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IP Camera (AEERIEEIIE)

https://www.codeproject.com/Articles/665518/Raspberry-Pi-as-low-cost-HD-surveillance-camera
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4-1 E

« Python EHRURIZEAIUEHEARE Python BEREITHEHRZEIRIR
v gl 45E Python IRAFNAREIEHFZENTEX » FHEWMEREZRFEREEMSH Python
HZ > B U HIILERETEBNERIRE » MAERASESRAVES LR > T
23| HM Python BEZRMIFHEIRIE o
- Raspberry Pi 0S BJLUfER venv 3§ virtualenv 2R¥EIL -~ B{E) ~ MIFREE
I2 Python EERIRIE o

o EXRFIEZMFER virtualenv + virtualenvwrapper Eff o

$ sudo pip3 install virtualenv

7N —r

STEEIR Python EEESHEIE

[mn]

$ sudo pip3 install virtualenvwrapper




HESME S I AT

e Raspberry Pi 0S i#& Python 2 #1 Python 3> FRLAER pip3 #HITEE
BHIEY Python 4R > FEERA LI virtualenv # virtualenvwrapper
$ pip3 list




“m#8 .bashrc 1&

* #REH .bashrc 18> FEREKE » UERIAFIT virtualenvwrapper

$ sudo nano ~/.bashrc

IIAT%I=17E .bashrc

B ABEMAVRIERE

$ source ~/.bashrc
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217 Python 3 WVERIRIE
- SEAMERAEHRILEER:

R ER » ZEHEIIEEA test BY Python EHRIRIE o 7
Raspberry Pi 0S #IL Python ERIRIBERIESE mkvirtualenv > 28 —p
1§E Python HRrZ

K Python 3 ki > ¥1FFA :
$ mkvirtualenv test -p python3




ERRIEEIEIES

581 A1 B I 2 SRR 1R

$ deactivate

MTEEIURERIRIR

$ lsvirtualenv

BN SRS | MUY test MEEUEIE® > BTTLUER workon FESH

EXEh Python ERIRIE > W0 FFAT !

$ workon test

TBERE IR

$ rmvirtualenv test
B ERIRIE

$ cpvirtualenv test (FJR) testl (BHEY)
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« TERINRRE) test EHHRIRR > AIUUBRIRIALCUNERIRIZRTE (test) » AR

> SR A Y352 IRIGAR B RIR IR &

(test) $ pip list
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LAY Python 2
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4-2 TERISEIkEE= OpenCV (1/2)

e OpenCV (Open Source Computer Vision Library) REFH BSD EZiER

EELHNEMEERNE > B2 Intel LMD HRI > EBRZEER RIE

‘R ERE -~ ERAEN ARSI EA LS Z0VHEER o

v OpenCV AJLATE Android » i0S LRH3% » XIEMFENEES A C/C++ ~ Java > Python’ &
PhERRER o

« HAE L L opencv EMEST ° WTFFAT -
v {ER pip #15< A Python EHEIE pip ZHE Opencv LEBELLEEGE » BEF
Z{B1t Opencv HIBITRIAEE ©
v Bi74R:E Oopencv FEINVIHEITTLEE [ IRBERY Oopencv IRAEMEBIEEX > HMEEETT
4REE OpencV T2THE o

(Y|
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4-2 TERIEIREZ: OpenCV (2/2)

T — | BB AREERR

SEEZ L opencv WMEBAZEEN
SER= . 1l Python EHIRIE Opencv
TR | FERIRITEZESIEN Python B
WEER . £ Python EBRHRIEZIE OpencV
LERIN L A OpencV BEAITNZEE




HEE— | EERETHE DR E

o ETHRUNMAEIZMEIE Python EERIRIRE > RMIEGEMIEX%A opency BY
Python E#FIRIE®R > 7EIE Python EIRIRIEZIE Opencv o

- FEMERZENEM .
$ sudo apt-get update # BEEENERY » ARAIERTHN
$ sudo apt-get upgrade # FHR B I ERES




SERT it opencv HIMERAZIEEL

L4 HDF (Hierarchical Data Format version 5) BRIENENH » B2
EBEXRE - RENESESRNRRERSI > JUARMEFERAENEREH -

$ sudo apt-get install -y libhdf5-dev

ZHEAE[EEE M JPEG-2000 [ER KRTUE -

$ sudo apt-get install -y libatlas-base-dev

$ sudo apt-get install -y libjasper-dev
24 QT GUI B TENEN !

