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Al-SAVES@PROJECTHUB

1. TitAog Project:

Web-Controlled Camera Turret

2. Karnyopia Project:

Al / Robotics / Computer Vision — STEM Maker Project

3. NMepirypaen Project:

To project d€ixvel TTWG UTTOPEI VO KATAOKEUAOTEI éva web-controlled camera turret pe
XPNon Raspberry Pi kai servo motors. To cUCGTNUA ETTITPETTEI OTOUG XPAOTESG VA EAEYXOUV
OTTOUAKPUOEVA TOV TTPOCAVATOAIOUO TNG KAUEPAS LEOw web interface, TIPOCQEPOVTAG
real-time monitoring Kal remote viewing.

To Raspberry Pi AeIToupyei wg £vag WIKPOG server TTOU KAVEI stream TO video atro TNV
KAULEPQ, EVWD TAUTOXPOVA ETTITPETTEI OTOUG XPHOTEG VA EAEYXOUV TNV OPICOVTIA KAI TV
KATAKOPUQN Kivnon TNG KAUEPAS pe buttons O¢€ pia web page. Mg autdv Tov TpOTTO
onuioupyeital €va atrAd pan-tilt surveillance system, TTpooR&oIuo aTTO browser.

To project el0dyel TOUG pABNTEG OTN robotics, 0TO computer vision, GTOV €AEYXO servo
motors KOl 0T web-based interfaces. MTTOpEi €TTioNG va €TTEKTOBEI pE Al features, OTTWG face
detection, motion tracking 1} automated surveillance systems.

** o Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot
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4. Negeig-kA1BI1a:

Raspberry Pi
camera turret
pan-tilt camera
robotics

web control
computer vision
remote monitoring
loT surveillance

5. Koivé-o1dyog:

MaBnTég Vocational Education and Training (VET)
EpyaoTripia Robotics kai STEM

MaBnTécg/oTToudaoTEéG TTOoU evBIa@EPOVTAl YIa loT Kal computer vision

6. ZTOXOI Project:
Na pdBouv ol CUPUETEXOVTEG TTWG KATAOKEUAZETAI VA pan-tilt camera system
Na kaTavoAoouV TTWG Ta servo motors EAEYXOUV TN LNXAVIKI Kivnon
Na pdBouv va dnuioupyolv web interfaces yia €éAEyX0 CUCKEUWV
Na mTpoypapuatioouv Ta GPIO pins TOU Raspberry Pi

Na digpeuvrioouv eQapuoyEG computer vision Kai surveillance technology

7. Xpovodidypaupa Project:

ExTipwuevn didpkeia: 8—10 wpeg

®ddon Xpoévog
Eicaywyr) ota remote monitoring systems 1 wpa
2uvapuoAdynon hardware 2 WPEG
KaAwdiwaon electronics 2 WPEG
PuBuion software 2 WPES
AOKIUEG KOl BEATIWOEIG 1-2 wpeg
** o Co-funded by This pn:rjlect has been funded with support from the European I:Drn_milssian. This
i communication reflects the views only of the author, and the Commission cannot
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8. Mapexduevol épol:

O0nyieg oxediaong Tou camera turret

O0dnyoég puBuiong Raspberry Pi

Aldypappa kKaAwdiwong servo motor

Kwdikag web interface

PUBwion video streaming

9. EpyaAcia kal TexvoAoyieg TTou Xpnoipotroiouvrai:
Raspberry Pi
Raspberry Pi Camera Module
2 servo motors (pan Kai tilt)
Servo mounting bracket
Jumper wires
Power supply
Software
Raspberry Pi OS
Python
GPIO libraries

Web server software
Video streaming tools

Camera stand ] faon

10. Step-by-Step Implementation Plan:

Step 1: PUOuion Tou Raspberry Pi kal evnuépwon
Tou Operating System

O@ewpoUNE OTI YVWPICETE TTWC VO KAVETE APXIKN pUOUION TOU

Raspberry Pi. Av oxI, uttdpyouv TToANOi avaAuTiKoi 0dnyoi o€

AGAAa onueia TTou To €gnyouv KaAuTepa. MTTopeite TBavoTata va

RN Co-funded by This pmjlrﬂ:lt_has b;entiutl:-lded_ with Sli.lpp-;]::-l frun:r:.he Eu&c;ieag I:Drn_mllssmn. Thi:
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TO KAVETE KAl Je SSH, OUwC TTPOTEIVETAI VO XPNOIUOTIOINCETE
00646vn Kal TTANKTPOAOYIO cuvdedepEva oTo Pi.

