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ITepiinyn

Méou and ™V alpuatwdy avantuén g Teyvoroyiag, éyovue odnynbel oty Tapaywyn
TEQUATUWY GLOXELKY TEOSLYEXPwY 10T (YNNG naTaVEAWGYS evéQyeLag, UEOD
Bapoug/ Oyrnov, anhOTOMUEVNS HOEPNG ot LeydAng aétomiotiog) e uYnAy vToloytoTy
Loy -V TloTOLY G HEYAADTEQWY LOVASWY LTOAOYLGT®OV - SLELELVOVTAG Ta OELXL YOS OE
EPUOUOYES TTOL UEYOL OHEQX ATt TOLOAY GLVDETEG LTOAOYIGTINES LOVAOES EAEYYOV.

‘Bvag topéag mov anattel 1y eVAQUOVIGUEVTY] GLVEQYAGLX OAWY TWY TEQUPEQELANWY
CLOTNPLATWY EAEYYOL UL EYEL LEYIAO TOGOGTO SLElGBLOYG - ATO TAELEAS
vhonomoewy/epappoymy - otov ThAnbuopo [1] [2] eivon 1 aopdieta/napaxolodOnon ywewy.
Méyot onpepa 10 peyakhtepo Tocootd étolwy vlomomaewy [3] éBptoxe epapuoyn oe uabe
Y wEO EeYWELOTA %ol LTNEYE 7] SLVATOTNTX EVIUEQWOYG — O TEQITTWOY TaEXPBlaoNG — TG
1EVTOWYG LTEEGtag eAéyyo. Ot TEmTES LAOTOTELS elyay pOvo atantieg eréyyou Tou
T0T00ETOLVTAY GE XPLOLPA GYUELX TOL EXAGTOTE YWEOL KoL TXEELYAY EVIEQWOY] YLoL
npafincy povo tomnd (my oepnva). Meténetta eytve SLXGOVOEGT] TWV CLOTNUATWY PECHK
mhepwviunc yooappng (POTS,GSM) pe névtpo ehéyyou ylo ANdn amhob opatog
etdonolnong oe Tepintwor alarm xat evnpuépwong tdrontn/apyov. Télog, Tpootédnuay
nAUEQES YL TaEoxoAoLON G - aveldpTnTa TOL alarm — Ao TOLE LBLOXTNTES KoL HATAYQXPT|
TOLG € TOTUHO NATXYQAPLAO.

Méow g maepoLomg SImAwpa TG, bAoTotninxe éva xavoTtopo cbvbeto cboTpa
aopdAetog [4] yo pioe peyddn meptoy ) (m.y. SNUog, YeLtovid) optlOEV] amO TO EVTQO
eAEYY 0L, OTIOL TA ECWTEQINA GLOTYUTA THEAXOAOVON NG TToL elva TomobeTpéva oe xabe
obmnpa (napepeg, PIR) dtxouvdéovtar pe e€wtepnd ovotpata mapaxorodtnong
(mvodpeveg napeEes TOMODETNUEVES GE NATAAANAX GYUELX TOL BOOUOL, OTWG KOAWVES
PWTIGUOD), EVEL TEAYUATOTOLELTAL XEVTOIMOTIOUEVY] naTarypagY] (server, cloud) pe yonon
TEWTOXOAAWY 1ot cLoxevwy 10T 1oL ehayloTOTOOLY TNV UATAVEAWOY] TOEWY (EVEQYELXG,

bandwidth).

Aéfeic-verdia:
Acgdiera, 10T, Raspberry Pi, GPIO, MQTT, OpenCV



Abstract

Based on the technology development nowadays, we are producing terminal devices
according to IoT specifications (low power consumption, lightweight, small, simple and
reliable) with high computing power - like complex computing systems - allowing us to
use them in complex applications.

One of the sectors that demands cooperation of all system peripherals and have high
impact - and many implementations - on people is area/home secutity. Till now, there
was a separated security system in each area and in case of invasion only a central audit
service was informed. Furthermore, the first implementations had only control sensors
placed in crucial spots of the area and the information of invasion was only in local area
(e.g. sirens). Moreover, all the systems interconnected through telephone lines (POTS,
GSM) to the control center so that the authorities/owner get informed in case of
invasion. More recently implementations have cameras, so that the owner can
watch/record (locally) the area.

In the context of this study, an innovative complex security system has been created to
cover a wide area according to the needs of the control center (e.g. municipality,
neighborhood) which has all the internal alarm peripherals (cameras, PIR) interconnected
with external ones (moving cameras at the street level) while having centralized control
(server, cloud) by using IoT devices and protocols thus minimizing the use of resources
(energy, bandwidth).

Keywords:
Security, 10T, Raspberry Pi, GPIO, MQTT, OpenCV
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Kegpaoto 1 Eoaywyn

1.1 Xx%0mog ™G SITAMWPATINNG EQYXTLUG

2MOTOG TG TOXEOLOYG UETATITLYLAUTC OITAWUATINYG EQYXTLaC Elvat 1] avaTTLEY
CLVEQYATINOD GLOTYUATOG AOPAAELXG LG EVEELXG TeEtoYNG (T YetTovtag), Baotlopevo otig
npodtaypues g teyvoroyiag IoT (cuonevég nut mpwtoOroAAX) [5] eAeyyOpevn nevtond (y
dnpog, yettovid). To odomua aopadetag Ou eyet StacLVOEDEUEVH TO EGWTEQIUR GLATIULATO
naponorovbnong (napepec, PIR) mov vmdpyouvy oe xabe oiunua pe e€wtepua ovotpota
naponorovinong (uvodueveg napepeg) xat Bo Stabeétel uevtpinonomuevy nataypopn
(server, cloud) xdvovtag yevon TpwtondAwy xat cuoxsvwy IoT ehaytotonotwvtag ™V
NATAVIAWGT] TOPWV (evépyetag, bandwidth). To oAorAnpwuévo Staypapuo g LAOTOMGYS
eyet wg eéne:

KévTpo eAéyyou

EcwTepIKN povada IR

Live streaming kdpepa / VPN tunnel

VPN tunnel

EEwrepikn) povada

Live streaming wipspa

AvoATIHOTEQX TO GLOTNULX ATOTEAELTAL:

Tnyv sowtepunr povida ehéyyov, 1 onoin Oa eyxabiotatot oTOLE YOEOULS EAEYYOL TOL

TeMnob YeNo (Y olunpe) not Oa eivor TedBuvn yo Tov Eleyyo T Placng AVTOY KoL TNV
XTOGTOAY] EVYILEQWOEWY LECK TOL SIXTVOL TEOG TOV TEMUO YONOTY AAAL KAl TO KEVIQO
eléyyou. Zuynexptpéva Oo amotelettar and v ndELx voloylotiny] povada -Raspberry Pi-
nov o cuvdeetat pe 10 ToTO otand dintvo (uéow ethernet oty TapodoK epyasia) Yo
npocBaon oto Internet nat mévw tov B cuvdEovTat 1 aTabepr g pepa xaTAYEAPNS TOL

Y wEoL nat evag (1] meptocoTepot) avtyveuteg xivinong (PIR) mov ba tonobetodvior ota
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onpela eréyyov. To 6ho cbotpa Ba Tpopodoteitat amd TP0POSOTING TOL GLYSEETAL GTO
Raspberry xot avt6 avokopavet vo 1009oS0THoeL To EMLUEQOLS GTOLYELX.

H eowtepnn povada ouvdéetan e 10 #evtpo eléyyouv uéow Internet uavovtag yonon VPN
tunnel yx aopddeta dedopévev (rpurntoyoapnorn weow OPENVPN npowtoxdilov).

Xe MepinTwon eviontopol xivnong -alarm- and 1o PIR, n povada otéhver evnuépwon oto
1EVTEO EAEYYOL %AVOVTAG Y707 ToL TEwToxOAMoL MQTT evnuepwvoviag o topic Tov g
eyet avotebel (T dedopéva eyouvv wopyn JSON stream) not napdAAnia amootéllet push
notification 6to %16 TOL TEAOL YENOTY Yo Tov avEovTta aElpo Tc povadag (oe
TEQLTTWGY) TOL EYEL TEQLOCOTEQPES TNG LAG LOVABAG ANOPX UL GE €Y WELATOLS YWEOLG) UL
70 link ytoe 70 live streaming and v ev AOyw ecwtepny uapepa. Emmiéov tov
evpepnoewY, exxtvel vmnpeoia -MotionEye- ya mapoy live streaming xot ehéyyov g
napepag (500 Kbps at 320*240), uéow web interface, avahapBdvovtag vo xdvet xat Tov
EAEYYO EVIOTILOPOD %IVNOYNG OATO TNV UXUEQX UXL OE TEQLNTWGY] EVIOTGUOL 1ivnong (Amo Ty
napepa) amobnuever toco tomnd 6o nat oto cloud (Dropbox) etdveg & video. To alarm
TILQULLEVEL EVEQYO YLOL XOUETY] WEX ATO TNV GTLYPY mov B AdBet ywou (my 1 wow) wote va
elvat eveQyO %ot TO streaming amo TNV Lovada.

Teéhog, 670V TeMnO YENOoTN ToEEYETaL epappoyy] Y android mov cuvdéetan pe v/ Tig
novadeg wote voo pmogel va xdvel arming/disarming xou oe nepintwor alarm vo proget va
emhé€et ™V emBboun uapepa (oe MEPIMTWOY TOL EYEL TEPLOGOTEPES ATO W) Yl Oet To live
streaming

Trv e€wtepuen povada eAeyyov, n onoix Hu eyrabiotatar oToug e€wtepinodg ywEOLS Tov
B opiletat and ™V apuodta vNEesia (Ty oe xOAwveg PwTLoRoD) xot Ho TEénet va
YUADTITOLY, GTO GOVOAO TOULG, TNV TeELoy N Tov BELOLY Vo TPOGTATEDGOLY (TTY YELTOVIA )
TIEQLPEQELX) AL EYOLY WG OXOTO OTAY GLUBEL alarm and xATOLK ECWTEQNY] LOVAOX Var
Eentvnoouy ™y avalnTor TEOCWTWY TEOG TV xx1ebbuver mov eAafe YwEX T0 GLWPay
ARG AL VO UXTAYERPOLY YEVINA UIVYOY).