$ sudo apt-get install -y libqgtgui4d

$ sudo apt-get install -y libqt4-test

$ sudo apt-get install -y python3-pyqgths




SEE= I 1L Python EHHRIE OpencV
o FMIE%A opencv BY Python 3 [EIRIE .

$ mkvirtualenv opencv -p python3

- EEHEHRZER Python R4 :
(opencv) $ pip list




SHERIY : (EERUBIE R IEN Python B N

- EERIRIZZETERN Python Ef » numpy AMES|AS 28 ~ matplotlib 4
Python MEEEFTEE numpy BIEEIE ~ imutils AJLGERMPIERZFEH
OpenCV Bk ERIE .

(opencv) $ pip install numpy==1.21.4
(opencv) $ pip install matplotlib

[AAN|

(opencv) $ pip install imutils




TERA . £ Python EBIRIEZEE OpencCV

- R pip %% OpenCV .
(opencv) $ pip install opencv-python==4.5.4.60

(opencv) $ pip install opencv-contrib-python==4.5.4.60

« BTSSRI IR R BB

( Opencv ) $ plp 11 St ‘@pi@' berrypi: ~/Lab/ch0d _ O %




17t - EEEKE

BN : AEE numpy HRYRRZS > 3£5

(opencv) $ pip install numpy (BZE

@ pi@raspberrypi: ~

- TR ER

o

SR 1.22.2)




7T . [REZE numpy B Python RrZNfEIRE

R REZEGHNRRERE
« & Python 3 HIRRZS :

$ python3 --version
Python 3.7.3 # BE/nEA] Python 3 BYRRZS

« & Python 3 RIEERIEAR :
$ pip3 list




SERIS L #E OpenCV BERINEE

« & Python 3 BEZEYF Opencve

(opencv) $ python -version

>>> import cv2
>>> cv2. version
'4.5.4'  # E&;REAT OpencV HIRRZAS
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L4 Opencv T EE

£ Opencv FEE

L4 Opencv B E

ZEEURSZE OpenCV

£ Raspberry Pi #R:E OpenCV
PR RHEIE

£ Raspberry Pi Az Opencv
T REE




o

Z4E Opencv HHEEEL

1. EMENLRNEEFE
$ sudo apt-get update
$ sudo apt-get upgrade

IR
sudo apt-get install build-essential cmake
SE A EHF

sudo apt-get install libjpeg-dev libpng-dev libtiff5-dev libjasper-
dev

ASC

2. &
$

AINE

3. &
$




Zi< opencv MHEEMH w/2)

RERERAEN

$ sudo apt-get install libavcodec-dev libavformat-dev libswscale-dev
libv4l-dev

LA

$ sudo apt-get install libxvidcore-dev 1ibx264-dev

78 GTK EH

$ sudo apt-get install libgtk-3-dev libcanberra-gtk*
RIEEEH

$ sudo apt-get install libatlas-base-dev gfortran

E=NIIEES

$ apt-get install at-spi2-core




Zdx OpenCV HHEAEMH (1/2)

8. Zit python FAEZEH

$ sudo apt-get install python-dev python3-dev
9. %4 numpy KKIVE (FBREELTIE)

$ pip install numpy

$ pip3 install numpy




L4 Opencv T EE

24t Opencv B E

EFE4R=Z OpenCV

£ Raspberry Pi L #F:ZE OpencV
AR 12V /BIE

£ Raspberry Pi _LHIE Opencv
= R R
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EiEARsE OpenCV (1/3)

- IREBEKEREEFE OpenCv FTRENEHE » BERMAFTEM—EBEFRE > B

B IR AN R B FIR AR E=Z1B7E o

o FRMEEZGEEAENNIAZTM (swap) BYA/ » LUNIRFEKTE Raspberry Pi E

AmsZ OpenCV HYEIZ o

- EXREH RAM B ) FERAEFERA swap o BE swap b RAM 121RZ >

BEFXREFRLTEMAREA -




EBMEEE OpenCV (2/3)

