © (1-8-1-capture.py)

import cv2

ESC = 27

n =1

index = 0
total = 100

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

face_cascade =

cv2.CascadeClassifier('haarcascade_frontalface_default.xml')

cap = cv2.VideoCapture(9)

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

ratio

WIDTH 400
HEIGHT = int(WIDTH / ratio)
cv2.namedWindow( 'video', cv2.WINDOW_NORMAL)

while n > ©@:
ret, frame = cap.read()
frame = cv2.resize(frame, (WIDTH, HEIGHT))
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
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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), (0,255,0), 2)
ifn% 5 ==
face_img = gray[y: y + h, x: x + w]
face_img = cv2.resize(face_img, (400, 400))
saveImage(face_img, index)
index += 1

if index >= total:
print('get training data done')
n=-1
break

cv2.imshow( 'video', frame)

if cv2.waitKey(1l) == 27:
cap.release()
cv2.destroyAllWindows ()
break

28
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SRR ©

i he BERIZRPEREL - RRICREEARSERREAPAEREE LR ERFERU
HEBEER -

ACEEVEN {53 LBPH FlI4R © (1-8-2-train.py)

import cv2
import numpy as np

[]
[]

images
labels

for index in range(100):
filename = 'images/h@/{:03d}.pgm'.format(index)
print('read ' + filename)
img = cv2.imread(filename, cv2.COLOR_BGR2GRAY)
images.append(img)

labels.append(9)

print('training..")

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

print('training done')
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PEER R FalIARIFRVAER - RERSE MR B S 40 - FRUFRPIRBURRA > iR in 2R
ABERERG RS R LS > SIRI[E T 588 1 AR MEEELERTREEARNRF

1-8-3 BNBF A B&HE:% © (1-8-3-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 = ['B—UMNAF"]

while True:
ret, frame = cap.read()
frame = cv2.resize(frame, (600, 400))
gray = cv2.cvtColor(frame, 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),
(0, 255, 9), 3)
gray[y: y + h, x: x + w]

face_img
face_img = cv2.resize(face_img, (400, 400))

val = model.predict(face_img)
print('label:{}, conf:{:.1f}'.format(val[@], val[1l]))

if val[l] < 56:
cv2.putText(frame, names[val[@]], (x, y - 10),
cv2.FONT_HERSHEY SIMPLEX, 1, (255, 255, @), 3)

cv2.imshow( 'video', frame)

30 CHAPTER 1 : OPENCV X A fifsik




if cv2.waitKey(1l) == 27:
cap.release()
cv2.destroyAllWindows ()
break

BHAER -
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‘ AW 1 LESE AR

R2SEEBRENE AN > G100 : ABBPIRRG - B050:E « B ARBRAE o LRI A
FEETZEARRRRR RN - (FEHRENIRME  project_multiFace)

EVERPEER © (1-9-1-capture_multiface.py)

TREHIBLT he (F—URIABRERZE) « hl (BZURARERZK).. » MRILHEHE - BERRFE
BN 1-8-1 B savelmage() BIERIZRHTE > FETTAZURIAMREAR o WA

def savelImage(face_image, index):
filename = 'images/h@/{:03d}.pgm’'.format(index)
cv2.imwrite(filename, face_image)
print(filename)

SI4RENAEEE © (1-9-2-train_multiface.py)
IREBRIK inges BEZEABRBREANERK » FIUAREEN 1-8-2 > FAFRFEIRZRAR

(CUEVIN 5 LBPH IRZRARE ©

import cv2

import numpy as np

images = []
labels = []
path = './images'

for file in os.listdir(path):
fullname = os.path.join(path, file)
if os.path.isdir(fullname):
print('{} <DIR>'.format(file))
for index in range(100):
filename = 'images/{}/{:03d}.pgm'.format(file, index)
print('read ' + filename)
img = cv2.imread(filename, cv2.COLOR_BGR2GRAY)
images.append(img)
labels.append(int(file))

else:
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print('{}'.format(file))

print('training..")

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

print('training done')

M o (1-9-3-recognition_multiface.py)

REELL 1-8-3 BIATEAERE > MMAZSEARLIEER name (1ist BE3) » BIAIERZ A
% o

i=111'3

names = ['S—N%BF', 'FAUNBEF']
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BEEE 2 YIEER > wBREA&RE — L LINE &6

MEHARENROEE T Y 1) ZRERZE > aTUEHRHMLEZYIRER - BA1E ST BIR AR

Wi 0 BAOA LINE BB > A5 BRI IRE - WEERIRRYER] - (ERERIKAE !
project multiFace-LINE)

EBE5 LINE Notify RURERL

B4 © https://notify-bot.line.me/zh_TW/
#EA LINE Notify BUABILTE > BIAIREE AR » LHE—E#EM (token) °

B [ @AAEE J o

v = (] X
B UNE Notify x  +
& > C & notify-botline.me/zh TW/ ar v »0Q :
W nEERIeE. P Nanopool | Ethere... E https://www.inves...

