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5-1. Z8:% RTSP & R{AIRES

BBt (Streaming) ! fEfAMRSSHEEBREHEENEZRIRRRFEHER R > £ Web FRIR
HNEREFAERCERMSE FTHRBEES > meclRBIRARE -

ZR5% RTSP EBifAlAR23
HITHIERAER RTSP Server
BEIKEARE RTSP > EiA :

raspivid -o - -t @ -hf -w 320 -h 240 -fps 15 | cvlc -vvv
stream:///dev/stdin --sout ‘'#rtp{sdp=rtsp://:8554}"' :demux=h264

% 8554 NRBEW—IE port #3 RTSP o
R EEESRE - SARRIMIATEEN2H

raspivid -o - -t @ -hf --rotation 180 -w 320 -h 240 -fps 15 | cvlc -
vvv stream:///dev/stdin --sout '#rtp{sdp=rtsp://:8554}"' :demux=h264

EEANIT » BERRREN port ML o
HH1EER Port Number B9 PID (Process ID) :

sudo netstat -lpn |grep 8554

fHPR{LFERY PID :

sudo kill -9 {REY PID
RTSP Client for Windows

A & Windows HY VLC 3BKES o

B4 https://get.videolan.org
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HIAMTER © rtsp://RMBIEIR TP:8554/ » AT © HBIK 4o

& FAEuEm - X
B —— VERE %R0 FERO O ERgEo)
) BAEEE() Cir+0 BteERE

) BHZEE=0) Cerl+Shife+O
Crl+F

EEARLL
risp://192.168 68.105:8554/ |

S rtsp://192.168.68.105:8554/

AL BEE R
HEEREEAEREE
< EEQ)

Crl+Q

O emESi%EM)

> [ um B [SC]% ) —ll |

Bae v [ BEC

NI RE{RAESE 2

ZHEECE4RAY RTSP Server AIFR{RIEEE o
LEEECE AR RTSP Server ©
[EIZIX Bk

cd ~
& h264_v4l2_rtspserver :

git clone https://github.com/mpromonet/h264 v412 rtspserver.git
cmake -

sudo apt-get install liblivemedia-dev 1libv4l-dev cmake
#EA h264 v4l2_rtspserver BRI :

cd h264_v412 rtspserver

cmake :

cmake .
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Moz > WIEARIEIKE 4 % CPU R#IT :
make -j4

#1T val2rtspserver :

sudo ./v412rtspserver -F 15 -W 800 -H 600 -P 8554

/dev/video®

BALTEE | rtsp: //IREIRIEIR 1P | 8554/ unicast » SREIT © 1B , o

& VICEBENE
EBM)  ERE) SR RERWV FEM IRG ®KREV) BEH

BRBEE. Ctrl+0
| BEZEESE0) Ctrl+5hift+O
O BEESEE Crl+F
BRRCEE( Ctrl+D

Ctrl+N
Crl+C
Ctrl+V

#= Curl+y

EEEF)..
BAR)/HE.

Crl+R
) BH(S)... Cil+s
IEEREERERER

(o) ctrl+Q

& FEEEE - X
) EEE o HEED) S CHEREED)
R

AL
risp://192.168.68.105:8554/ |

rtsp://192.168.68.105:8554/unicast

I

MLt unicast

[ SBTESREM)
wne [+ [wEO) |
| AT ] th |5|S|A ‘ d
RTSP Client for Android/iOS
BEITIRE -
2133w o 80%@
. VLC
i

Rl Ha

BEIR x FGER
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5 '2 . Z_J'EHQI|\|¥_|/\$3“tLTEHﬁ%§

S (Streaming) : MMAMRSSIH X EMEIRIEER TR A MK RFEETR > 1 web BEH
HERE T EEERESE FHEERE » MANRERRARS o
F3 HTTP f# Streaming

{5 HTTP + MJIPG

JRIZ . A Web Server FER—ERAHIESR > ZMEZZE—ERIRFHNER -

MENEFREE(FRIE

Front-End

|§ﬁﬁﬁ’a(Fr‘ont-End) | | %1% (Back-End) |
Browser

_;_(S, ORACLE'
HTTP/HTTPS HTML 55 Java mﬁi
EEHR — =4 %
ﬂ@d(’@ MysaL
Back-End EEEEEE @ python ®mongons