Zoyrexptpéva Oa amoteleltat amd ™y udELa vroloytoTiny] povade -Raspberry Pi- nov O
ovvdéetat pe 1o dnpoato dintvo (ethernet o1y TEOLON EQYAGIX-UANK OE LY TOXNTIN
vhomoinon avapévetar va yonotponomlel 3G /4G ovvdeon) yio npdoBaor oto Internet xou
Tévew tou B cuvdeovtal TOc0 N oTabeEn UAPEQA UATAYOAPNG TNG TEQLOYNG AAAG 1oL 7|
ALVODUEVY] AUEQX EVTOTIGUOL nat Topaxokobinong mpocwnwy. To Oho cbotnuo B
T00Y0d0TElTaL ATtO TEOYOSOTING ToL Guvdeetal 6To Raspberry nat avtd avakapBavet vou
TOOYOSOTNOEL TA ETMLUEQOVS GTOLYEL.

Xe MEPIMTWOY] eVIOTUOROL ivong -alarm- amod *ATOLX ECWTEQLNY] LOVAD, EVYILEQWVETAL
and v aAkayy oto topic (uéow tov MQTT broker) g ovyrerptpévng povadog xot
oTEépel (av ShVTAL) TNV UYOLUEVY] HApeEx oTNY xateLBLVeT TToL elvat 1] eowTeET] Lovada
Tov oNrwaoe 1o alert xat eAéyyeL Yo eVTOTIoUO TEocwTwY. ‘OTay Ta evtomicet, To axolovbet
-tracking- »ot To XATAYQAPEL OE EIMOVES e UAOUAQLOPX TOL TOOCWTOL AL UXTAYQAPT|
Nuepopmviag/weag Ttg omoleg ot anodnuedel Tomnd e TUEAAAY petatEony] Toug ot live
streaming (mjpeg) (~80 Kbps) 10 onoio onuwvet oe Sid tov web server y live streaming
aTO TO UEVTQO EAEYYOVL.



H otabepmn napepa, 6T xat 61V 0wty povada, OTHY EVIOTIOEL YEVIUA %iV1o]
AVTIMELUEV®Y TO XATXYQAPEL TOGO TOTnd 660 %ot 670 cloud (Dropbox) oe ewmodveg & video
Yo va eivo Stabéotpuar 6To #EVTEOo eAéyyOvL.

Tekog, THEOPOLXL e TNV ECWTEQLNY] LOVADX, GUVOEETAL he TO UEVTQO EAEYYOL UECW [VTEQVET
navovtag yonon VPN tunnel yiox acparein dedopevwv (rpumtoypdynon péow OPENVPN
TOWTONOAAOV).

To xévtpo ehéyyov, 1o onoio Ou yerpiletar 1 appOdia vTMEEsia (Y SNLOTINY ACTUVOPLN)

not B Ao Baver g evpepwoetg o alert amo Tig ecwtepnég povades. Atabéter noveola
eléyyou mov eppavilel AlOTa e TIC EOWTEQIUEG LOVADEG TTOL €YOLY evepYO alarm 660 xat To
eOYUAELO eAEYYOL 1t EMLTNENONG TwV e€wTepwy xapepwy -MotionEye- 6mouv ekéyyet oo
o live streaming (a6 1g otabepég ndpepeg). Téhog, oe nepintwon alarm, avoiyet oe
browser toug yaptec -Google map- pe 10 otiypa T0L oNpUEioy TOL éyve TO alarm
(OLVTETAYUEVES ECWTEQLUNG PLOVADAC)

To ovvolxo cvoTNPL YREANTNILETHL ATO:

e Enextaoipomra: pnopoty va npoctedolv/apotpedodv doeg povadeg eowtepiueg 1

e€wtepuég embopodpe apod 1 #dbe ecwtepun povada xdver publish oe Eeywptotd
sub-topic oo MQTT ot ot e€wtepinég povadeg eyypapoviat oe OAO TO topic
(ovumephapBavouevwy Twv sub-topic) ywelc v yivetat Stanomy) Aettovgyiag Tov
OAOL GLOTNUATOC

o Acyddeta: xpunToyEdYnon dedopévwy mou petadidovtat péow VPN tunnel

e Eldyioto bandwidth: péow oo MQTT petadidovtar ehdytoteg TANEOYOQIES

eAéyyov (alarm flag, latitude, longitude) pe 1o overhead va €yet péyebog 2 bytes
[47].

o Xounhi xatavidwon evépyetac: o Raspberty Pi tpogodotodvior and 5V/2A

100908010 e Tumny) micro USB Stxadvdeon.

e Tpononoinoy mapaxolovdrorne avixelgévwy: ot eEwTePInEG LOVADES LTOQOLY VX

napoxolovboby avil yla TEOCWTA, GAAX XVTIUELLEVY, OIS ALTOKIVY|TA, TVUALIOES
OXMNUATOV e TNV aAAoyT] LOVo ToL apyetov xml pe ta Bropetond dedopévey
QVALYVOOLOYG ATTO TO UEVTEO EAEYYOV.

o X107 EQYUAAELWY AVOLYTOL XWOKA: T GUVEQYX TN EQYXAELR TTOL YOY|CLLOTOLOLYTAL

oTNY LAOTIOINGY], TEEAY TOL 1HELOL xWda TToL avatLy e oe Python, eivot
ovoryTol nwdtna.
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1.2 Aopm g SimAmpatinng sQyxoiog

210 5eDTERO KEPAAXLO avaAbOVTAL Tor LA %ot ot cuoneveg (hardware) mov
YOYOLULOTOLOLYTAL XATA THY LAOTOLNGY).

Axolovbet 10 TPITO *EPIAALO e TO ATUERITYTO AOYIoUIKO-sOftware pe To amoxEaiTy T
BNpato eYUATAGTAGYG OTLC EMUEQOVG GUOHEVES KOl TOOTOTOLYGY] TOUG.

210 €100 10 nedAnto Tapabétovpe Tov TNyaio xwdwma-source code- pE TNV AVUALTIXT
enelNy|07) TOL KAl T ATAEALTYTO AOYING SLUYOUUPATX TG AOYIUYG EUTEREGYC TOL HWOLXAL
%L GTO TEAELTALO UEPAAXLO HAELVOLULE TV TAEOVOX LAOTOLGY] e CUTEQAUOUATA KoL
UEAROVTINEG EMENTAOELC.
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KegdAxto 2 YMxo Tov ovotnpatog-Hardware

2.1 Raspberry Pi ‘

Ot vokoylotinég povadeg mov yonotponombnuay oty napodox TTuytann NTav To single-
board computers Raspberry Pi [6].

To Raspberry Pi [7] avantoybnuav 610 Hvwpévo Baotkeio and to Raspberry Pi
Foundation [8] nou eiyav apywd oxomd my Baotun exnaidevon oty enteTHUY] TwV
LTOAOYIGTWY e GYOAela at aVATTLECOUEVES YwEeS. To 2006 ehafav ywpx Ta TpwTa
concept xot beta testings boards dmov 6 ypovia petd Maptiog 2012) éhaBoav ywea ot
TEMOTEG TWAY|GELG OTO KOO,

To Pi éyvay apéowg anodentd and v xovotnta twv robotics nat éxtote
yonotponoovvtal evpéws (Léyet Tov Maptio 2017 eiyav movAnbet 12.5 exatoppota
ULOVABEG UAVOVTAG TO TEITO G UATATAEY] TUYUOCUIWG OE TWAYOELS DTOAOYLOTY| EVEEWS
oronob) oe vhonowoeg IoT (ue dpeco avtaywviot) tov to Arduino) xabwg nopetyoy
LYNAN LTOAOYLETIXNT| BUVALUY] UE YAUNAY] HATAVEAWOY] toyLOG ot eveAtéio oe oLYOEOY
TIEQUPEQELONMY.

To kettovpywd cbotpa Tov étpeyav o Raspberry Pi otig epyaotnotonés Sontpuég nroy
Linux nat ouyxexpipéva 1o Raspbian (2016-05-27-raspbian-jessie). A&ilet va avapepbet ot
T ASLTOVEYINA GLOTHPXTA TOL LTOGTYEILoVY eivar Tooo Linux-based (Raspbian, Ubuntu
mate, Snappy Ubuntu core) 660 xat non-Linux-based 6nwg Windows 10 IoT Core xot
RISC OS.

Q¢ YAwooo TEOYQAUUXTIGHOL YL Ta script yenotponomOnue 1 Python nov elva
eynateoTuevn e€ apy s 0To ActtovEyino Raspbian.