1. BEETUTESTHBENRRMXHEE o
$ sudo nano /etc/dphys-swapfile

2. TEUEX S > 3EITFEET > MK swap > LFHE

LLL|

CONF_SWAPSIZE=1600

I I
[ [
<=

CONF_SWAPSIZE=2048

3. BN swap XHEER B ZMIBEEERAUTESEMRMEERS
$ sudo systemctl restart dphys-swapfile




AE AR = OpenCV (3/3)

ERFIEFRENME opencv #7123 Raspberry Pi

$ mkdir opencv

$ cd opencv
$ wget https://github.com/opencv/opencv/archive/master.zip
$ unzip master.zip && rm master.zip

$ wget https://github.com/opencv/opencv_contrib/archive/master.zip

$ unzip master.zip && rm master.zip




L4 Opencv T EE

L4 opencv EFA

ZEERZE OpenCV

£ Raspberry Pi L #R:® Opencv
AR 12V /BIE

£ Raspberry Pi _LHIE Opencv
= R R

ANc




£ Raspberry Pi_k #REE OpenCV (1/4)

1. Bt 1EHIMIEBRAERITESE > T£ opencv-master BEFKH » BIE—EZA
"build" BYBER > AR LEERENAZBE R ©

$ cd opencv-master
$ mkdir build
$ cd build




£ Raspberry Pi_L #REE OpenCV (2/a)

2. T build & LU cmake FAZKRZEME OpencV > LUETE Pi L#ETHE > BT
THESUEKFIER makefile o

$ cmake -D CMAKE BUILD TYPE=RELEASE \
-D CMAKE_INSTALL PREFIX=/usr/local \
-D OPENCV_EXTRA MODULES PATH=../../opencv_contrib-master/modules \
-D ENABLE_NEON=ON \
-D ENABLE_VFPV3=0ON \
-D WITH _TBB=ON \
-D WITH_OPENMP=ON \
-D BUILD TESTS=O0OFF \
-D OPENCV_ENABLE_NONFREE=ON \
-D INSTALL_PYTHON_EXAMPLES=OFF \
-D BUILD EXAMPLES=OFF \
-D OPENCV_EXTRA_EXE LINKER_ FLAGS=-latomic \
-D PYTHON3 EXECUTABLE=/usr/bin/python3 \
-D PYTHON_EXECUTABLE=/usr/bin/python \




FREBIES (1/2)

* Cmake 171 > FTmBEMIEMS > BLiEE Non-free algorithms BE%
YES ©

>

pi@raspberrypi: ~/opencvfopencv-master/build - O *




FRENEE (2/2)

BARMESS Python 2 B Python 3 EMEEKRESRFE » UKREBHERE
H

7N

g:ﬂ/%\ ) EE/_&EEIZII: ﬁﬁéigﬂl§\ ©

B pi@raspberrypi: ~/opency/opency-master/build




T Raspberry Pit #REE OpenCV (3/4)
5% OpenCV° ERHZE -j4 £ Pi LHSERN

3. PREENAREZEXHFENR > HEER
ZE R LU ARsE OpenCV ° NR4REEIE o

$ make -3j4

EP pi@raspberrypi: ~/opency/opency-master/build

GIypes ;fl:l &

memk 1 i
ArgTyp .. i 1 H
il::Ez acth k] nbda (const
_ normal itera

der, const

GRunArgs run py kernel (c :
_ normal ite

in;
I
o
il
>|_
HHIHI

HitH 4R



£ Raspberry Pit #RsZE OpenCV (4/2)

. EfmsEin R R AR L MIAIMUEET o

$ sudo make install

. BIEREENREFERT

$ sudo ldconfig

. A python_loader
$ cd python loader

. 27E python (python2) BYHITIRIE (setup.py EEFBHFHRTEIE)
$ sudo python setup.py install

. EBE python3 MIHITIRIE (setup.py BEMMEFHIRTEIE)
$ sudo python3 setup.py install




L4 Opencv T EE

24t Opencv B E

ZEERZE OpenCV

£ Raspberry Pi L #F:ZE OpencV
ARz 2V /BIE

£ Raspberry Pi _LHIE Opencv
= R R




Rzl BIE (B Ssb R#K > ARHAE])

. IREHRMELKLTEA T Opencv BIMRE » FHEBEEEAH swap ©
$ sudo nano /etc/dphys-swapfile

. BREN swap K/ MFFE :

CONF_SWAPSIZE=2048

CONF_SWAPSIZE=1600

(CONF_swApsIze-2e48
!
CONF_swAPSIZE-lee .