2 UvOEOTE TO camera module ato Pi xpnoiuotroiwvTag 1o ribbon
cable.

A@ou ekkivhoel To Pi, EKTEAEDTE TIG TTAPAKATW EVTOAEG O€ Eva
véo terminal.

sudo apt-get update

sudo apt-get upgrade

Step 2: PoOpion Camera Server

‘ fﬁ) E @ - Instructables - Chio Ep Erasphemypr ~

K Co-funded by This pmjlm.:tt_haﬁ h;entiutl:-lded_ with SI.l,lppF:l::l frun':l-:.he Eu‘;c;ieag Corn_miISSion. Thi:
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[MpwTa TTPETTEI VA EVEPYOTTOINOETE TNV KAPEPa oTo Raspberry Pi.
[MANKTPOAOYROTE TNV AKOAOUBN €VTOAN oTO terminal.

pi@raspberry:~ $ sudo raspi-config

EmAECTE interfacing options kal evepyoTroInoTe TO camera
control.

000 BpiokeoTe OTIG PUBUICEIG, EVEPYOTTOINOTE KAl TO i2C, yIaTi
Ba 1o XpeIOOTOUUE APYOTEPQ.

2T ouvéxela Kavte reboot 1o Pi.

Twpa Ba dnuioupyrnooupe Eva Python script TTou Ba dnuioupyei
évav server e camera stream. Avoi¢te To Thonny i Tov code
editor TNG €TMAOYNG 0AG KAl EI0AYAYETE TOV AKOAOUBO KWOIKA:

# Web streaming example
# Source code from the official PiCamera package

# http://picamera.readthedocs.io/en/latest/recipes2.html#tweb-streaming

import io

K Co-funded by This project has been funded with support from the European Commission. This

o i . communication reflects the views only of the author, and the Commission cannot
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import picamera

import logging

import socketserver

from threading import Condition

from http import server

PAGE="""\

<html>

<head>

<title>Raspberry Pi - Surveillance Camera</title>

</head>

<body>

<center><hl>Raspberry Pi - Surveillance Camera</hl></center>
<center><img src="stream.mjpg" width="640" height="480"></center>
</body>

</html>

class StreamingOutput(object):
def __init_ (self):
self.frame = None
self.buffer = io.BytesIO()

self.condition = Condition()

def write(self, buf):
if buf.startswith(b'\xff\xd8"):
# New frame, copy the existing buffer's content and notify all
# clients it's available
self.buffer.truncate()
with self.condition:
self.frame = self.buffer.getvalue()
self.condition.notify all()
self.buffer.seek(9)
return self.buffer.write(buf)

class StreamingHandler(server.BaseHTTPRequestHandler):

*F o Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot

LigyEs the European Union be held responsible for any use which may be made of the information contained
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def do_GET(self):

if self.path == "/":
self.send_response(301)
self.send_header('Location’, '/index.html')
self.end_headers()

elif self.path == '/index.html':
content = PAGE.encode('utf-8")
self.send_response(200)
self.send_header('Content-Type', 'text/html')
self.send_header('Content-Length', len(content))
self.end_headers()
self.wfile.write(content)

elif self.path == '/stream.mjpg’:
self.send_response(200)
self.send_header('Age', 0)
self.send_header('Cache-Control', 'no-cache, private')
self.send_header('Pragma', 'no-cache')

self.send_header('Content-Type', 'multipart/x-mixed-replace;
boundary=FRAME ")

self.end_headers()
try:
while True:
with output.condition:
output.condition.wait()
frame = output.frame
self.wfile.write(b'--FRAME\r\n")
self.send_header('Content-Type', 'image/jpeg")
self.send_header('Content-Length', len(frame))
self.end_headers()
self.wfile.write(frame)
self.wfile.write(b'\r\n")
except Exception as e:
logging.warning(
'Removed streaming client %s: %s',
self.client_address, str(e))

else:

Co-funded by
LN the European Union

This project has been funded with support from the European Commission. This
communication reflects the views only of the author, and the Commission cannot
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self.send_error(404)

self.end_headers()

class StreamingServer(socketserver.ThreadingMixIn, server.HTTPServer):
allow_reuse_address = True

daemon_threads = True

with picamera.PiCamera(resolution='640x480', framerate=24) as camera:

output = StreamingOutput()

camera.rotation = 180

camera.start_recording(output, format="mjpeg')

try:
address = ('', 8000)
server = StreamingServer(address, StreamingHandler)
server.serve_forever()

finally:

camera.stop_recording()