5000 = RO RO RO RORE AN RN R RN )
By o00000060 POAAOGOESOR
AWKCEMCT 1603
94V-0F1 ES

Raspberry Pi 3 model B up-side Raspberry Pi 3 model B down-side

Or 2 exdooerg mov yenotponomOnuray nrav to Pi 3 model By v e€wtepny povada xa
70 Pi model B yt v ecwtepnn povada.
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2.1.1 TeyxvIKX XUPAKTNPLOTLKX tnc €xdoonc Pi 3 model B:

Quad Core 1.2GHz Broadcom BCM2837 64bit CPU
1GB RAM

40-pin extended GPIO

4 USB 2 ports

4 Pole stereo output and composite video port

Full size HDMI
BCM43438 wireless LAN and Bluetooth Low Energy (BLE) on board

CSI camera port for connecting a Raspberry Pi camera

DSI display port for connecting a Raspberry Pi touchscreen display
Micro SD port for loading your operating system and storing data

Upgraded switched Micro USB power source up to 2.5A

2.1.2 TexvIiKA XOPAKTNPLOT LKA Tn¢ €xdoon¢ Pi model B:

900MHz quad-core ARM Cortex-A7 CPU
1GB RAM

4 USB ports

40 GPIO pins

Full HDMI port

Ethernet port

Combined 3.5mm audio jack and composite video
Camera interface (CSI)

Display interface (DSI)

Micro SD card slot

VideoCore IV 3D graphics core

Ta Raspberry Stobétovy xon axpodénteg GPIO (general-purpose input/output) 6Toug
OTIOLOLG UTTOPOLE VX GLYOECOLILE KL BLAPO TIEQUPEQELANT Lo EAEYYO 1ot AetTovEYio (Y
SErvo, pir ©TA) ot 0 TEOYEXUUXTIOUOG Tov uabe pin (my input-output-clock-pulse) yiveta
uéoa and 10 enqotote script (ny python) mov teéyovpe exeivy v otyuy. H Sidtaéy toug
elvat:
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Raspberry Pi B+
1 B+ J8 GPIO Header

)/

Pin No.
2 B

4 B

6 [l

8 GPIO14
10 GPIO15
12 GPIO18
14
16 GPIO23
18 GPIO24
20
22 GPIO25
24 GPIO8
26 GPIO7
28 DNC
30
32 GPIO12
34

GPIO2
GPIO3
GPIO4

GPIO pins

GPIO17
GPIO27
GPI1022

GPIO10
GPIO9
GPIO11
DNC
GPIO5

=9 W GPIO6
GPIO13
GPIO19 36 GPIO16
GPI1026 38 GPIO20

D) 39 40 GPIO21

WWWWRNNNNNR R
Ao roNorRroNnwbRoNnwer

GPIO schematic - explanation

Eniong, extog and g usb 0bpeg o1ic onoleg pnoobue vor YONOLLOTOCOVUE TEQUPEQELINA
(web-cameras, mouse, keyboard, wifi, Bluetooth »tk) éyouv xot St toug Eeywotot Hdpa
(CSI) yre 6uvdeon on-board napepag (TAeovértnua 7 &peon oavayvmeLor/Aettoveyle ard
T0 AetTovEYWwo not He ToryhTeEn anouplan). H apyu éndoon twv 5-megapixel Ntav
Sabéotpn 10 2013 pe v éxdoon twv 8-megapixel (Camera Module v2) va axolovbel to
2016.
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On board camera connection with ribbon
cable

Hardware specification

Net price
Size
Weight

Still resolution
Video modes

Linux integration
C programming AP

Sensor

Sensor resclution
Sensor image area

Pixel size

Optical size
Full-frame SLR lens
equivalent

S/M ratio

Dynamic range
Sensitivity

Dark current

well capacity
Fixed focus

Focal length
Horizontal field of
view

Vertical field of view

Focal ratio (F-Stop)

Camera Module v1

525

Around 25 x 24 x9 mm
3g

5 Megapixels

1080p30, 720p60 and 640
x480p60/90

VAL2 driver available
OpentAX IL and others
available

Omnilision OV5647
2592 = 1944 pixels

3.76x274mm

T4 pums=1.4pm
14"

35mm

36dB

67 dB @ 8x gain
680 mv/lux-sec

16 myyisec @ 60C

4.3 Ke-
1 mteinfinity
3.60 mm+/-0.01

53.50 +/-0.13 degrees

41.41 +/-0.11 degrees
29

Camera Module v2
$25

3g

8 Megapixels

1080p30, 720p60 and 64
= 480p60/90

V4L2 driver available
OpenMAX IL and others
available

Sony IMX219

3280 = 2464 pixels
3.68% 276 mm (4.6 mm
diagonal)
112umx1.12um

174

48.8 degrees
20

2.2 PIR

Q¢ motion sensors [9] yonoponomndnuay 1o HC-SR501 [10]. Baoileton otov infrared
sensor LHI778 (Passive) nat yix 1oV €Aeyy0 TOL EVIOTIGUOL TNG %IVNOTG EXEL TO
olovinowpévo BISS0001. déper trimmer pvbptong g evatahnoiog eviomopo uivnong
ytoe var TeThyet edpog xdhudng and 3 éwg 7 uétpa. Eniong @épet trimmer yio time delay
eAEYY 0L EVTOTILOPOL 1ivNoYg xat triggering selection avdAoya fe TNV EXAOTOTE EPAOUOYY.

15



High / Low
Output

GND | +Power

- Jumper Set: _
- H: Repeat Trigger— &
L: Single Trigger— |
Sensitivity  Time Delay
Adjust Adjust
HC-SR501 up-side HC-SR501 down-side

To HC-SR501 [11] 6tav evtomicet nivnomn B eyeipet 10 Aoywmo «1» oty ¢€0806 touv (3.3V)
not Oty Sev evtomioet xivnor eyelpet Aoywd «O» oty €€0d6 touv (0V). To time delay opilet

TO0O0 YEOVIXO SLaoTpa (A TOV eviomopd g xivong) bu Sixtnpeitan 10 Aoywo «1» oty
¢€080 Tou pe Tipeg amo 3 sec wg 5 minutes.

H yovia ndhudrnc tou infrared sensor eivor 110

View area is 110 [
degree cone 3t07
meter
range

16



FEET
1

I
1

Clockwise or Right

Decreases Sensitivity. Fully right and
the range will be approximately 3

meters

)

Clockwise or Right

Increase Delay. Fully right and the
delay will be approximately 5 minutes

Counter-Clockwiser or Left

n Increases Sensitivity. Fully left and
the range will be approximately 7

meters

o

Counter-Clockwiser or Left

Decreases Delay. Fully left and the
delay will be approximately 3 seconds

PUYuLon tng amootaong kaAuyng

PUSuLon tou time delay

H obv8eon tou pir sensor pe 1o GPIO touv Raspberry Pi O yiver Omwg anetnovileton
TEANATW e TNV TEOYodoata va yivetat péow twv Pin 2 (5V) xaw 6 (Gnd) xat 7 €0806¢ tov
B ouvdebet oto pin 7 (to omoio Ou oploovpe wg elcodo atov xwdtxa g python):

C
M

n

2.2.1 Hapadeiypata pubuionc Kol Aegiltoupyliac:

O¢tovpe 1o time delay oty ekdytoty Béon (3 sec) ot o trigger mode oe single mode.
Onwg paivetot xat 670 udtwdt oynua vraEyet pa teptodog 6 sec (3+3 sec) mouv 1 nivnon

Sev UTOQEL Vo EVTOTILOTEL:

17




Detected! Not Detected! Not Detected! Detected!

AR
42—,
ot /%
el
Time 0
\_’ e T T T T 150 e T
| 1 Second | 2 Seconds | 3 Seconds ‘ 4 Seconds | 5 Seconds | 6 Seconds ‘ 7 Seconds ‘ 8 Seconds |
HIGH Low HIGH
Time Delay Setting Detection Blocked for 3 Second No Motion For 3 Seconds

Xe emopevy donpun adrdlovpe povo to trigger mode oe repeated mode xot oAt
TLEATYQOVUE OTL LTEEYEL 7] TEELOBOC TWY 3 SEC TOL UETE TOV UN-EVIOTULOUO IVNONG OV
ToEdyet Tinota 6TV €€080 ToL Mot og LTAEEeL 1ivnoN):

Detected! Detected! Not Detected! Detected!

Time 0
o Loc) ) rFm Lecs Lees e e Lce
1 Second | 2 Seconds | 3 Seconds | 4 Seconds | 5 Seconds | 6 Seconds | 7 Seconds 8 Seconds
HIGH Low HIGH
Time Delay Setting Detection Blocked for 3 Second For 3 Seconds

2.3 Setrvo

Qg unyaviopd nivrong g e€wtepmng napepag yonotponomoape o SGI0 servo [12] g
TowerPro [13] pe Suvatomta ateedng 180 potpwy (90 polpeg oe nabe natedOuvor) pali pe
Baon opténe:

Weight(a) g
Torgue(ka)(4.8v) 1.8
Speed(sec/60deqg) | 0.1
A(mmy) 345
F B(mm) 228
C(mm) 26.7
D(mm) 126
E(mm) 325
F(mm) 16

O %dnnvog anpodéntng eivat 7 1don Aettovpylag (+5V) nat 0 uape anpodéntng anoteietl
™V yelwo [14]. O noptonahl anpodentng AapBavel Tov TaAo AELTOLEYING YL TNV 6TEEYN

18



oL cepPopunyaviopod. H neptodog makpod eivar 20 msec mov onpaivet Ot 10 6ePo
umoetl va meptoteapel Bewontina 50 opég 10 SevtePOAETTO (OTNY TEAEN AOYW MAL TV
delay otpédng Sev umopet va yiver u&tt €T0L0).

PWM=Q0range (") -

Vcc=Red (+) | ©F

Ground=Brown (=) —

1-2ms
Duty Cycle

Power

48V (~5V) i ‘
and Signal :

20 ms
PWM Period

To mhatog tov makpod xabopilet Tig poipeg oTEEYNS ot maipvel Ttpég amod 0.5ms ewg 2.5ms
avTLoToLYWVTag o polpeg oteedng and 0° ewg 180°. H ovdétepn Béon tov oepBo eivat otig
90° xat emtuyyaveton pe ToeApd 1.5ms. Agob 7 ovuyvotnta eivar 100Hz 1o duty ratio tov
naApob aviototyet oe 5%~25% (0.5ms~2.5ms):

1.0mS 125mS 1.5mS 1.5mS 1.75mS 20mS

19



2.3.1 TexvIRQA XOUPOAKTNPLOTLKA:

Weight: 9g

Dimension: 23x12.2x29%mm

Stall torque: 1.8kg/cm(4.8v)

Gear type: POM gear set

Operating speed: 0.lsec/60degree (4.8v)
Operating voltage: 4.8v

Temperature range: (0°C~55 °C

Dead band width: lus

Power Supply: Through External Adapter
servo wire length: 25 cm

Servo Plug: JR (Fits JR and Futaba)

H Baon meptotpopng g xdpepag deyetat 2 servo ya optlovtia nat xabetn xivnon (pan-
tilt):

20



2.4 Efwteoun USB xdpeox

C2¢ nvovpevy napepa eéwtepnng xenong emhélape 1o poviéro Logitech QuickCam
Communicate STX [15] ue USB Sxobvdeon pe v povada tov Raspberry Pi.