ESENETE

Server

Model-View-Controller :Z:tiET :

Look & feel style Web Pages Data Server

g 3@) Dynamic
) N | XML format
: dob
q 5 o
9 b
- Controller Model
Document %*u%ﬁ (Controller') :%ﬁéﬁ%‘

RE (view): BFEREET
R (Model) : BIRIBSE M ELHATE

I
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HEFEAR2S (Web Server) : 2—1EHEE o
- [CIFE 80/8080 port #ZEHY HTTP EK o
- TEM CGI 3K module ARIER ©

40 Apache, Nginx, Boa°

Web Server
' Web Pages & Graphic Files

E

‘ Python Microframework (#¥uL#fEZS) : Flask

HRTAARIZN 224812 > 0 : Django ~ Flask ~ Pyramid * Bottle * Tornado° A Flask =&
B 2010 FHFEEAHRENE - IRINHMAEZRRVBREMEIL ©

HEULTHAESR (microframework) » AlFR BIZOIE TUBERER AR IR ARIHETTAES] o BRIEEZ 5b > Flask
A EERBEMERAEMNTRE  FEELREXEAWEENE - BiRUESBEREFHIE
AREFRERE -

Flask BYEREHIES © Micro

E¥ Flask B9 Micro B2(ERIREIER » EZE5R Flask R EERA AU B CRAEE
FERAERAR (BREMH) > FZEZIHINEKR  ZIHE - KE « ST HEZEE -

Flask > Hello World!

pip install Flask
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CloloMa Al R TEEZAIRES app.py ©

from flask import Flask

BIE Flask 2248 o

app = Flask(__name_ )

@app.route('/")
def hello world():
return 'Hello Flask'

Step 3 81T Flasko

sudo flask run --reload --debugger --host 0.0.0.0 --port 80
AR

@ 19216868105 X  + - H x
€« C A F=2 | http/192.168.68.105 P GO » O :
Hello Flask

« FBE sudo #[R -

- BERIRBEFEA Crtl + C IEEHEER ©

« --reload : 182X py &1 > Flask server @HE) reload°

e --debugger : IREHER > SEEA LETEW—1THR °

« --host : AILUEERFTARIRIEK 1P 0.0.0.0 AFAEEHHNER o
« --port ! BEIAERRIBIRAVBEL -
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MAERB Python BY main A%

IHERRRES > AIUBIMLE python B main 7% > 84T app.run() R > HITHAEEAR
ESHVERENEN(E ©

RN s e E TS o (5-1-app-hello.py)

from flask import Flask

app = Flask(__name_ )
@app.route('/")
def index():
return 'Hello Flask'
if _name__ == '__main__"':
app.run(host = '0.0.0.0', port = 80, debug = True)

sudo python 5-1-app-hello.py
SR

- m] X
@ 19216868105 x  + Q
<« C A F=2 | hitpy/192.168.68.105 TP g O » O :
Hello Flask

« FEZEZE sudo python HEZELTE.py MITEEREE -
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DN EHE Address WA 0 BEAWITER o HIU0 : Crtl + z RIEEHEMER °

@ pi@raspberrypi: ~/code/exper6-2 = O X

M —E Python FIFERFIETEHITH :

ps -fA | grep python

fiB%x root SANNER (FEB1TIXHW—E PID) :

sudo kill -9 PID

BITHAY python 2 root BYFERE » FRLANN sudo o
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KEMRS12 (Template Engine)

BN AARFRREENREEE o

BXHIZ R8s (HyperText Markup Language * f5%% { HTML) » HTML 24FuLEERER
Feffy > HEL ¢SS 1 Javascript BeaH—EESHENRE » 22BN EE 0 —AHIE
AFRAMEERIERS htnl 3 htn ERAFEAE > SERENEBEAEZARSSIEMHME
X FIAEZSEREENERREEEENFRAN > MEMEN I AREERE , KIES
BE5 | ZBNREEEIHREICAIR -

i

AR I EER R ARSREENELREEF  TEZERAERZNMS - N EIHEE
FEYE ~ 5058 Eﬁéi O REREEUERARE M EBRENREE  BIREENRNEREERRF
AN ESTMEFTREA PerlPHP « ASP ~ JSP * ColdFusion H4RZEAT > EMEEIRE
FENASETE -