ATT0ONKEUOTE TO APXEIO WS camera.py

H avagopd yia autd 10 KOPPATI KWdIKa avrkel oto Random
Nerd Tutorials. MTTope€iTe va €TTIOKEPBEITE TO
https://randomnerdtutorials.com/video-streaming-with-raspberry
-pi-camera/#more-41863 yia va d&iTe TNV TTNyr autou Tou
MEpoug. Ekei Ba Bpeite kal AANa evdla@EpovTa projects.

Avoicte ¢ava 1o terminal kal TTANKTPOAOYROTE TNV AKOAOUON
EVTOAN yIa va ¢EKIVAOEI O streaming server:

pi@raspberrypi:~ $ python3 camera.py

[MpoCEETE TO TTAPAKATW KOMMATI KWOIKA TTPOG TO TEAOG:

camera.rotation = 180

AuTO TTepIoTPEPEl TNV KAuepa KaTd 180 uoipeg, KaTI TTOU Ba
XPEIAoTE apyoTepa £TTEION N KAPEPQ Ba ToTTOBETNOEI avaTToda.
Av 10 video gp@aviceTal pe AABog TTpocavaTtoAIouO, UTTopPEi va
XPEIQOTEI VA TIPOCAPPOCETE QUTH TNV TIUN (O€ PJOIPEG).

RN Co-funded by This pmjlrﬂ:lt_has b;entiutl:-lded_ with S?WF;L frun:r:.he Eu&c;ieag Commission. Thi:
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Twpa pétel va Bpeite Tnv IP Tou Pi. NMANKTPOAOYACTE THV
aKOAOUBN EVTOAN:

pi@raspberry:~ $ ifconfig

H IP tou Pi epgaviletal otnv apxr tou Tpitou block keipévou,
META TO "inet addr:". AvTiypayTe TNV Kal TTANKTPOAOYNOTE TNV O€
évav web browser, akoAouBoupevn atmd ":8000", dnAadr
http://<Your_Pi_IP_Address>:8000

Av gpgavioTei pia oeAida e AsiIToupyikd camera stream,
OUVEXIOTE OTO ETTOUEVO BAMA.

Step 3: Anuioupyia Apache Web Server

AuTo 10 BAa oag kaBodnyei oTn dladIKaCia EyKATACTAONG TOU
Apache web server, otn dnuioupyia web page, otn dnuioupyia
database kai oTnv TPO0BAKN duvaTOTNTAC ETTECEPYATIAC TNG
database ato v web page.

2.€ éva véo terminal window, gl0ayAayeTe Tov akOAouBo KwoIKA:

pi@raspberry:~ $ sudo apt-get install apache2

MeTafeiTe OTOV TTAPAKATW PAKEAO TTANKTPOAOYWVTAC TNV EVTOAR
KAl EJPavioTE Ta apxeia:

pi@raspberry:~ $ cd /var/www/html
pi@raspberrypi:/var/www/html $ 1s

Av gpopavioTei Eva apxeio ue ovoua index.html, 6Aa
Aeitoupynoav owoTa.

Avoigte £vav véo web browser kai TTAnkTpoAoynoTe Tnv IP Tou Pi
OTTWG TTPIV, aAAG Xwpig 1o ":8000" 010 TEAOG. AV OAO £XOUV YiVEl
owoTd, Ba eugaviotei n Apache Debian Default Page.
AIaQOpPETIKA, KATI TT)YE OTPARA Kal Ba TTPETTEI va eTTAVAAGBETE
TO TTPONYOUHEVO Brua.

[Na va doKIYACETE TOV VEO server, avoicTe To apxeio index.html
oTov text editor Tng emmAoyng cag. ESw xpnoiyoTrolgiTal TO
Geany.

[MAnkTpOAoyrioTe TO Keipevo "Hello World" kal attoBnkeuoTeE TO.
Kavte refresh otn web page kal Oa TTpETTEl va ENPAVIOTE TO

uAvuud oog.
RN Co-funded by This pmj_r:*tll_has b;entful:ded_ with SIinpFJ;!t_I frl:m:h!.he I':u;c:;p;\eag I:Drn_ml_asrun. Thi:
* * . communication reflects the views only of the author, and the Commission canno
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Step 4: Eykaraoraon PHP

Av O¢ev gioTe e€oikelwpévol e Tnv PHP, Tpokertar yia
programming language 1Tou XpnoigoTroigital yia 1o back end
TwV web pages. E¢akoAouBei va xpnoIuoTToIEiTal EUPEWG,
TTAPOTI OAO KAl TTEPICCOTEPEC TENIDEC XPNOINOTTOIOUV server
frameworks pe JavaScript i Python.