Limli

= TN EN EL AR o
$ sudo systemctl restart dphys-swapfile




L4 Opencv T EE

L4 opencv EFA

ZEERZE OpenCV

£ Raspberry Pi L #F:ZE OpencV
AR 12V /BIE

£ Raspberry Pi _EIE Opencv
= R R

ANc




ff Raspberry Pi Ll opencv

1. BY&E) Python #Rix :
$ python3
2. BIBEEARRA > FPIRTAB BT opencv B@REAZ Pi L
>>> import cv2 # HITRRLBEMRE » (AREARI
3. & OpencV R :

>>> cv2.__version

\l

#itt SEERMARMTELKINAE OpenCv ZEETE Raspberry Pi @Y © T
SAREIARIBEA Opencv BITEBEFMBABTIET o #




L4 Opencv T EE

Z4E Opencv Bl

ZEERZE OpenCV

£ Raspberry Pi L #F:ZE OpencV
AR 12V /BIE

£ Raspberry Pi _LHIE Opencv
= REE




OpenCV EZAIRE
By . B2 opencv ERIRE R B

EIUE T E

$ cd ~/Lab
$ wget https://max543.com/debugger/class/pythono2/PiCamera/Lab/code/ch@4.zip

$ unzip che4.zip



T

=

1. # A opencv HIE#HRIRIE . (FFHEMRIAEIL opencv HIERIRIR)
$ workon opencv
$ mkdir ~/Lab
$ cd Lab
$ mkdir ./cho4
$ cd ched

2. BMRIEE Python FZTVEE ° #4T Opencv RYFEAH o




4-3 OpenCV BVEZAfEFE

4-3-1 OpencV EFRERIE
4-3-2 OpenCV ERHERIE
4-3-3 OpenCV HEIEEIMSIRE




4-3 OpenCV BYEZNME

>>> import cv2

« ERNIHERIEIKEZELZE Opencv & > FMIRIEILAER Opencv KT\
BRIE « R EREM Webcam MBERBOEIRIE (—1%3

E

B RESTE

« 7 Python EIUEH oOpencv BERREEE

™ %=

i

=

R

8 TR & RBYAEHE R4 ) o
EA cv2 MFAT -




nﬁﬂy/ \Il\‘/\/_l_\ % :II

« Python FEXNEMOY oOpencv B imread() A EBEER ° # imshow() Fi&
MmE R > WHFAR -

/EN FEEVEIEATRE R o (4-1.py)

import cv2

cv2.IMREAD COLOR : ¥t > FEzR1H ©

cv2.IMREAD_UNCHANGED : B %E » B3 ERENER AR °
cv2.IMREAD GRAYSCALE : kP& o

/

gray _img = cv2.imread("koala.jpg", cv2.IMREAD GRAYSCALE)
cv2.imshow("Koala:gray", gray _img)

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

cv2.waitKey(9)
cv2.destroyAllWindows ()




ER{SE R &

« BFIRJLUER shape BMEISE R EHNRTH&RE > FI90 © 725 -EERF
BHMRPEE A% > BmRE RS > WA

RE:H ° (4-1a.py)

(G

4-1a EENE

import cv2

img = cv2.imread("koala.jpg")

img2 = cv2.imread("koala.jpg", cv2.IMREAD GRAYSCALE)
(img.shape)
(img2.shape)

h, w, ¢ = img.shape

( .):III_.I ", h)




BEER R =

IEH]

OpenCV BY cv2.resize() TEREEIRR~TH » &

BN imutils BRAAN A ERAREI AR ©
v SABMI imutils.resize() AZEHREERRT » WA

BRER R o (4-1b. py)

import cv2, imutils

R BRELEHI > T

img = cv2.imread("koala.jpg")
(img.shape)
resized img = imutils.resize(img, width = )
(resized img.shape)
cv2.imshow("Koala", img)
cv2.imshow("Koala:resized", resized img)

cv2.waitKey(9)
cv2.destroyAllWindows ()




e

=/

« TE OpencV £ imread() FZEEBEHIERAEZE—E Numpy FEF] > SIxLE
R TEYIE] Numpy [EF] > 1 TFFR ¢

SIHER © (4-1c.py)

import cv2

img = cv2.imread("koala.jpg")

cv2.imshow("Koala", img)
(img.shape)