= 521000,

&R 26
132.0 » ) (r.a9) B (a925
avm — T -
e e -
os! HEER —— )
BNEER
| AROER
. "
(5150 BN

aun mma  mm ok e - - e p—
yahoo! “ ® a=
AR BRES wHTm g =B ELY amen wm E-13 uz WITER L34
S
H e |
BAI 3481 sa
227.701 11.86(62.56) L3 .I¥ (4 0.95%)

20.65 vo70(328%)

TMR  RAAG O RSRE B® BA ME W

HEIE
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BEERAYERAERIURRFE—ERL LR > —BEESFHES » BRELEER
RARENEE » EMIARERNER » RZEEELBRESTAR » ERRARERAK » EfMRE
R R - SRR A S TIIUE S EEEEL - AR EEEN -

EREAIE 2 HEFEE HTML N EEhRECFELE -
o FWRGIZBERELHREMNIENISHERENTE DR
« Flask FEsRfEF Jinja MAZKIRSIZE -

Application
Program

Yariables

Template \::> Template Engine HTML Page

Step 1 #23 templates ©

I —(EERE templates :
mkdir templates && cd templates

8 —E link.html :

nano link.html

4B link.html BYAEETS .

<h1>Hello Template</hl>
<a href = "{{ url_for('foo') }}">foo</a>

BEE—@E bar.html :

nano bar.html
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4BEE bar.html FYEERE :

<ul>

{% for ext in extns %}
<li>{{ ext }}«</1li>

{% endfor %}

</ul>

18 route

5-2 ‘ route #23{ o (5-2-app-route.py)

from flask import Flask, render_template, Response

app = Flask(__name_ )
@app.route('/")
def index():
return render_template('link.html")
@app.route('/foo")
def foo():
extns = ['Flask', 'Jinja2', 'Awesome']
return render_template('bar.html', extns = extns)

if _name__ == '__main__"':

app.run(host = '0.0.0.0', port = 80, debug = True)

BHASR

@ 19216868105 X  + o - *
¢ C A F=2 | http//192.168.68.105 fr E GO B »Q :
Hello Template
o0
- o x
@ 192.168.68.105/f00 x  + o
¢« G A F=2 | hip//192.168.68.105/foo @ g % »Q :
« Flask
« Jinja
« Awesome
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‘ Streaming [ElF

#E317 Camera %8R (#RZHML)

BETRTL (function) ~ 85l (class) ~ #84H (module) ° SERUIRAE{CHYEREHEES o

SOET &7 B4 » TERA—E Camera 3B o (stream pi.py)

from time import time

class Camera(object):
def __init_ (self):
self.frames = [open('static/' + f + ".jpg', 'rb').read()
for £ in ['1", '2', '3']]
def get frame(self):
return self.frames[int(time()) % 3]

Step 2 BRI e

5-3 ‘ EBm—iERBE R o (5-3-app-stream.py)

from flask import Flask, render_template, Response
from stream pi import Camera

app = Flask(__name_ )
@app.route('/")
def index():
return render_template('stream.html')
def gen(camera):
while True:
frame = camera.get_frame()
yield (b'--frame\r\n'
b'Content-Type: image/jpeg\r\n\r\n' + frame + b'\r\n\r\n")
@app.route('/video feed')
def video feed():
return Response(gen(Camera()),
mimetype = 'multipart/x-mixed-replace; boundary=frame')
if name__ == '_ main__ ':
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app.run(host = '0.0.0.0', port = 80, debug = True)

i —(E stream.html :
nano stream.html

MEEE stream.html RYAEERE :