LINE Notify

BAEE

EIREHRT

it

Connect LINE with Everything
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B T BT 9o

& - @ & notify-botline.me/my/

W o[3E/ER)1#E. P Nanopool |Ethere.. [ https://www.inves...

LINE Notify x +

RITHFRELGIRAER)

SEREATFANER, ES BRSIERS, BelsaEREl,

LINE Notify APl Document

HA—EETE T AR oo MR T 8 1 N 1 RSk, 1 ANE

ZHEEC  STARIEE T 817 00

v - o x|
|

B une oty x 4+
awx xx0@ :

<

W onwEeiax. P

C @& notify-botline.me/my/

Ethere. [

BITREM

AR (G e

| maxs43

R EEROR .

I ‘ BB HIUXEKLINE Notify @1l 3
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N ERRBIER - (SBFERMAT 0 BRFMAREEBRER)

LINE Notify x +
< Cc & notify-bot.line.me/my/

W o(3z/ER)#E. P Nanopool | Ethere... E https.//www.inves...

CRTOMERAT.

rmYWgYxgH3WXOfNk1FKIN 7euuloeV

EHFALEE, TS BRI TEEN, BRREme, HmE
e

€ LINE FYEEFEZ o (1ine.py)

RHRBITERIE PR AR ARBITERLES ©

5/ LINE Notify BUIEHE o

import requests

# LINE Setup
token = 'fREVHERL"

def send_msg():
url = 'https://notify-api.line.me/api/notify"’
headers = {'Authorization':'Bearer '+ token}

data = {'message': '/ FX: BMIEKAHIR! '}

image = 'img/image.jpg’

file = {'imageFile': open(image, 'rb')}

r = requests.post(url, headers = headers, params = data,
files = file)

line.py 2—EBIRVIEE » FHKEZE import line °
o BREANZT—E send_msg() KL > FIURFAFEFAEMSHK -
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BNEE A B&HE: © (1-10-3-recognition.py)

import cv2, line

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(0)

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

names = ['S—N%F', 'BFAUNEF']

while True:
ret, frame = cap.read()
frame = cv2.resize(frame, (600, 400))
gray = cv2.cvtColor(frame, 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),
(8, 255, 0), 3)
face_img = gray[y: y + h, x: X + w]
face_img = cv2.resize(face_img, (400, 400))
val = model.predict(face_img)
print('label:{}, conf:{:.1f}'.format(val[@], val[1l]))
if val[l] < 50:
cv2.putText(frame, names[val[@]], (x, y - 10),

cv2.imwrite('img/image.jpg', frame)
if n % 100 ==
line.send_msg()
print('Send to Line!"')
n += 1

cv2.imshow('video', frame)

if cv2.waitKey(1l) == 27:
cv2.destroyAllWindows ()
break

cv2.FONT_HERSHEY_ SIMPLEX, 1, (255, 255, 0), 3)
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1-6. MediaPipe 1232 IEZR

Google MediaPipe

MediaPipe & Google ATE 2019 FRERIIFAMIRIGIEEZ & ILERH AR S RIERRM
EIIRE (Computer Vision) @ IRAMANRIBIEAETANMRBEHRAFTER » BEBRASER
eI B B ELR (ML Pipeline) o

Google MediaPipe B—TEEIREM AL (Diagram Based System) > FIREEZREAFTH -
BEENMRANZERANKSRSIESR > RMATUFERBER A RAEEATH > Fl0 :
TensorFlow 3 TensorFlow Lite #mIREMZHEASRIERINE - REEBH—(EHEBRATH
FERU RSB ELR - EMBENFHEE AR « FREMZBERAMIEE - HEAAAUN TR

https://mediapipe.dev/

‘ Z4E MediaPipe

% —E Python 3.9 BUEHHIRIE mediapipe > FEAFLZEE Opencv & > #EBELREE Google
MediaPipe :

BERA B IRV EBRIRIR » BI40 © opencv ©
deactivate

MediaPipe A& X opencv 1EREIAVIELE » FRA BRI R ERIRIRE opencv » BEH—EE
BHRIE mediapipe ’ BETRERE :

conda create -n mediapipeenv_39 --clone opencvenv_39
A EHIRIE mediapipeenv_39:

activate mediapipeenv_39
L2t MediaPipe HIIES :

pip install mediapipe
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MediaPipe AR&{E