X =105y =

W = ; h=

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

cv2.imshow("crop_Koala", crop_img)
(crop_img.shape)

cv2.waitKey(9)
cv2.destroyAllWindows ()




eSS  BNEAL(TSE

« OpenCV REREMUBBRNAZE (RE cv2.flip() AERBEBER) > &
BITESEREGSMAUBER > £ imutils REBERESERIEEMAMUBER o
SURER © (4-1d.py)

import cv2, imutils

| ==

img = cv2.imread("koala.jpg")

rotated_img = imutils.rotate(img, angle = 90)
fliped img = cv2.flip(img, )
translated _img = imutils.translate(img, ; )

cv2.imshow("Koala:rotated", rotated img)
cv2.imshow("Koala:fliped", fliped img)
cv2.imshow("Koala:translated", translated img)

cv2.waitKey(0)
cv2.destroyAllWindows ()




746 B TR P

BGR [& )/ F

« OpenCV sBEER % > AJLAMEDY cvtColor() HEERAEE
HENSE 2 [EAZ28E cv2.COLOR_BGR2GRAY ©
v BIRE RGB &I > AILUERZE cv2.COLOR_RGB2BGR ’ #% RGB ®EHAR BGR ([EIE - il
BREE RGB I » AJLUAEAZRE cv2.COLOR_BGR2RGB #% BGR EHIARL RGB) ©

IR EEA R AR PSR BGR Bl R © (4-1e.py)

2|lm

R BAREE A

(G

II'I'II

import cv2

img = cv2.imread("koala.jpg")

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

, imread() B imshow() AE#ESE{FER BGR 18I0
cv2.waitKey(©) ) R R BB AR o
cv2.destroyAllWindows ()




7%t URL BB R

o £ imutils M url to image() A%’ FILEERMIEECHRENEIEMN
A WA -

%t URLERZER ° (4-1F.py)
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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SRERREEER HAE > RETLEER FB5 - BEAT - BEF - B
BRI LSRR > SRR

BN SIECE R o (4-1g.py)

import cv2
img = cv2.imread("koala.jpg")

cv2.line(img, (O,

), (200,
cv2.rectangle(img, (20, ), ( ’ ’ ’ , 9), 2)
cv2.rectangle(img, (40, 80), (100, , , 90, 90), -1)
cv2.circle(img, (90, ), 30, (0, ; )> 3)

cv2.circle(img, (140, ), , (255, 0, 0), )
cv2.putText(img, "OpenCV", (10, ), CVv2.FONT _HERSHEY SIMPLEX, 1, (9, s )> 5,
cv2.LINE_AA)

cv2.imshow("Koala", img)

cv2.waitKey(0)
cv2.destroyAllWindows ()
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71

e OpenCV AJLAMEN imwrite() AEFEIRARBAEBE > WA :

BABK - (4-1h.py)

import cv2

img = cv2.imread("koala.jpg")

gray _img = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
cv2.imwrite("result gray.jpg", gray _img)
cv2.imwrite("result.png", img)




4-3 OpenCV BVEZAfEFE

4-3-1 OpencV EREIE
4-3-2 OpenCV R BRIE
4-3-3 OpenCV HEIEEIMSIRE




OpenCV = A kIR

TREBEELME— BTG > EE—EREBNFREBRERFIEK > 5—1E
BEEGRESA VB, (Frame > HWEIE) > B BERNBFLEERE R BES
raqg

5 (Frame per Second » SEFEIEER) o

OpenCV ZHEEIAMFE N A 182 > HFIrT UES R R Sl L6 « RFE
RHATHEA ©

\




YA =

« Python R¥E3I OpencV HY VideoCapture ¥IM&IRIERF FIE o

BIRELE A% o (4-2.py)

import cv2

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

while cap.isOpened(): OxXFF BT NEFIEE > “EFIEA 11111111 5
> . B 0 BEEERETRBENERE 8 i » MIEBER ASCII
e, SrEne = GEp.reaell) ISR - ILREA T BUG -
if ret: i

cv2.imshow("frame", frame)
if cv2.waitKey(1l) & OxFF == ord('q'):
break

cap.release()
cv2.destroyAllWindows ()