H diadikacia gival T6oo atrAf} 600 n TTANKTPOAGYNON:
pi@raspberrypi:/var/www/html $ sudo apt-get install php

Otav oAokAnpwoOei n eykaractaon, dlaypAYTe TO APXEIO
index.html TTANKTpOAOYWVTAG:

pi@raspberrypi:/var/www/html $ sudo rm index.html

2TN ouvEéXEIa dNUIOUPYAOTE €va VEO apxeio ue Ovoua index.php,
OTOV id10 PAKENO, UE TOV iDI0 XAIPETIOPO OTTWC TTPIV OAAG
onuioupynuévo péow PHP. Mtropeite va 10 KAveTE
TTANKTPOAOYWVTAG:

pi@raspberrypi:/var/www/html $ sudo nano index.php

KAl META EI0QYAYETE TOV KWOIKA

<?php echo "Hello World, but with PHP"; ?>
21N ouvéxela ratnote CTRL + X kal 4eta Y yia a1moBOnikeuon.

EVOAANOKTIKG, UTTOPEITE VO ONUIOUPYACETE £va VEO APXEIO OTO
Geany, va €1l0ayAayeTe TOV KWOIKA KAl VO TO ATTOONKEUOETE WG
index.php. Kai o1 U0 TpOTTOI ASITOUPYOUV.

[MANKTPOAOYNOTE TNV AKOAOUBN €vTOAN OTO terminal window yia
va KaveTe refresh Tov server:
pi@raspberrypi:/var/www/html $ sudo service apache2 restart

KavTe refresh oto browser window kai 8a TTpETTEl va EuQavIOTEI
TO KEIPMEVO TTOU POAIC EI0QYAYaTE.

Step 5: Eykatdotaon MySQL
'Hpbe n wpa va eykataothoete TN MySQL, pia TTOAU dnuo@IAn
database.
ATTAWG TTANKTPOAOYNOTE:
pi@raspberrypi:/var/www/html $ sudo apt-get install mariadb-server php-mysql
pi@raspberrypi:/var/www/html $ sudo service apache2 restart
pi@raspberrypi:/var/www/html $ sudo mysql secure_installation
RN Co-funded by This project has been funded with support from the European Commission. This
the European Unlon B e e
therein.
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@a oag (nTnB¢i va opiceTe Eva root password. ETTIAEETE Eva
KaAS password kal BuunBeite 1o, yiaTi 6a TO XPEIAOTEITE O€ Aiyo.
21N ouvéxela Ba oag ¢nTnbei va 1o TTANKTpoAoyroeTe Cava.

MeTd atmmd autd Ba ep@avioTei pia oeipd epwTtrRoewy. MNaTthoTe
amAwg Y yia va atmravtioete Yes o€ OAeg. Otav oAokANpwoOEi n
dladikacia, Ba gpavioTei To prpvupa "Thanks for using
MariaDB!".

Twpa Ba XPEIOoTE va EVNUEPWOETE TA PErmMissions oTa apxeia
Tou web server. EicaydyeTe Tov akdAouBo kwdika oTo terminal:

pi@raspberrypi:~ $ cd /home

pi@raspberrypi:~ $ 1ls -1h /var/www/

pi@raspberrypi:~ $ sudo chown -R pi:www-data /var/www/html/
pi@raspberrypi:~ $ sudo chmod -R 770 /var/www/html/
pi@raspberrypi:~ $ 1s -1lh /var/www/

Twpa 6Aa gival ETolpa. Qpa va TTpocBETETE TTI0 CUVOETO KWAIKA
OTOV VEO server,

Step 6: Anpioupyia Web Page kai ouvdeon pe
Database

Twpa Ba dnuioupyAocouue yia véa database kai évav table pyéoa
O€ AuTh. Z€ auTov Tov table Ba dnuioupyAoouuE pia row Pe 2
columns, é1mou Ba ammoBnkeueTal n B€on Twv servos TTou Ba
eAEyxouv TO turret apyoTtepa.