MediaPipe {E:H|fER7 EIRETEEL

MediaPipe ABE{EA| (Face Detection) EfFF Blazeface EEIW—FEBIFERAIAIREA
Blazeface AR Google FAZH—REIRIFEME SR AEHHEL » aIUER R PHFH LS
RAIGFIZERIEES 6 {ERIFEEL (Key Points) » E2{FH Single Shot Detector ZEHEME
BCARTR2RFTER LAY A BB Al o

MediaPipe AR(RRIFFHERHRIARER AT A OB EREEE RV S HERER » B LER AR~ &5
'EE - ZEMEEH 6 ERAERLER o

1-11 MediaPipe ARG{RRIEARZER/(EIRAGERS o

import cv2

import mediapipe as mp
ESC = 27

mp_face_detection = mp.solutions.face_detection
mp_drawing = mp.solutions.drawing utils

cap = cv2.VideoCapture(0)

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

WIDTH = 400

HEIGHT = int(WIDTH / ratio)

face_detection =
mp_face_detection.FaceDetection(min_detection confidence = 0.5)

while cap.isOpened():
ret, frame = cap.read()
frame = cv2.resize(frame, (WIDTH, HEIGHT))
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
frame.flags.writeable = False
results = face_detection.process(frame)
frame.flags.writeable = True
frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR)

if results.detections:
for detection in results.detections:
mp_drawing.draw_detection(frame, detection)
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cv2.imshow( 'MediaPipe Face Detection', frame)

if cv2.waitKey(1l) == ESC:
break

cap.release()
cv2.destroyAllWindows ()

BHAER -

X MediaPipe Face Detection — [m] X
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MediaPipe REERAEIE

MediaPipe M&EF484& (MediaPipe Face Mesh) ZfEF Blazeface BEIARME > AIIUTER
i 468 {ERARERL > MEAAANKEL 3D MREHED o

1-12 MediaPipe PREPHEME o

import cv2
import mediapipe as mp

ESC = 27

mp_drawing = mp.solutions.drawing utils
mp_face_mesh = mp.solutions.face mesh

drawing _spec = mp_drawing.DrawingSpec(thickness = 1, circle_radius = 1)

cap = cv2.VideoCapture(9)

ratio = cap.get(cv2.CAP_PROP_FRAME_WIDTH) /

cap.get(cv2.CAP_PROP_FRAME_HEIGHT)

WIDTH = 400

HEIGHT = int(WIDTH / ratio)

face _mesh = mp_face mesh.FaceMesh(min_detection confidence = 0.5,
min_tracking_confidence = 0.5)

while cap.isOpened():
ret, frame = cap.read()
frame = cv2.resize(frame, (WIDTH, HEIGHT))
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
frame.flags.writeable = False
results = face_mesh.process(frame)
frame.flags.writeable = True
frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR)

if results.multi face_ landmarks:
for face landmarks in results.multi face landmarks:
mp_drawing.draw_landmarks(image = frame,

landmark_list = face_landmarks,
connections = mp_face mesh.FACE_CONNECTIONS,
landmark_drawing_spec = drawing_spec,
connection_drawing spec = drawing_spec)

cv2.imshow( 'MediaPipe FaceMesh', frame)
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if cv2.waitKey(1) == ESC:
break

cap.release()
cv2.destroyAllWindows ()

BHAER -

X MediaPipe FaceMesh - =] X

* Python 2INTEER OpencCv BEURGE > £/ MediaPipe BRERARMRETT ABRMEAANEL
3D fRERREL > BARITHERTUB RGBT RHE 3D FREfMEE o
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MediaPipe ZFEBH

MediaPipe F% (MediaPipe Hands) =fFRFEEAIEE! (Palm Detection Model)
TZFRBENR > BRERNLFENSE > ABERFEMZEE (Hand Landmark Model) {H
A FERRY 21 {ERARERS > WO TFEFIT