B

152 h Ei

« 7£ Python EINEIL VideoCapture ¥%1& » HFIATLUBIER R IR TH4RES
M= R B > TR -

4-2a EECEASE-GIKNCEVEN

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

def decode fourcc(v):
vV = (v)
return "".join([chr((v >> 8 * i) & OxFF) for i in range(4)])

width = cap.get(cv2.CAP_PROP_FRAME WIDTH)

height = cap.get(cv2.CAP_PROP_FRAME_HEIGHT)
p ( HET.I'!t, Wzldéc:P’ PF){(OI; :‘g&ggg) https://docs.opencv.org/4.5.3/d4/d15/gro
ourcc = cap.get(cv2. — — ) up_ videoio_  flags base.html#baeb8dd9c8

codec = decode_fourcc(fourcc) 9¢c10a5c63c139bf7caf5704d o
("Codec#mi%:", codec)

8%




E'\I:J_I }EEE Igtbﬁ!/}_l

—~

- FMREFER 4-1e.py NAEEKREIEE R » FLAIABBRHRENEBRR » W
BN

%R RIEETRBEER o (4-2b.py)

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(1l) & OxFF == ord('q'):
break

cap.release()
cv2.destroyAllWindows ()




ISR mE AR R
+ 7E OpenCV M VideoCapture BT BABKEA 43 » thAT MUBIRKIRRZY

ERISHBER IR IEORR © (4-3.py)

import cv2
cap = cv2.VideoCapture(9)

while cap.isOpened():
ret, frame = cap.read()
frame = cv2.rotate(frame, rotateCode = 1)
cv2.imshow("frame", frame)

if cv2.waitKey(1l) & OxFF == ord('q'):
break

cap.release()
cv2.destroyAllWindows ()




R IR N

. T‘ Python ﬁzTL_L VideoCapture #J{1& > oJLAMED set HZEAENEARE

H H*DEV
| 4-3a B R OB (4-3a.py)

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(1l) & OxFF == ord('q'):
break

cap.release()
cv2.destroyAllWindows ()




R RBE AR R ISR

« OpenCV AJLAEEIL VideoWrite ¥I4RBAF FIES
BRASBAR A © (4-3b.py)

import cv2

pi

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

out = cv2.VideoWriter("output.avi", fourcc, , ( s ))
while cap.isOpened():
ret, frame = cap.read()
if ret == True:
R A mEEE | WETH | DRSS
if cv2.waitKey(1l) & OxFF == ord('q'): YUV *'1420° .avi
break MPEG-I * ' pIMT" .avi
elsefareak MPEG-4 *'XVID' .avi
cap.release() MP4 *'MP4V’ .mp4
out.release() 0gg Vorbis *'THEO' .08V

cv2.destroyAllWindows ()




OpenCV Af&E#is

Ay . Opencv AEEE
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NGAIRE

e OpenCV ANENZMRTIFE (Haar-like feature) JEHEE o
v RER > JHEMSHER > BEEEINEEIK
v {ERETESERE 0 T TERARERBSESTESS o
o DHEZINNIE > EXBEERIE A OpenCV-master RIBIEENK
v’ ~/opencv/opencv-master/data/haarcascades (BIT4R=EAEH)
v S FE)NEL : https://github.com/opencv/opencv/tree/master/data/haarcascades

« LURZRARERRY

SHEEER = EH
haarcascade_ frontalface default.xml A Bg 1 SR
haarcascade_frontalface alt2.xml AN IE AR LB YT
haarcascade profileface.xml NI E R SR L ER
haarcascade eye.xml ERIERRE




& ;7 B AR
Bl B ARSI, - (4-4.py)

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)
# 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, @), 3)

cv2.namedWindow( 'frame', cv2.WINDOW_ NORMAL) cv2.WINDOW_NORMAL : 175 A/)\E] 2t
cv2.imshow('frame', frame) | cv2.WINDOW AUTOSIZE : fRE A/ a] i
cv2.waitKey(0) cv2.WINDOW_FREERATIO : B#EFELLH)

cv2.destroyAllWindows () cv2.WINDOW_KEEPRATIO : {R¥FLLH
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face cascade.detectMultiScale(gray, 1.1

X frame
i faces =







- BOBREE
):ll AHAA/\EEHH# ﬂﬁk (4 5. py)

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, 1.1, 3)
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, @), 3)

face_rect = gray[y:y+h, X:Xx+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), (@, 255, 9),

2)

cv2.namedWindow( 'frame', cv2.WINDOW NORMAL)
cv2.imshow('frame', frame)

cv2.waitKey(0)

cv2.destroyAllWindows ()