2.4.1 TexVIRKA XOUPOAKTNPLOTLKA:

Color: Black

USB 2.0 interface

Sensor: High quality VGA

Video Capture: Up to 640 x 480 pixels

Still Image Capture: 1.3 megapixels (interpolated)
Video File Type: AVI

Still Image File Types: BMP, JPEG

Frame Rate: Up to 30 frames per second (with recommended system)
Field of View: 42 degrees horizontal

Optics: Fixed focus

Integrated microphone

Cable Length: 6-ft. USB cable

21



2.5 Koatog vMxmy

[Mapabétovpe 10 nOGTOC Aovinng ¢ #abe GLOAELNC TOL YEYOLLOTOLY|CUUE:

Raspberry Pi 3 model B: 38€
Raspberry Pi Camera Module: 19€
Atonmoag Kivnong HC-SR501: 0,8€
Micro Servo Tower Pro SG90: 3,5€
Baon neptotpoypng: 0,8€

Eéwrtepun USB xapepa: 20~30€
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Kegddato 3  Aoyiomxo tov cvotpxtog-Software

0
31 OpenCV GO

To OpenCV (Open Source Computer Vision Library) [16] anoteket pio BtBAtoOnum
AoytounoD o euppoyes computer-vision ot machine-learning xou eivot vVAOTOMPEVO OE
C++ [17] and v Intel. Zyedidotue [18] yio var mapeyet pia xowvn Baon oTig ev Adyw
EPAUOILOYES KoLt VLot TNV ETULTAYLVOY TNG YONONS TG AVTIANPNC TWV U AVDY OTIG ERTOQOIMES
vhonomoete. ¢ Open Source (BSD-licensed product) xafiotatar ebxoln 1
vlomnoinon/1eononoino Tov xwdna.

H BiBMobnun nepthapPavet neptocotepoug and 2500 Bedtiotonotmpueévong aiyoetdpoug,
TOC0 AMAOTIOPEVOLG 000 ua state-of-the-art, yia machine-learning, ot omoiot umogovy va
yonotponombody yro:

QLY VELOY] UL AVAYVOQLOY] TOOCOTWY-UVTILELLEVWY

ta€vounon avbownivwy xivnoewy

nopaxolovlnon (tracking) xvoOLUEVWY AVTIUELUEVWV-HXUEQGY
e€aywy” 3D pHoviéhov Twv avTinetpévwy

EVOTIOI107] EOVWY VLo TUQAYWYT] EMOVAG VYNANG aVAALGYG

eDEEG] THEOUOLWY EMOVWY ATt BdoY) BedopEVwY (e EMOVEQ
XPALOEGT] TOL PALVOUEVOL TWY HOUHULVOY UXTIOVH ATIO PWTOYOAPIES

oxoloLbio TWY KLVNOEWY TWV UATLOY

LId LI LIl

avaryvmELoY oxnvey (scenery) nat Yooy markers yix vAomoinor oe neptBdilov
emovénuévng moaypatinotTag (augmented reality)

H sowomta tov OpenCV aptBuct meptocodtepoug and 47 yikadeg avbpowmoug xat o
otBpoC Twv Andewy twv Brfriobnrwy Eemepvd ta 14 exatopudore.

Ot BiArofnneg xoNoLOTOLODVTAL EVEEWS ATIO EQELYNTIUEG OUABES-HEVTOX, KLBEEVTIXN
oynuoto xo etonpeteg (petad ardwv: Google, Yahoo, Microsoft, Intel, IBM, Sony,
Honda, Toyota).
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Ynoompilet Windows, Linux, Android ot Mac OS xou napéyet BifhoOnneg oe C++, C,
Python, Java nor MATLAB. Anevfiveton nuplwg oe epaopoyés OTTHOD TEQLEYOUEVOL
TEOYHATIHOD YEOVOL %ot Yerotpornotel emmiéov Tig duvatdtteg MMX (Intel acronym for
processor instruction set) xat SSE (Streaming SIMD Extensions) onov ddvatat pe
uelhovtinég vionomaetg va Baotlovtat ot ot CUDA not OpenCL.

To Brpote ya v eynatdotaon xat yenon tov OpenCV oto Raspberry Pi:

— Apyid navovpe avaBabiorn 6Tov TLENVE TOL AELTOLEYIHOL GLOTHUATOG:

sudo apt-get update
sudo apt-get upgrade
sudo dist-upgrade

— EyxaOiotodpe Ol to amapadtnro manéto vmooteéng yle 1o Raspberry Pi now
ehog 10 OpenCV:

sudo apt-get install build-essential cmake pkg-config

sudo apt-get install libjpeg-dev 1ibtiffb-dev libjasper-dev
libpnglZ2-dev

sudo apt-get install libgtk2.0-dev libgstreamer(.10-0-dbg
libgstreamer0.10-0 libgstreamer(0.10-dev 1ibv41-0 libv4l-dev
sudo apt-get install libavcodec-dev libavformat-dev
libswscale-dev 1ibv4l-dev

sudo apt-get install libxvidcore-dev libx264-dev

sudo apt-get install libatlas-base-dev gfortran

sudo apt-get install python-numpy python-scipy python-
matplotlib

sudo apt-get install default-jdk ant

sudo apt-get install libgtkglextl-dev

sudo apt-get install v4l-utils

sudo modprobe bcm2835-v412

wget https://bootstrap.pypa.io/get-pip.py

sudo python get-pip.py

sudo apt-get install pythonZ.7-dev

sudo pip install numpy

sudo apt-get install libopencv-dev python-opencv
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3.2 FFmpeg %

Amapaitto mpdyoappa ot Raspberry yu to streaming video (ot v encéepyasio Tov)
Ntav to FFMpeg [19] [20]. Anoteket To multimedia framework mouv yonotponoteitar
evpéwg onpepa Yo media decoding, encoding, transcoding, multiplexing, de-multiplexing,
streaming, filtering, playing. Ynootnpilet 6Aa to formats xat vrooteiletar and OAES TIg
TAXTYOQMES.

To Bhpote yua v eynatdotaoy 1ov FEMpeg oto Raspberry Pi:

wget
https://github.com/ccrisan/motioneye/wiki/precompiled/ffmpeg 3
.1.1-1 armhf.deb

dpkg —-i ffmpeg 3.1.1-1 armhf.deb

apt-get remove libavcodec-extra-56 libavformatb5é
libavresample2 libavutilb54

3.3 MotionEye & Motion

To MotionEye [21] anoteket To neptBaiiov Staxysiptong uéow browser (web frontend) yu
10 motion xat eivar vAomopévo oe Python. To motion [22] anotelel 10 TEOYQAPLPX TOL
nopaxolovlet v mnyy mov tov opilovpe (ty onboard camera) xot eléyyel av LTREYEL
OAALYT] OTO TEQLEYOUEVA TNG EMOVOC, OAS emtTedel 1) Aettovpyio motion detection. Emiorg,
uéow tov MotionEye, napéyovtat duvatotnteg live streaming, triggering settings, snapshot
not video sampling (Ot yiver aviyvevan xivnong) adid xat amofnuevon twv media files
1600 tomxd (Raspberry Pi) 6co nat oe FTP % cloud (Google Drive, DropBox) vnnpeoiec.
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internal_camera

Apxkr) o86vn MotionEye

Xy apynn 08ovn aneroviletan 1000 1 live etodva amd ™y uapepa (e epupavion
OVOPATOS UAPEQAG HAL NUEQOUNVIAG-OOG GTNY %A TW TAELER) OGO 1t Ot 2 ®DELEG ETLAOYEG
ue umhe ewovidto:

. Mevou puBuicewv
. Login

Av natnoovpe Tavw oty live etova, eppaviCoviot emAoyeg:

internal_camera

Internal_Static

5.8/1.9 fps

And Tavew aptotepd meog to deéid: Full screen, Apyeio etdvwy mou yet amobnuevoet
ToTME LeTd and motion detection, Apyeia Bivteo mou éyet anobnxedoel Tomnd uetd and
motion detection. Kdtw éyet emdoym yerpouivntou screenshot g ewmodvag.
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Agov navovpe Login:

Login

Username admin
Password |====-
Remember Me | oFF

Cancel

[Tatdpe 010 pevod 1wy pubuicewy xat Se€ix oto panel mov avolyet epgavilovtar Okeg ot
dxbeatpeg emhoyéc-pubpioerc:

Internal_Static internal_camera motionEye S
Internal_Static
add camera..

Internal_Static

2V Tavew TALEE Tov panel poag Sivet Ty SuvartdTa var TpocBiécovpe ndpepa (Tomny N
UECW SUTOOV), Var SLUAEEOLLE TNV EVEQYY] NAUEQX KoL VaL SLLYOXPOLUE TNV EXAGTOTE HAUEQ
ano 1o MotionEye.

Add Camera...