Avoi¢te 10 apxeio index.php kai dilaypdyTe OAo TOV
TTPONYOUNEVO KWOIKA.

Eicaydyete Tov akOAouBo KwdIka 0TO apxeEio.

<?php

$servername = "localhost";
$username = "root";
$password = "raspberry";

// Create connection

$conn = new mysqgli($servername, $username, $password);

// Check connection
if ($conn->connect_error) {
RN Co-funded by This pr-:rj_r:*rll_has b;entful?ded_ with SIinpFJ;!t_I frun:;he Eu;c:;p;eag Commission. Thi:
* * . communication reflects the views only of the author, and the Commission canno
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die("Connection failed:

}

echo ;

. $conn->connect_error);

//Create database camproj2

$sql = "CREATE DATABASE IF NOT EXISTS camproj2";

if ($conn->query($sql) === TRUE) {
echo "";
} else {

echo "Error vreating database: . $conn->error;

$conn->close();

//This time we will connect again but directly to the newly created database

$servername = "localhost";
$username = "root";
$password = "raspberry";
$dbname = "camproj2";

//Create connection

$conn = new mysqli($servername, $username, $password, $dbname);

// Check connection
if ($conn->connect_error) {

die("Connection failed:

}

echo 5

. $conn->connect_error);

//Create a table called angles

$sql = "CREATE TABLE IF NOT EXISTS angles (

id INT(6) UNSIGNED AUTO_INCREMENT PRIMARY KEY,
pan INT(6) NOT NULL,

tilt INT(6) NOT NULL

",
)

*F o Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot
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if ($conn->query($sql) === TRUE) {
echo "";
} else {

echo "Error creating table: . $conn->error;

//Create a row in table angles. You only need to do this once
//If yo let this snippet be in the code after the initial creation,
//You will create another row everytime you run the script

$sql = "INSERT INTO angles (pan, tilt) VALUES ('90','90')";

if ($conn->query($sql) === TRUE) {

echo "";
} else {

echo "Error: " . $sql . "<br>" . $conn->error;
}

//Check if the HTML form have submitted new values updating current fields
if(lempty(($_POST['pan']))) $pan = $_POST['pan'];
if(lempty(($_POST['tilt']))) $tilt = $_POST['tilt'];

$sql = "UPDATE angles SET pan=$pan, tilt=$tilt WHERE id=1";

$conn->query($sql);

//Checking if the newly stored values are valid and messages the user
otherwise

$sql = "SELECT pan, tilt FROM angles WHERE id=1";

$result = $conn->query($sql);

if ($result->num_rows > 0) {
while ($row = $result->fetch_assoc()) {
$pan = $row["pan"];
if ($pan <0){
$pan = 0;
$panMessage = "Angles must be greater than @ and smaller than 180";
} elseif ($pan > 180){

$pan = 180;
R Co-funded by This project has been funded with support from the European Commission. This
o i . communication reflects the views only of the author, and the Commission cannot
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$panMessage = "Angles must be greater than @ and smaller than 180";
} else {
$panMessage = "";

$tilt = $row["tilt"];
if ($tilt <0){

$tilt = o;

$tiltMessage = "Angles must be greater than @ and smaller than 180";
} elseif ($tilt > 180){

$tilt = 180;

$tiltMessage = "Angles must be greater than @ and smaller than 180";
} else {

$tiltMessage = 8

}
} else {

echo "@ reults";

$conn->close();

//HTML code
echo <<<_END
<html>
<img src="http://192.168.1.239:8000/stream.mjpg">

<h1>
Pan is: $pan<br>
Tilt is: $tilt<br>
</h1>
<form method="post" action="index.php">

Pan

** o Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot

LIyt the European Union be held responsible for any use which may be made of the information contained
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<input type="int" name="pan">
<p>$panMessage</p>
<br>Tilt
<input type="int" name="tilt">
<p>$tiltMessage</p>
<input type="submit">
</form>

</html>
_END;

?>

Ta code chunks TTOU €XW CNUEILOEI WG XPRON HOVO Wi Qopa XpelaleTal va
XpPNoluoTToinBouv povo pia @opd Kal uTropouv va agaipebouv atrd 1o script
MOAIG auTé ekTeAEOTET e emTUXia. Aev Ba eTTnpedoel 1IdIaiTepa Tnv amTrédoon av
Ta a@oETE, OTTOTE av dgv aloBAveoTe dveTa e TNV PHP kai dev BéAeTe va Ta
TEIPALETE, PTTOPEITE VA Ta APrOETE. TO XEIPOTEPO TTOU UTTOPEI va CUUPBE ival va
onuIoupyeital pia eTITTAEéOV row KABe Qopd TTouU eKTEAEITE TO script, aAAG eTTe1dN
Ba XPNOIKOTTOIOUNE POVO TNV TTPWTN, AUTO BeV £XEI onuacia.