Demo 4-5.py
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BIBF &2 R B9 A R sk
Pl EE R0 A B - (4-6.py)

import cv2
faceCascade = cv2.CascadeClassifier("haarcascade frontalface default.xml")

cap = cv2.VideoCapture(0)
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 =
gray = cv2. cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces faceCascade.detectMultiScale(gray, scaleFactor = 1.1, minNeighbors = 5, minSize =

(30, ))("AH @2 :", len(faces))

for (x, y, w, h) in faces:
cv2.rectangle(frame, (x, y), (x+w, y+h), (9, , 9), 2)

cv2.imshow("preview", frame)

if cv2.waitKey(1l) & OxFF == ord('q’):
break

cap.release()
cv2.destroyAllWindows ()




RIBFRZ ARV A Bir B2 AR B 33 5k
BB RS A BB ERRIEHN, © (4-7.py)

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

cap = cv2.VideoCapture(0)
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 =
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
faces = faceCascade.detectMultiScale(gray, scaleFactor = 1.1, minNeighbors = 5, minSize = (30, ))

(")\H :", len(faces))

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

cv2.imshow("preview", frame)

if cv2.waitKey(1l) & OxFF == ord('q"):
break

cap.release()
cv2.destroyAllWindows ()
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EE Python NEREGHE (B2y)
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Python HIEREFEE

- FEHR2 I AFITAHR o A0 D string = "52python" ©

o tuple B2% . BERMIMAHERK o U0 @ tuple = (1, '2', 3)¢°
5 R]2%  HERMIMHER o 7100 ¢ 1ist = [1, 2", 3]c

EaBe | HENYIEER  HI00 @ set = {1, '2", 3}e
FHAL  BERNYIHER > L D ERm e U0 D dick = {"A":1,
'B':'2', 'C':3}o




Python BYSE = EFH4EME - numpy.array
* Numpy : Python BYIEZTIREAE » EHAREREIE o

>>> import numpy as np

>>> a = np.array([10, 2, 45, 32, 24])
>>> len(a)
>>> al[2:4]

>>> al:4]
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- BAREMSTARBSEEVEE ZIHITRIE » AR EEKREEIIFRUELLY »
FIE BEERIME o

. DARRE | IR ~ A~
v Bk IREIIBBERARE R 0 BZS AR 100 RABGLLBRIFEIERER o
v Hll&R : opencV IBH=FEEH L > Eigen ~ Fisher ~ LBPH ©

v PR REREIERERYE KL > FIETB RER B BRI AR I —LL




Step 1 . HYEk

« HURPEEL © AFIEBEEIEREEME 100 RARE R » SikCAMBERRE

100 SRIER Z2REVGERER o




EiERE
ABEEER © (4-8-1-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(0)

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.rotate(frame, rotateCode = 1)
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, , 0), 3)
if n % 5 == 0:

face _img = gray[y: y + h, X: X + w]

face img = cv2.resize(face img, ( s ))

saveImage(face_img, index)

index +=

if index >= total:
('get training data done')

n:
break
n +=

cv2.imshow('video', frame)
if cv2.waitKey(1l) == ESC:

cv2.destroyAllWindows ()
break




7 - 4EfEE (Matrix)

import numpy as np

A = np.array([[1, 4, 2], [3, 2, @]])
B =A[1:, 1:3]
5| (row) >
1 4 2
A=
B O_ 2x3

5 (row)

B=[2 0],,,




Step 2 : 3l
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o FNARBEES © 1% ho ~ hil.. EElKe
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VBRI )| ARENFREE © (4-8-2-train.py)

=l

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(9)

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

('"training done')




Step 3 . Hi:H

.+ HhRPEEL | B PEEREEINRIFIGER - KRR E G 2 - FrllF iR

EURSA » BR R T RIS R LY - BRI (2%, HAR
 REEE LETEEARNRT o




st
A

- Nf@#Es, o (4-8-3-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, ( s ))
frame = cv2.flip(frame, 1)
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, ¥), (X +w, y+h),
(0, 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[l]))
if val[1l] < 50:
cv2.putText(
frame, names[val[@]], (x, y - 10),
cv2.FONT HERSHEY SIMPLEX, 1, (255, 255, ©), 3

)

cv2.imshow('video', frame)

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