Camera Type | Network Camera
URL /10.20.30.203:8081/
Username use
Password |=++=-

Camera |MJPEG Network Camera
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Bemvovtag pe 1t pubpioet, oty noptéha “Preferences” pag enttpénet v TOOTONONGOVIE
70 ekl panel pe v live emdva wote vor Prhoéevel TaLTOYPOVA TEQLOCOTEQES UAPEQEC.
Enerta oy saptéda “General Settings” pag entTEEneL Voo TOOTOTOGOLE TO

username/ password, vo enovextvcoupe / YAElGOLIE TO GUOTNA 0L VO HEVOVPLE
backup/restore 1o configuration:

Internal_Static internal_camera

Layout Columns
Fit Frames Vertically

Layout Rows
Frame Rate Dimmer

Resolution Dimmer

Advanced Settings
Admin Username
Admin Password

Surveillance Username
Surveillance Password

motionkye Version 0.37
Motion Version 4.0.1
OS Version Raspbian 8.0

Power = Shut Down
Reboot

Configuration Backup

Restore

"Enetta anorovboivy pubpicetg Aettovpyiag ¢ emtheypévne napepus:
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Camera Name
Camera ID
Camera Device
Camera Type

Automatic Brightness

Brightness
Contrast

Saturation

Video Resolution
Video Rotation

Frame Rate

Extra Motion Options

Xy noptéha “File Storage” pnopodpe vo entdéfovpe mov Ha owlet 1o media files toc0

Internal_Static
1

/dev/videoO
V412 Camera

320x200
0°

2 5

tomnd (emAéyovtog to path) dco xat oe cloud (pvbpilovrag o account):

Storage Device
Root Directory

Disk Usage

Upload Media Files
Upload Pictures
Upload Movies

Upload Service
Location

Include Subfolders
Authorization Key

Call A Web Hook

Run A Command

Custom Path
/home/pi/motioneye/Cameral

5.9/14.5 GB (40%)

ON
ON
ON
Dropbox
/Internal-static-1
ON

Test Service

Eyovtag enthé€er 1o DropBox [23] not éyovtag navet authorization péow g

emhoyng’ Obtain Key” tov opilovpe évav gaxeko mov Hu ta owlet oto DropBox (my

Internal-static-1):
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> .
o Dropbox > Internal-static-1
Files Name +

My files 2017-10-24
Sharing
File requests

Deleted files

To MotionEye ptdyvet 6to path mov tov éyovue opioet Yaxuero pe v NUEQOUNVIA KoL
uéox oe aTOV amobnxevet T media ¢ enkoTOTE NUEEOUNVIXG TOL APy YwEA:

> .
- Dropbox > Internal-static-1 > 2017-10-24
Files Name +
My files . 21-49-35.jpg
Sharing
File requests . 21-49-36.jpg
Deleted files
. 21-49-37jpg
. 21-49-38,pg
. 21-49-39.jpg
. 21-49-40.jpg
. 21-49-4.jpg
. 21-49-42.jpg
. 21-49-43pg

21g emopeveg 3 evotteg pog emteenet v emthééovpe Tt v eppaviletar oav label oty live
embva, emAOYES Tov video streaming xa emhoyeg Yo Tt ewoveg mov o amobnuedet (ny av
Do amobnueder ouvéyeto ewdveg 1 pOVo peta and motion detection, T0 OVOpX TwY XQYELWY,
TNV TOLOTNTX):
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Left Text |Camera Name
Right Text [Timestamp

Streaming Frame Rate

Streaming Quality

Streaming Image Resizing |oFF
Streaming Port 8081
Authentication Mode |Disabled
Motion Optimization |oFF

Useful URLs

Image File Name

Image Quality

Capture Mode |Motion Triggered
Preserve Pictures |Forever
Enable Manual Snapshots oN

Avtiotorya oty naptéha “Movies” pag enttpenet va pubpicovpe note O owlet Bivieo, 10
format, motota, ovopata aEyelwy nat oty evotta “Motion Detection” pumopovpe va
ovbuloovpe T AeTTOUEQELES YL TNV EVEQYOTOIYGY] TOL Motion triggering:
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Movie File Name |%Y-%m-%d/%H-%M-%S
Movie Format H.264 (.mp4

Movie Quality

Recording Mode |Motion Triggered
Maximum Movie Length 0 seconds
Preserve Movies |Forever

Frame Change Threshold
Auto Noise Detection
Light Switch Detection
Despeckle Filter

Motion Gap seconds
Captured Before

Captured After frames
Minimum Motion Frames frames

Mask

Show Frame Changes
Create Debug Media Files

Televtaieg 2 evotreg eivae 1 “Motion Notifications” pe emmiéov actions oe TeQinTwo
motion detection (my anootoly] mail) xar 1 “Working Schedule” yix optopd Aettovpyiog
0PLOPEVWY NpeE®Y eldopadtaiwg:

Send An Email
Call A Web Hook
Run A Command

Run An End Command

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Detect Motion |During Working Schedule
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To Brpata yio ™y eyatdotacy oo MotionEye oto Raspberry Pi:

apt-get install python-pip python-dev curl libssl-dev
libcurl4-openssl-dev libjpeg-dev 1ibx264-142 libavcodec56
libavformat56 libmysqglclientl8 libswscale3 1ibpgb

wget https://github.com/Motion-
Project/motion/releases/download/release-

4.0.1/pi jessie motion 4.0.1-1 armhf.deb

dpkg -i pi jessie motion 4.0.1-1 armhf.deb

pip install motioneye

mkdir -p /etc/motioneye

cp /usr/local/share/motioneye/extra/motioneye.conf.sample
/etc/motioneye/motioneye.conf

mkdir -p /var/lib/motioneye

cp /usr/local/share/motioneye/extra/motioneye.systemd-unit—
local /etc/systemd/system/motioneye.service

systemctl daemon-reload

3.4 Pushbullet (Push Notification service) 0

To Push Notifications [24] anotekody pnvdpata mov Stoyetebovtal anod tov back-end
server (pushed) oe po end-user ovoxevy| (my smartphone) xot YENOLULOTOLOOVTAL KATE
nopov ano ta smartphones-tablets onpepa xx0wg amoTeEAOdY djeco %ot eLSLEXELTO TEOTO
evnpépwong Yo xamoto event (my véo mail). To push notification [25] proget va etvout
unvopa oty 00ovy elte Myog etdonoinong.
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Playground Ul D

!

App Server —
®@© .
| v .

[ —
Client apps o @ @

I'o ™v mpowbnon push notifications 6Tig POEYTEG GLGKEVES YONOLULOTIOLOVUE TO EQYXAELO
PushBullet [26] to omoio napéyet vTOOTNEEN nal EPUOPOYES Yot OAES TIC TAXTYPOQUEG.

Ay e SNoVEYOLUE AOYXQLAGIO GTOV SELVer TG LTYPECLAG:

€ - C' | & httpsy//www.pushbulletcom b

@ Pushbullet APPS CHANNELS BLOG PRO APl HELP

Pushbullet connects
your devices, makin
them feel like o

8 Sign up with Google

E Sign up with Facebook

€0 0=

Android ios Chrome Firefox Safari Opera Windows

Enetta dnpovpyovpe 1o wAetdi (access token) ya vae propéoovpe v ateilovpe push
notifications ano6 1o script mov Oa téyet oto Raspberry Pi oto smartphone tov yonom.
To uhetdt yonotpuonoteitar wg SIATLETELTNELO YL Vo €YEl TPOGBaoy To python script Tov
gyovpe pdel otov hoyaplaopo poag oto PushBullet xat O 10 stoqyovpe oto apyeio pe g
ovbutoelg (settings-internal.txt) mov O StxBalet o script:
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€ - C {3 httpsi//www.pushbulletcom/#settings/account 7

HELP

@ Pushbuuet APPS CHANNELS BLOG PRO APl

Pushbullet Pro

Upgrade to Pro for additional features. Click here fo learn more.
Eeeri Upgrade to Pro

Texting

POl Access Tokens

Using an access foken grants
access token in order to y,

Create Access Token

Resetting your access tokens will sign you out everywhere. Use this if one of your devices gets
lost or stolen. You will have fo sign in again on each device

Reset All Access Tokens

Delete Account

ccess to your account. Don't share this lightly. You need the

Settings

This cannot be undone. Be sure you want to delete your account.

Delete Account

Avtiototya eyrabiotodue ™y epappoyn oto Tepuatind mov Oéhovpe, Ty smartphone:

T ¢4l m3zn

©® 9 .a78% W13:30

& pushbullet $

Pushbullet - SMS on PC
Pushbullet

HPecl 3

4,5% (172772 &) * 1 ekatoppdplo ¥

KoAwg HABate oto

pria
(B)Pr-huliet Pushbullet

o

MEPIZZOTEPA EMKATAZTAZH

Avopég evTdg EPappoyng

G SYNAEGETTE ME GOOGLE

f ZYNAEOEITE ME FACEBOOK

Kot ev ouveyeia xdvouvpe login pe 1o it otoryela Onwg xdvape xat 6To site. Avtiatorya,

umogovpe v eyrataotioovpe To PushBullet xat oe dhkeg ovonevés (ny laptop) nat va
AELTOLEYEL TV TOY POV
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— XV 3 pag TepinTwon Otay evepyomotnbel 1 eowtepny povada otéhvet 2 push
notifications, éva OV evrpep@veL Yo Tov ab€ovta aElpd TG HOVASAG-UAUEQAS
nov ouvdEbnre 610 dinTvo (oe TEPINTWGY] TOL AATOLOG EYEL TEQLOGOTEQES TG ULAG
NAUEQES) naL v TO oLOTNpa elva armed 7 disarmed:

18:49 Tpi, 24 Okt

v © v

s &

S17% AuTe

ID Pushbullet = 20 A ~

Area]
Sindethike sto diktio i kamera:

A >
ANTIFPAGH  KOINOMOIHSH Areal
Sindethike sto diktic | kamera: 1
IB Pushbullet - 20 A v
Areal
avms OFF .
Alarms OFF % Dismiss
EKKAGAPIZH OAQN
Areal =
Alarms OFF
¥ Dismiss