Kavte ¢ava restart Tov Apache server TTANKTpoOAOYWVTAG:
pi@raspberry:~ $ sudo service apache2 restart

21n ouvéxela kavte refresh ato web browser window pe Tnv IP address otn
ypappn avagntnong.

Av 6Aa €xouv yivel cwoTd, Ba eu@avioTE KATI TTAPOMOIO JE AUTO.

AokipydoTe va gloayayeTe véeg TIUEG oTa TTEdia pan Kai tilt kal TTatAoTe submit (R
Enter).

Av T0 Keipevo evnuepwBei, TOTe N database Asitoupyei.

MapaTtnprnoTe OUWGS OTI N KAPEPQ eV KIVEITAI AKOWN. AuTd Ba To Sl10pBWCOoUNE
OTO £TTOPEVO BAMQ.

Step 7: ToroBéTnon Twv Motors kai Tng KApepag oo Turret

**ox Co-funded by This project has been funded with support from the European Commission. This
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Av éxete TTpéoBacn o€ 3D printer, TTOPEITE VA EKTUTTWOETE Ta DIOBECINA apXEia.
Av d¢ev £xete 3D printer, Ba xpelaoTei va autooXedIAoETE KAl VO ONUIOUPYNOETE
MIa TTapoépola kataokeur) pe cardboard rj GAAO UAIKO. Av B€AETE pia 600 TO
duvartov 1o minimal Auon, uTTopeiTe aTTAWG va KOAANoETE €va motor oTo
TPaTEQ (A, TTPOTIUATEPA, OE PIa oavida), va KOAANOETE TO deUTEPO Motor TTavw
O€ QUTO Kal JETA va KOAAAOETE TNV KAPeEPa oTo deUTEPO motor. To onuavTikd
gival va emmTuxeTe Kivnon o€ dU0 AGOVEG Kal va PNV CUYKPOUETAI TITTOTA KATA TNV
Kivnon.

Av oT0 T€AOG Tou tutorial OAa Aeitoupyouv aAAG 6Tav TTPOCTTABEITE va AAANAEETE
T0 tilt aAA&lel TO pan, PYTToOPEITE va TO TTPOCAPUOCETE APYOTEPA OTOV KWOAIKA I
aTTAWG va aAA&EeTe TToI0 motor Kavel TTola AsiToupyia.

** o Co-funded by This project has been funded with support from the European Commission. This

the E n Union communication reflects the views only of the author, and the Commission cannot
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Mapathpnoa o1l XpeIdoTnKe va 0€0w To motor ue zip tie oto frame, AOyw NG
aKauWiag Twv KaAwdiwv. Autd pTTopei va unv atroTteAei TpoBANpa otn SIKA oag
KATOOKEUN.

Step 8: 'EAeyxog Twv Servo Motors
' @ E G"HJZWE.!.EH-HIU.. !pl@risphﬂl‘]‘pl:-— pi eab Jindde phip - fvarfww. pi

192.168.1.239 - Chromium

& - Insiructables x | & 1921681259

=2 (7 & Notsecure | 19221681230

File Edit

View Sort Go

Tooks

#

X Home Folder

& Filesystern Rool

k| lbin
¥ | boot
B dew
¥ elc =
i Pan is: 90
M T Tilt is: 90
Bookcs el f Pun
o | Deskiop
i Docurments Til
1 | Downloads
Music Subi
L, FICTLNES
i | Public -
| Templates line107/135 ol 11 sel0 NS TAB medelF encoding UTF8  Fletype PHP  scope unknoy
2 Videos e
] ik oot
15 items {11 hidden) Free space: 23.3 GiB (Total: 23.4 Gig) ‘code” (617 bytes) plain text documss

Av dev €xeTe NdN evepyoTToInael T0 i2¢ 010 Pi, TTANKTPOAOYNOTE
pi@raspberry:~ $ sudo raspi-config

oTo terminal Kai evepyoTToInoTE TO i2¢, €1TeIdr) TO Pi xpnoliuyoTtrolei 1o i2¢ protocol
yIO VO ETTIKOIVWVEI PE TO hat. ZTn ouvéxela kavTe reboot 1o Pi.