®
g® 12 ®16 0. WRIST 11. MIDDLE_FINGER_DIP
s 117 4 1. THUMB_CMC 12. MIDDLE_FINGER_TIP
7 e |15 2. THUMB_MCP 13. RING_FINGER_MCP
6% 107 ¢, 20 3 THUMBLIP 14. RING_FINGER_PIP
. —J S 4. THUMB_TIP 15. RING_FINGER_DIP
4 519 43 s 18 5. INDEX_FINGER_MCP  16. RING_FINGER_TIP
3® 17 6. INDEX_FINGER_PIP 17. PINKY_MCP
» 7. INDEX_FINGER_DIP 18. PINKY_PIP
2 8. INDEX_FINGER_TIP 19. PINKY_DIP
1@ 9. MIDDLE_FINGER_MCP  20. PINKY_TIP
{0 10. MIDDLE_FINGER_PIP

B4 https://google.github.io/mediapipe/solutions/hands.html

1-13 MediaPipe ZFHiBHE -

import cv2

import mediapipe as mp
ESC = 27

mp_drawing = mp.solutions.drawing utils
mp_hands = mp.solutions.hands

cap = cv2.VideoCapture(0)

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

WIDTH = 400

HEIGHT = int(WIDTH / ratio)

hands = mp_hands.Hands(min_detection_confidence = 0.5,
min_tracking confidence = 0.5)

while cap.isOpened():
ret, frame = cap.read()
frame = cv2.resize(frame, (WIDTH, HEIGHT))
frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
frame.flags.writeable = False
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results = hands.process(frame)
frame.flags.writeable = True
frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR)

if results.multi_hand_landmarks:
for hand_landmarks in results.multi_hand_landmarks:
mp_drawing.draw_landmarks(frame, hand_landmarks,
mp_hands .HAND CONNECTIONS)

cv2.imshow( "MediaPipe Hands', frame)

if cv2.waitKey(1l) == ESC:
break

cap.release()
cv2.destroyAllWindows ()

BIHASR

X MediaPipe Hands = [m] X

* Python BXNTEFER Opencv BENFRE > £ MediaPipe ZFREHEEITFHHH > 12
RNPITHER USRI G BEETLFEHMIEN 21 ERMERS (ABE) -
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MediaPipe ARRZERE(HET

MediaPipe &% (MediaPipe Pose) ZffF BlazePose EAIERIIEITARE

e

Al

REfhst

(Human Pose Estimation) > BStERAIHARE R ABHMITIEE (Pose Landmark Model,
BlazePose GHUM 3D) {EAIH AR 33 {ERAHERE: > YD FEFIT -

654 123
£ €53
8® . 'Y
c 3
0 9
5 2 12 n 2 8
e » . I
s & A N &
B 16 g | S I
249 023
\
264 ®25
288 _i”
- . ._ N
2% 30 29 93

1-14 MediaPipe ABEZRE(HET ©

o~ & WM = O

(=]

10.
11.
12.
13.
14,
15.
16.

. nose
. left_eye_inner

. left_eye

. left_eye_outer

. right_eye_inner
. right_eye

. right_eye_outer
. left_ear

. right_ear

. mouth_left

mouth_right
left_shoulder
right_shoulder
left_elbow
right_elbow
left_wrist
right_wrist

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

left_pinky
right_pinky
left_index
right_index
left_thumb
right_thumb
left_hip
right_hip
left_knee
right_knee
left_ankle
right_ankle
left_heel
right_heel
left_foot_index
right_foot_index

https://google.github.io/mediapipe/solutions/pose.html

import cv2
import mediapipe as mp

ESC = 27

mp_pose = mp.solutions.pose

cap = cv2.VideoCapture(9)
ratio =
cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
WIDTH = 400

mp_drawing = mp.solutions.drawing utils

cap.get(cv2.CAP_PROP_FRAME_WIDTH) /

HEIGHT = int(WIDTH / ratio)
pose = mp_pose.Pose(min_detection_confidence = 0.5,
min_tracking confidence = 0.5)
while cap.isOpened():
ret, frame = cap.read()
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frame = cv2.resize(frame, (WIDTH, HEIGHT))

frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)

frame.flags.writeable = False

results = pose.process(frame)

frame.flags.writeable = True

frame = cv2.cvtColor(frame, cv2.COLOR_RGB2BGR)

mp_drawing.draw_landmarks(frame, results.pose_landmarks,
mp_pose.POSE_CONNECTIONS)

cv2.imshow( "MediaPipe Pose', frame)

if cv2.waitKey(1l) == ESC:
break

cap.release()
cv2.destroyAllWindows ()

BiHER -

X MediaPipe Pose — [m] X

« Python EXEEA Opencv BEFARE > £A MediaPipe ARRZRE(LETEITZZRIMH
i BXMITHER T UB IS EETERE ARMERN 33 BRI (A8) -

1. EAER 1-14.py EAMRBEENE FRESHERRE  EREENEXRPIEEXF -
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