GR COSMOTE

< & |

Notifications og smartphone Notifications o€ laptop

— Ortav xavovpe arming (1 disarming) Tov GLOTHUATOC CLVAYEQUOL ATOGTEAAEL EX
véou notification:

36



19:28 Tpl, 24 Okt

A 4 D) v
@ @
5% AuTépato

1D Pushbullet - twpa A

Area]

Alarms ON

ANTICPADH KOINOMOIHZH

EKKAGAPIZH OAQN

Me at 7:27 PM

Areal
Alarms OM

GR COSMOTE =
e ENG T HR
T dx ENG 10 oos L]

¢ e W | i

Notifications og smartphone Notifications o€ laptop

— 'Enetta, 6tav 10 PIR 11¢ cowtepunyg povadag evtomicet uivyor], eveQyomotel Ty
petadoor mah 2 push notifications, éva yta Tov ad€ovta aptbpo g povadug-
AAUEQAS TIOL EVIOTILGE TNV 1ivnon xot dARO éva pe to link g IP mou navet
streaming video péow tov MotionEye (wote xdvovtag »hx v avoifet anevbeiog

otov browser g exaoToTE GLOXELYS TO live video):
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19:32 Tpel, 24 Okt

v © v

13 ®
a1% Autépato
ID Pushbullet - twpa A

Area]
Entopismos kinisis apo kamera: 1 Live
streaming:

ANTICPADH KOINOTMOIHZH

1D Pushbullet * twpa v

Live streaming

h++p://192.168.1.105:8081
Me at 7:32 PM

EKKAGAPISH OAQN
Areal

Entopismos kinisis apo kamera: 1 Live
streaming:

LISmMISS

GR COSMOTE

< O A~ $x T = ENG 7:32 py L]

241072017

Notifications og smartphone Notifications o€ laptop

To Bhpote yua v eynatdotaoy tov Pushbullet oto Raspberry Pi [27]:

pip install pushbullet.py

5
3.5 MQTT protocol §\

To MQTT (MQ Telemetry Transport - Message Queue Telemetry Transport) [28] [29]
xmOTEAEL EVar EAXPOL 1L ATAOTIOLYUEVO TOWTOXOAAO emnovwviog, Bactlopevo oty
Aettovpyio publish-subscribe messaging. Anoteket ISO standard ISO/IEC PRF 20922)

[30] not amd to 2013 amoteket no OASIS standard xot tomobeteitar Aettovpyind mavew amod

70 TCP/IP protocol.
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1500CE1

- MQTT

i)

- TCP
P
MQTT layer over TCP/IP
Application M QTT mOd e,
|
MQTT Client MQTT Session Client
pub/sub Subscription
| TCP Connection |
1[0V R — TCP/IP

1 |

MQTT model

Eivar oyedaopévo va ehaytotonotet 1o anartodpevo bandwidth emrotvewviag ot tig
ATOUTYOELG GLOTNUXTOG aLERVOVTaG TNV aftoToTior xot TV TLAVOTN T ETLTLYNUEVYS
UETAO0GYG UNVLULATOG AVOVTAS TO tavind i xenon oe “machine-to-machine” (M2M) 7
“Internet of Things” Sixtua dnov 10 bandwidth eivar neploptopévo, ot nabvoteproetg eivar
ueydAeg, Tor Sintua ndALPNg Oev eivar aELOTIOTA UAL 7] XATAVIAWCY] EVEQYELXG TETEL VO Elvat

7 {xEOTEEY] SuvaTy).



R Subscriber

message

N

Publisher

Virtual channel

Topic Subscriber

H npwtn popyy tou dnpootonondnxe 1o 1999 and touvg Andy Stanford-Clark (IBM) xou
Arlen Nipper (Arcom- Eurotech) [31].

To MQTT-SN anotekel pLa popgonoiney Tou xuplng Tewtoxoilov ancvbuvopevo oe
embedded non-TCP/IP ouoxevég Sitbov omwe 10 ZigBee.

MQTT vs MQTT-S
T

Transport type Reliable point to Unreliable datagrams
point streams

Communication TCP/IP Non-IP or UDP

Networking Ethernet, WiFi, 3G  ZigBee, Bluetooth, RF

Min message size 2 bytes - PING 1 byte

Max message size <24MB < 128 bytes (*)

Battery-operated v

Sleeping clients v

QoS: -1 “dumb client” v

Gateway auto- v

discovery & fallbacks

2uykpton tou MQTT & MQTT-S

Tyv Aettovpyla TEdS00ME TwY PNVLPRATWY (Tov yivovtat publish and xdnoto TeppaTnO)
avahopPavel o broker anooTEAAOVTAG TO EXAOTOTE UHVLPX GTOVG eViLapepOpevous clients
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TIoL €youv xavel eyypuyn (subscribe) 610 ouyrexpLpuévo topic (one-to-many message
distribution) oe npaypatind yeovo. Yootpiletal %ot 1) TXVTOTOLNGY he
username/password («n6d v éxdoor 3.1 xow puetd) yrow aw€npévn aopdheto o 1
nwdwonoino tou tunnel emxowwviag peow SSL (avéavoviag to network overhead). H
amhy] popyy tov MQTT yonotponotet v TCP/IP nopta 1883 eve 1 over-SSL popgh v
nopta 8883. Opilovtat ot e€vg pébodot —status- Aettovpyiag tov MQTT Broker [32]:

— Connect: Avapével v ohouAnpwor] g obvdeong pe tov MQTT server.

—> Disconnect: Avayéver v 0AOxANEwo] Twv evepyetwv ano 1ov MQTT client xat

v anocbvdeor) tov TCP/IP session.

Subscribe: Kavel eyypoyy) oc cuyrexQLpévo topic.

UnSubscribe: Avtsital v amodéopevon g eyyeaync tou client amod éva

TEPLOCOTEQX tOpICS.

—> Publish: Me1480067 100 pnvORATOS 67O topic and Tov client xot enavapetddooy
Tov and tov Broker otoug listener tov cuyxexpipuévou topic.

9
_)

The Internet of Things

Decoupling Producers & Consumers of M2M Device Data

9 Logistes, |
|/ ‘i"
(©)

Transportation & Logistics

A
PWG)

' Security & Surveillance

~ =

/Z/" ;A S

Communication
Infrastructure

Q=
Medical &
Healthcare H

(3) EUROTECH

H emtuyla g petadoong unvopatwy Paotletat oe 3 enineda QoS:

— "At most once": To pnvopota noepadidovtat Baotlopeva oty xakbTepy) Suvatn
npoonabelx Tov GuaTNUATOg —best efforts- ot anwieteg umoet va gupBovv. Avtod
YOMOLLOTOLELTa ®VELWG O KETAS0GY] SEGOUEVWY ATO SENSOTS OTOL 7] ATWAELX
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evdtdpeonc minpoyopiag dev pog enneealet oo 1 emouevn petadoaor Ou Eenvnoet
AUETN.

— "At least once": EmBeBaiwon napadaBic unvbpatog pe evdeyouevo bnapéng
duplicate pnvdpaTog amd eNAVaApETdd0aY) Oe EVOLAPECSO YEOVO.

— "Exactly once": EmfeBoaiwor noupahag povo evdg avtitumon wivopatog
(xonom nvping oe billing cuoTNpaTH OTOL ATWAELES 7] SITAOTUTIA UNVLUATWY UTOQEL
voe 067 yNcoLy oe AavOaopéveg YREWOELS).

Zympotinn) aneovior] Aettovpyiag 1ov MQTT npwtondoriov Baotlopevo oe broker:

( source) ( Public Server ) ( sink )
Publisher Broker Subscriber
connect 4
| 74
=1
o |

connect Ack
connect

pal

connect Ack
!

., subscribe(topic)

subscribe Ack =

publish(topic, data) .
I

publish(topic, data) .

N

Tt v mxpodon epyasio, wg xLELo topic emAcéape v ovopaoia

“Security Area MSc/” pe sub-topic 1o “/1” mov cvuBohiler tv nepoyn 1 oty
omota B eyuatactabel 1o mAéypa and aobneeg uo napepec. 'Etot v cuvolny ovopaoio
Tov topic eivar: “Security Area MSc/1/” wum udbe napepo/modnmoong O
navet publish oe ZeyweLoto, Sind ToUL, sub-topic Yo vo eivat ePnTdg 0 EAeYYOC and TTOLX
Tny” éeyeton to alert nou vor yiveton xo 0p0& 1 evpépwor npog tov tend yonot. Ily. n
napepx 2 oe mepinTwao?] aviyvevong uivnong Hu xaver publish ™y ©ipn «1» oto topic
“Security Area MSc/1/2” nu avuotoiyws 1 napepn 1 oto topic

“Security Area MSc/1/1” v\m.

2nuelwan: Av Oéhovpe va eyypapodpe (xat var axodpe) oe OAa T sub-topic avTOpXTA Y WEIC
var Y et LETa Vor UAVOLPE EYYOXPY] Yot *xDEV YWELGTR, XONEL VO UAVOLUE EYYQUPT] OTO
“Security Area MSc/1/#” (n «#» naxbopiler Oha ta sub-topic)

42



To Brpote yua v eynatdotaoy tov MQTT oto Raspberry Pi:

pip install paho-mgtt

Tehog, ylo TV eveEyonoi oY)/ ANEVEQYOTOLOY] TOL GLGTNUATOS, YOYOLILOTOLODUE TO Sub-
topic “Security Area MSc/1/0” cto onoio eyypgypovpe v Ttun «1» yua
exntvnon-arming xot «O» Yo amevepyonoinoy- disarming Tov GLOTYUATOG.