Co-funded by This project has been funded with support from the European Commission. This
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Mpiv ypdwoupe Tov atmmapaitnto Python code, TTpETTEl va eyKATOOTAOOUWE £va
package 1Tou xpeiaetal woTe To Pi va utTopei va eAEyxel Ta servos. 21o terminal
TTANKTPOAOYROTE TNV aKOAOUON €VTOAN

pi@raspberry:~ $ sudo pip3 install
adafruit-circuitpython-servokit

2Trn OUVEXEID avoigTe éva vEo apyeio oto Thonny, ovouAOTE TO TT.X. motors.py
Kal EI0QYAYETE TOV AKOAOUBO KWAIKA.

from adafruit_servokit import ServoKit
import mysql.connector

import time

kit = ServoKit(channels = 16)
pan = 90
tilt = 90

#Function for moving motors
def goTo(port, angle, target):
while angle < target:
angle += 1

kit.servo[port].angle = angle

time.sleep(0.01)
while angle > target:

angle -=1

kit.servo[port].angle = angle

time.sleep(0.01)
return angle

#Main loop
while True:

#Connecting do database

K Co-funded by This pn:rjlectt_has h;entiutl:-lded_ with SLl,lpp;):L frun':l-:.he Eu‘;c;ieag I:Drn_mEISSian. Thi:
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mydb = mysql.connector.connect(

host = "localhost",

user = "root",

password = "raspberry",
database = "camproj2"

)

cur = mydb.cursor()

#This is the code which fetches the angles from the database

cur.execute("SELECT pan, tilt FROM angles WHERE id=1")
result = cur.fetchall()

#Checking if angles have changed
if result[@][0] != pan:
newPan = result[0][9]

pan = goTo(®, pan, newPan)

if result[0][1] != tilt:
newTilt = result[0][1]
tilt = goTo(3, tilt, newTilt)

#Important to close database after operation
cur.close()

mydb.close()

BeBaiwBeite 611 TO power cable gival cuvdedepévo 010 servo hat, diapopeTikd
oev Ba ptropei va eAéy&el Ta motors.

Twpa yeTapeite Lava oTov web browser Kail EI0ayAyeTe VEES TIMEG YIA TIG YWVIES
pan kai tilt. Ta motors (TouAdxioTov Ta 10 cuvnBIouEva) €xouv TTEpIoTpo@r] 180

K Co-funded by This pn:rjlectt_has h;entiutl:-lded_ with m;pp;):;l frun':l-:.he Eu‘;c;ieag I:Drn_miISSion. Thi:
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Molpwyv, o1ToTE TO script Ta opidel oTig 90 poipeg av dev doBei AAAN TIPR atTd TN
database.

Av 6Aa €xouv yivel cwoTd, n Kauepa Ba Kivnoei kal Ba utTopEiTe va Tn O€iTe 0TN
web page. Autd AeITOupyEi O€ OTTOIOBATTIOTE CUOKEUN €ival ouvdedEPEVN OTO idIO
network pe 10 Pi. MTTopeite va xpnoiyotroifoeTe port forwarding yia va €xete
TPOCoBacn oTn ogAida atrd AAAEG OUOKEUEG, aAAG auTo €ival TTIo TTPOXWPNHEVO
Kal dev TTpoTeiveTal, £TTEION PTTOPEI va aprioel To network cag eudAwTo. Av TTap’
OAa auTd BEAETE va TO BOKINACETE, TO ETTOPEVO BrPa eENyEi oUVTOUA TTWG YivETal.

e Web Controlled Camera Turret - Step #8Web Controlled Camera Turret - Step
#8

DownloadARyn

Step 9: (Mpoxwpnuévo) Port Forward yia rpéoBaon otn ogAida atmrd
OTTOISATTOTE CUOKEUN
2nuelwoTe 61 o€ auTo TO project dev uttdpxel authentication ) GAAN popen
A0QAAEIag, OTTOTE OTTOI00dNTTOTE ATTOKTNOEl TNV IPV4 address cag utropei va o€l
T0 camera feed. Kavte autd 1o BApa pe dIKA 0ag eubuvn.

AUTO TO BN e€apTATAI APKETA OTTO TO router TTOU XPNOIUOTIOIEITE, OTTOTE £DW
e€nyeital n diadikacia yia Netgear router.