<h1>Hello Stream</h1>
<img id = "bg" src = "{{ url_for('video_feed') }}">

X EFEERIIF 2B 1.jpg - 2.jpg > 3.jpg =1EIE

#1T 5-3-app-stream.py °

sudo python 5-3-app-stream.py

BLASR

% http://192.168.1.116/ X

€ C [1192.168.1.116

Hello Stream

& http://192.168.1.116/ x Y
€« C [1192.168.1.116 §
Hello Stream

4+ http://192.168.1.116/ X

- €« C [7192.168.1.116 w @
Hello Stream

Streaming BNEER(&R
MIPEG = Motion + JPEG
o —TEREAEEI o
o SF—1& frame EBEF IPEG 4RES o
- HEHEENHEZIRERHNERRE -
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¥237 Camera %8R! : i€ Camera BEXFE &
BETRT (function) ~ 85l (class) ~ 1248 (module) » SERUIRAB{CRYEREHER, ©

Step 1 I — A4

SEHEVIN B:5]—E1E4 > camera $8RIBAREENZ R © (camera_pi.py)

import cv2

class Camera(object):
def init (self):
self.video = cv2.VideoCapture(9)

def del (self):
self.video.release()

def get frame(self):
success, image = self.video.read()
ret, jpeg = cv2.imencode('.jpg', image)
return jpeg.tostring()

FR 1T S BB RAAR o

5-4 ‘ ERTRBNBFRAR o (5-4-app-camera.py)

from flask import Flask, render_ template, Response
from camera_pi import Camera

app = Flask(__name_ )
@app.route('/")
def index():
return render_template('stream.html')
def gen(camera):
while True:
frame = camera.get_frame()
yield (b'--frame\r\n'
b'Content-Type: image/jpeg\r\n\r\n' + frame + b'\r\n\r\n")
@app.route('/video_feed')
def video feed():
return Response(gen(Camera()),
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mimetype = 'multipart/x-mixed-replace; boundary = frame')

if _name__ == '__main__"':
app.run(host = '0.0.0.0', port = 80, debug = True)

Step 3 #1T 5-4-app-camera.py °

sudo python 5-4-app-camera.py

AR

@ 192.16868.104 x4+

<« G A F=2 19215868104 B2« » 0@ :

Hello Stream

S
71l

:E sudo IEFE#IT Opencv

7T root FIHERRTT » ZEELLT Python #R4EA BEIEFEHIT OpenCV :

sudo pip install numpy==1.21.1
sudo pip install opencv-python==4.5.1.48
sudo pip install opencv-contrib-python==4.5.1.48

QMR FR{EIELE ?

MG R AN AT IpG BEERE

EHEIR CCER camera pi.py ©

import cv2
class Camera(object):
def init (self):
self.video = cv2.VideoCapture(0)
self.video.set(PROP_FRAME WIDTH, 320)
self.video.set(PROP_FRAME_HEIGHT, 240)
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def _del (self):

self.video.release()

def get frame(self):

success, image = self.video.read()

ret, jpeg = cv2.imencode('.jpg', image, [1, 50])
return jpeg.tostring()

[1, 50] F"TMIEES :

1. 1: 522880 > X~ IPEG EBH

F B4g82 1 B8 (HFE opencv E=
cv2.IMWRITE_JPEG_QUALITY)

2. 50 ERZHME  RTEBEEENHEIRE > AT 0 Zl 100 (EHE > HEHYTF
XHFHK) o

[1, 50] KYERRIEE IPEG BRMEER 50% - HERIER » £HNXHEXNE/ » BE
BEEESHNRERE - Bk - BEESR ' BREEFH » EXHRNME

BK o
it
REEI

1. EHARFEEI(ER RTSP + H.264 > B2 HTTP + MIPG £ZEHSE o
2. FAHBCEM HTTP &7 > AIUTE IPG EXERIBITERIE o
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5-3. ${T OpenCcv EZE

| A opency A
# A project_opencv HIEKINK :

cd ~/che5/project_opencv
#1T app-opencv.py :

sudo python app-opencv.py

IEG4EFER © A Opencv ABEN¥:R + LINE 3%
# A project_opencv HIEKIK :
cd ~/ches/project_opencv+line
#1T app-opencv+line.py :

sudo python app-opencv+line.py
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