D
o
\\:/"

3.6 MQTT Dash \&

C2¢ dashboard eiéyyov 10V E0KWTEEIHOD GLOTHUATOS YL TOV TEALXO XENOT
yonorponooape v epappoyy yro Android MQTT Dash. H ouyxexpipuévn epappoym
Sivet v duvatoTTa TEOGHNMNG Yoapry oToryElwy eAeyyoL (Ty buttons, labels) wote o
TEM®OG YENOTNG Vo umoel va uaver Arming-Disarming tov ecwtepinobd GuGTHURTOG, Vo Set
(extO¢ amd 0 notification) mota uGPeQX EVIOTLOE KIVNGY (KAl TATOVTHG TAVK TG Var avoiéet
otov browser 10 live streaming) yonotponotwvtag 1o MQTT mpwtoxorro. Kabe otoryeio
eAéyyou mpoypappatiletar vo axodet/Stofalel/yodpet and /e ouyrEXQLEVO topic Tov
MQTT &t0t ®OTe Vo THEEYEL TNV ELXOMN TG EYUATAOTAOYS/ TEOTOTOINGYG AVEAOY e TNV
EXAOTOTE EPAOIOYY] TOL CLOTUATOS ACPUAELOG:

© 9 .l 100% W13
Security_Ares_MSc o @

Launcher Camera 1

O O.al3% E

MQTT Dash ®© a8 ®

Camera 2

Security_Area_MSc (defsult)

Topic eyypacrg Tou app Torto9etnon kouurniwy eAéyyou
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10
1

[Ch &

Security_Ares_MSc [ ]

Launcher Comera 1

v/

Camera 2

Arming/Disarming amnd to “Launcher”

© Qaloxmz

|

MQTT Deash

Enable publishing

Topic (pub) - keep empty if +he same as sub
Security_Area_MSc/1/0

Update metric on publish immediately (do not
wait for incoming message +o update uisual
state)

Payload and icons. If You need not @ switch, but @
simple button, just set the seme payload values and
the same icons for On and Off. This way the switch
will never change icon and slways send the seme
poyloed wvalue.

PuSuioeic tou mAriktpou Arming/Disarming

[ JEE
&

O 9 .allo3zmz
- | (W)

3
Security_Area_MSc

Camera ]

Launcher

v

Comera 2

Armed e evtomiouo kivnong armo Kauepa

O 9.0l 63% Ei2te

MQTT Dash =
Comera 1

Topic (sub)

Security_Area_MSc/1/1

Extract from JSON path (if payload is in JSON
formet), e.g.: $.level.value. JTSON path documentation
at the URL below:

bttps://github.com/joywey/IsonPath/blob/master
/README.md

$['freg’]

[] €neble publishing

Pavload and icons. If You need not & switch, but &
simple button, just set +he same payload velues and
t+he same icons for On and Off. This weay the switch
will never change icon and always send the same
payload value.

PuBuioeic Tou eikovidiou THG EKACTOTE KAUEPOS
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s

O a3~ mz
'On Receive' JavaScript handler called when new !

payload received for this metric
On Tap HELP O

ON RECEIVE

|app.openUri( "http://192.168.1.106:8081"')

'On Display' JavaScript handler called each +ime,
when the app renders metric tile contents, e.d. whe
content changed or last ectivity time changed

Avotyua tou streaming URL tn¢ Kauepac katd to

ON DISPLAY 3
natnuo

'On Top' JavaScript hendler coalled when you +ap
(click) on the +ile

ON TAP

JUVEXELa pUBUICEWY TOU ELKOVISIOU TNG KAUEPAS

3.7 JSON 0

To JSON (JavaScript Object Notation) [33] [34] [35] eivar éva mpOTUTO v TAAYNG
dedopevey Tov yapuntneiletat and v cuxolia Stayeiptong and Toug avbpowmove. Eivat

Bootopévo mave oe Eva LTOGLYOAO TG YAWOOUG TEOYEAUUATLoROL JavaScript, Standard
ECMA-262 (Ex8oon 371 - AexépBorog 1999) [36] not elvat eDXOAO Lo TLG 1Y oVEG VoL TO
avaAboovy (parse) xat vo 10 Tapayouy (generate). To JSON eivot éva mEOTLTO %ELUEVOL TO
oTolOo eivat TeAelwg ave€ROTNTO ATO YAWOOES TEOYQUUATIOUOL XAAL Y OYOLULOTOLEL
TEAXTKEG (CoNVeNntions) ol OTOLEG eVt YWWOTEG GTOVG TOOYQUUUATIOTEG TG OUOYEVELNG
npoypappatiopod C, ovunepthapfavopévwy twv C, C++, C#, Java, JavaScript, Perl,
Python [37], now moAkwv addwy. Avtég ot tdtoTnteg navovy 10 JSON o tdovin] yAwooo
avtoddayrg Sedopévwy.

To JSON eivar ytiopévo oe dbo Sopég [38]:

— M sudoym amd Levydpla ovopdtwy/Ttpumy. Xe Sidupopeg YAOGoES
TEOYQUUMUATIGUOD, XVTO avTIAXUBAVETAL WG Evar Object, nataywEtor, Sou, Aeéino,
nivaxoe hash (hash table), Aiota wketdiwv, 1) associative mivoa.

— Mio te€vounpévr Mota TL®v. 2TI¢ TEQLOCOTEQES YAWOOES TEOYQXAUUATIOROD, XVLTO
avTthapBavetar wg évag mivaxag (array), Stavuopa, Alota, 1 axolovbio.

Avta etvor o universal data structures. Ovotaoting OAeg oL LOVTEQVES YAWOGES
TEOYQUUUATIOUOD To LTOGTYEILOLY PE TOV EVary 7] TOV JAAOY TEOTO.

Y10 JSON, axolovbobdvtar ot poppec:

— 'Eva avireipevo (object) etvo évar gtoanto ohvoro amd (euydptor 0voudTemy /TLov.
Eva avuineipevo (object) €envaet pe { (2ptotepod dyntot00) not TeheLmvel pe §
(8e€16 aynotEo). Kabe ovopa anorovleitar amd : (avw-ndtw teleior) not tor
Cevyapta ovopatog/ Tpng ywetlloviow and , ((Oppma):
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object

l—@ string

0,
A
O,

—> 'Bvog mivaxog (array) eivat o cAhoyy and tuég oe oetpd. Bvag mivanag (array)
Eenvder pe | (aptotep ayndAn) xat tedetwver pe | (Selia aynddn). Ot tipég
ywotlovtat pe , (MOppua):

array
l—@ value
£\
L

—> Mio Tty pmopet va eivan string puéoo oe StmAd quotes, 7 wptOpog (number), 1 true
7 false 7 null, 7 avtixeipevo (object) 7 mivanag (array). Avtég ot TLpég pmopet va
elvar 1ot Voo TEEVEG:

value

—> Bva string elva puo suAkoyn and pndév 1 meptocdtepovg Unicode yapontnpeg,
péoa oe SLTAG quotes, YENOLUOTOLOVTAS avtiotpopoug nabetoug “\” (backslash)
Yt escapes. Evag yxpoutoag aviimpocnwTedeTal we EVag LovOg YoQanTNEAS String.
BEva string potdlet ok cav éva C 1) Java string.
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string

Any UNICODE character except
" or \ or control character

quotation mark

reverse solidus

solidus

backspace

formfeed

newline

carriage return
-

horizontal tab

4 hexadecimal digits

— "Bvag aptpog (number) potdlet napa mokd pe éva C 1 Java apiBpd (number), pe
™V Sloepopd Twg T onTadnd not denacéadiud CLOTNUXTY OEV Y QT|CLULOTOLODVTAL.

number

To xevd (whitespace) propodv va etoayboldy avipeoa oe onotodnmote Levyapt tokens.

2V Tapoboa bAoToinon yenotpuonomoupe ™y dopy JSON yx vor petapépovpe Ti¢ TLUES
otov MQTT Broker xat pe v oetpd 10v 68 OAoLG TOLG listeners Tov topic. ZvyxexpLueva
7 dou tou JSON nov yornoipuonomoope eivat:

{"latitude':'"38.048850", "longitude":"23.788525"," "flag":"1"}

Zoyrexptpéva pe ta string “latitude” & “longitude” dnAwvouvpie Tig GLVTETAYUEVES TG
NAUEQAS TOL YEVOTY] TTOL GMMMVEL TO alert 1oL WOTE Vo LTOEETEL TO e€WTEQIMO GLOTNUO Vo
vToAOYioeL T ywvia oteedne “bearing”. Xto tedevtaio dedopévo pe o string “flag”
ONAWYOLUE aY 7] GLYXEXQELPLEVT] napeEa exet avtyvevoet (““17) 1 Oyt (“07) uivnorn. Onote av
oy avryvevoet nivnon Oa evnpepwoet tov broker ot 1o flag g eivor “17 ever dtav madet
vou oty vebet xivnor evipepmvet tov broker ot to flag g etvon <07
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3.8 Angle (Bearing) petagd 2 ovvteTarypevmwy

I v edpeon g ywviag O [39] [40] wetaéd 2 onuetwv Aal,a2) xoa B(b1,b2):

YA

o
T

Opilovpe v yovia 6 mov oynpatiletoar petald tou xdbetov d€ova tov onpeiov A (Boppdg)
no T evlelag Tov evarver T xévtea Twv A not B mavtar pe defrootpoyn natedbuvon
epyOpevng and tov ndbeto dova mov optlet navta tov Boppa:

(by,by) = (a1 + r*sinB,a, + r * cos0)
OTOL T elvat To pNuog ¢ evbelog mov evaver Ta xevtpa Twv A xon B, onore:

b; —a;
b, —a,

tan @ = =

0 = arctan2(b; —a; ,b, —a,) € (—m, 7|

Apa 7 yoviae 8 €[0,21) elvou:
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s
21 + 0,

) D)
\Y

o o
N’