Avoitte éva véo browser window, TTAnkTpoAoyriote Tnv address 192.168.1.1 kai
ouvOeBeiTe pe Ta OIKA oag credentials.

MatAoTe 10 button "WAN" otnv apiotepr) otiAn kai €reita ratiote "Virtual
server / Port forwarding" otnv emavw ptrapa.

2Tn ouvexela rathoTe 1o button "Add profile”

MTTOpEITE VA QPACETE TA TTEPICCOTEPA TTEDIA KEVA | OTTWG €ival, AAAG
BeBaiwBeite o611 TO protocol £xel opioTei oe TCP. 210 TTedio "Service name"
gloayayeTe KATI OTTWG "Camera control server" ) éva évoua Tng €1mAoyng oag,
WOTE VO avayvwPiCeTE EUKOAQ TNV EQAPUOY.

210 edio "External Port" eicayayete kam 61mwg 8001 (i otroiodrtrote port
number TTou &€V XPNOIKOTIOIEITAI, aPoU £xouue Xpnoluotroifoel To 8000 yia Tov
camera server, Unv XPnolJoTIOINCETE QUTO).

Eicayayete Tnv IP address Tou Pi oT1o 11edio "Internal IP address" kail TTatAoTe
OK.

Twpa Tpétel va pabete Tnv IPv4 address Tou network cag. Auté getrepvd Aiyo
TNV TTapoUca KaBodriynon Kal icwg UTTAPXOUV KAAUTEPOI 1} EUKOAGTEPOI TPOTTOI,
aAAG évag atrAdg TpoTToC gival va avalntrioete oto Google "what is my IP
address" kal va Tnv avTiypayete atrd ekei. ‘ETTema ytmopeite va TTANKTPOAOYROETE
auth Tnv IP address o€ browser, akoAouBoupevn atré ":8001" (av auTtd eival To
port TTou dNAWOCATE TTPONYOUNEVWIG).

Twpa TTPETTEI va TPOTTOTTOINCETE Aiyo TOV KWAIKA OTO index.php: avTIKATaOTHOTE
TNV TTPonyoupevn address atd Tnv otmoia AappBavorav 1o camera feed (n IP
address Tou Pi akohouBoupevn ato :8000) pe Tnv IP address Tou network cag
akoAouBouuevn atréd :8000.

RN Co-funded by This pr-:rj_r:*rll_has b;entful?ded_ with SIinpFJ;!t_I frun:;he Eu;c:;p;eag Commission. Thi:
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Twpa Ba TTPETTEI va PTTOPEITE va €XeTe TTPOCRacn oTto camera feed ammod
OTTOIadNTTOTE OUOKEUN OTO Internet xpnoiyotoiwvTag auth Tnv address, va
BAétreTe TO feed Kal va eAEYXETE TNV KAPEPA. ZNUEIWOTE OTI TO Pi utropei va
OUOKOAeuTEl e TO streaming o€ auTA TN pUBJIoN Kal To framerate pTTopei va
MEIWOEI.

*F o Co-funded by This project has been funded with support from the European Commission. This
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11. Kpitipia agioAdynong:

KpiTiipio Neprypaeny

Mnxavikn
OuUVapPUOAOGYNaON

Electronics

Programming
NAeImoupyikéTNTA

Kaivotopia

video
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2WwaTr ouvapuoAdynon Tou camera turret

2woTn KaAwdiwaon servo motor
To web interface €TTIKOIVWVEI pe TO Raspberry Pi

H kauepa KIveiTal Kal KAVEl ETTITUXWG stream TO

MpbdoBeTa Al A automation features

12. AlaBéoipeg YAwooeg:

13. 2uvTeAEOTEG:

* X x

* 5 x

*
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17. Feedback ka1 ouvexig BeAtiwon:

Al object tracking
facial recognition security system
smart home monitoring

integration with mobile apps

2NUEIWOEIG UTTOBOANG:

BeBaiwBeite 611 OAa Ta aTTAITOUREVA £yYPOPA KAl Ol TTOPOI £XOUV ETTICUVOQOEI
otnv uttoBoArl cag. H oupdda aglohdynong Ttou AI-SAVES@ProjectHub 6a
aglohoyoel TNV UTTOPROAN pe BAon TIG TTAPEXOUEVES TTANpo@opiec. MeTd Tnv
€YKpIon, TO project Ba dnNuooieudei oTo hub Kal ol partners Ba evnuepwOoUv.
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