9 =

3.8.1 Hapadeiyua vdomoinonc:

Eotw o1t 10 abompa cuvayeppod (pe to pir) mov onurwvet to alert Bploxetat oto onpeio A
ue ovvtetaypeéveg Latitude-Longitude 38.049333-23.7872655 xat 10 e€wtepud obotpa
evtomopoL uivnong (xtvoduevn xapepx) Boloxetar oto onueio B pe ovvtetaypéveg
38.0497846-23.7897075 no 1 ywvia (wg mpog tov Boppa - bearing) nov xottdlet 1

e€wtepnn uapepa siva 45 poipeg (umAe Belant):

~
=

! [D ‘lac

ooy

~ o) a a0
; o -
= & eh - Mng Muxdhng (ouToS E TR + 9
& 2 3 Oeicq,
S Boppaoc TowpouvenotAa =
@ \Q_&_ Mevkng-0 Mndppmag,... g
. = [
Yoty Vog 'é: 3
ApYKn ywvio 5 =
B 5 EE&’FEB(')K“ KOPEPOG £
= TEPLOTPEPOUEV <
A’\\." vepyelo mobnhdrwy
@ ,
5 B Uotyg
257° “Pwyoq _
BUP Wvog By
& o Upwvog
<’ Boppag
KAAENTAKH, ee GA\qhbill ‘
AL &ZIAOQE Kataotnpa Me Xahia
]
9
g
) 2
=t 01;\"(\
ECWTEPIKI) KAPEPT = o
Tou onkwvel alert OTEAcademy A
M
. MéAKD 8 tka
i, nehika &
Gk’("; wo g‘
¢ NEN 3 %
$ A :
> +
S N
& g 1= Adoxapn
S £q -
& Google £ § ZEE
-
p’ EJ’Vr‘rr;,.,,‘ Aebougvaxdprn ©2017 Google  EMAGBn  Opol  AmooTohfj oxohiwy 50 pETAO e

Ayob 1 e€wtepnn povada proget va nvnet 90 poipeg aplotepa now arieg 90 deba, O €yet

nedto ndAvdng amo 45° — 90° = 315° éwg 45° + 90° = 135° . ' va meptoTapel TEOG TO

onpeto A ypetalovtar 257°, ondte Sev eivar Suvortn 1) wdAv:
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‘@ pi@external_camera: ~

Av 1 ooy ywvia eivoe otig 180 potpeg (umhe Berdont), o €yet medio navdng and 180° —

90° = 90° éwg 180° + 90° = 270° poipeg omoTE lvat Suvat| 1 ndALYY:

~ 5]
= e - hAng Muxahng
.\_\\- Boppacg 1
& ApUmag
Egomgpun
3 Vo
S TEPLOTPEPOLEVY)
0
32:" KOPEPO uvepyelo nodnhdatwy
@ Doy S B,
/7y % Py
Q7 ApXKn ywvia
KOHLE PO
Q Boppoic Hepog
KANENTAKH,
AL &ZIAOQE
ECWTEPIKI) KOHEP
Tou onkwvel alert
Nehkd
1EALKQ .
<& <
& Google
i Sy Asbousvaxaptn 22017 Google  EnhaBa Opot

e

mgd

E

AmogToh cxohiuy

BUpuyyc

0 Alabbin
Katdaotnua Me Xahia

MeAika
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3.9 VPN -OpenVPN Q

Tt v aopaketa g SLaahVOETNC TWY TEQUATINWY GUOKELKV [AE TOV SEIVEr TOL XEVTOOL
EAEYYOL %Ol TNV HELTTOYEAYN oY Twy dedopévwy (push notification, MQT'T, live streaming)
yonorponotettar VPN tunneling [41] [42] [43] péow tov OpenVPN [44]. H nopoyn
vrneeotag OpenVPN [45] vhomoOnue pe yonon touv (freeware) SoftEther VPN [40]
server:

Windows XP Windows 8 /LPZon%
Linux  Windows 2000  Windows 7 Windows RT iPad kel
Windows 98 SE, ME  Windows Vista (ARM) MIEOSX  rviraia Tab TVPtows Makile

m = . i
AR SN

\f/ \\w//)i

SoftEther VPN L2TP/IPsec VPN MS-SSTP VPN OpenVPN
Protocol Protocol Protocol Protocol

(Ethernet over HTTPS) (L2TP over IPsec) (PPP over HTTPS) (IP over TCP/UDP)

|

TS

Built-in L2TP Client Built-in SSTP Client OpenVPN Client
L2TP SSTP
OpenVPN
VPN VPN
Ethernet over SSL L2TP/IPsec VPN MS-SSTP OpenVPN
Server Module Server Module Clone Server Clone Server

o SoftEther VPN Server
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e e e

VPN Client VPN Cllent 192 168.0.2 VPN Cllent 192 168.0.3
Site #1 Site #2 Site #3

Each computer can
communicate with
each other
through VPN.

!. W 'm ‘ Site #4

VPN Server User A UserB User C

To Bpocta ya Ty eynatdotacn tov OpenVPN client 6to Raspberry Pi:

sudo apt-get install openvpn

Omnodrte 1o xabe teppotind AapPaver 2 Stevbiovoeig IP, o amd 1o tomuod dintvo 6to onoto
ovvdeetar xot G ptoe a6 v Levén VPN. Tooo ota push notification g ecwteptuni|g
novadag (streaming link) 6co xow oty odvdeon g e€wtepnnc Lovadag e T0 ueVTEINO
Tivara eAéyyou Twv streaming yonotponotovviat ot IP and to VPN Sixtvo.
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Kegpaoto 4 YMAomoiv oy, oLOTNPATOG —
ITnyaiog Kwduxog

4.1 E&wteoun povada

To dayoappo PONG TOL XWAH Elvart:
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Exwavnon Raspberry Pi &
Python saipt

Y

Apyikonoin on peraphnrav, avayvaon pupioemy

& guvaptnoewy (my GFIO, MQTT)

v

-External camera calibration
-ZTpéyn ywviag katd 90 poipeg

Amed=True?
‘No [Yes Yes -Teppamopog motioneye
Yndpye £0Tw Kal Delay=0? Tpéxe To -Evnu£pwon dekTiv
eva alarm? =t motioneye? -ZTpéyn e TEp KNG KApEpag
aTig 90 poipsg
Yes. Y
Digplay termination
v message

1. Anpoupyia/Avavéwon delay

2 MePIMTWoY| TOL

2. motioneye=stopped?

-Exxivnon motioneye
-E\n'||_1 £pwon dday' .
-ZTpéyn £GITEPIKNG KapEpag

Y

Display rotation
result

¢pbet uvopa amd tov MQTT Broker yivetat interruption:
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Topic 07
{Arm/Disarm)

-Evnuépwon mivakae npwv flag
-AV VWO N CUVTETOY UEVWY

Evnuépwon deiktn Arming

Disarming?
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4.1.1 AvaAvon k@b iLrka e€fwteplryc povadac (external.py):

Ay e nvoupe etoaywy] Twv anaoulttwy Btpitodnxwy nov Ha yonotponooovue:

import os

import sys

import time

import datetime

import argparse

import datetime

import imutils

import cv2

import dropbox

import paho.mgtt.client as mgtt
import numpy as np #Gia tous pinakes
import math #Gia prakseis pinakon
import signal #Gia keyboard interruption
import json

Enetta yivetoar avayvwon twv pubuicewy Aettovpylag g povadag and 1o apyelo settings.txt
nov Oa mpénet va Bahovpe aTov 1810 Yaneho pe 10 xpyeio Tov xwdwma. Mag Sivetat 1)
SuvaTOTN T Vor OQLCOLE:

— 1ov av€ovia xptOpd g ndpepag.

—> TOV GLVOAO aELOUO UAPEE®V GTNY TIEELOY Y] naAvdng (Sbvartat var BdAovie xEreTd
neyaro aotpo MoTe vor LTAEYEL CLUVEYOUEVT] AELTOVEYIX AMOUX AL GE UEAAOVTIXT|
abEnom oL aElOPOL TwV xapeEOV/ HovESwy YwELS va yeetaoTel va Tov opTwlel ex
véou 1o apyelo pubpioewy nat v yiver enavexnivon g hovadag).

70 topic oo MQTT 7ov Ha axodve not B ndvovv publish dkeg ot povadec.

Vo

Token npdcBacg tou script ato Dropbox g emhoyng pag yto anofinevon

media.

—> ovvtetaypeveg ¢ povadog Latitude-Longitude. Zvvn0wg anotelet g
OULVTETAYULEVES TOL YWEOL ToTobETN NG (Y 0TOAOG) 1ot umoEet eite va Bpebel and
t0 Google maps eite va petondet pe axpiBeia (my GPS) notd myv tonobétnon.

— Ty emtBopnty ywvia mov o eivor apynd otoapupuévy -default- 1 e€wtepun

nwvoovpevn xdpepa. Avtod pmopet va petpnbet pe smartphone natd v tonobétnon

NG UAUEQAS XL YLEVWYTAG 6TNV naTtebBuven mov xottalet 1) napepa, pheow

application, pog Bydlet tig poipeg wg mpog Boppd. Avtod Bonbaet atov vnoloyiopd

G OTEEPNG TS HAUEQNS QY a OTa LTdEEet alarm.

file=open("settings-external.txt","r")
with file:
content = file.readlines() #Diavazei oles tis grammes kai tis
vazel ston pinaka content
content = [x.strip() for x in content] #Afairei ola ta special
character apo tin ka8e line tou pinaka content
file.close()
index=int (content[0]) #index kameras
total=int (content[1]) #sinolikos arithmos kameron
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topic=content[2] #topic tou broker

dropboxhash=content [3] #token tou Dropbox

latitude=float (content[4]) #latitude kameras
longtitude=float (content[5]) #longtitude kameras
bearing=int (content[6]) #Gonia pou einai strammeni i kamera

Apywomnoinon tov Dropbox object:

dropbox=dropbox.Dropbox (dropboxhash)

Apywonoinomn petaAnTov:

matrix=np.zeros (shape=(1l,total)) #Arxikos pinakas me toses stiles
oses o arithmos ton kameron

launcher=False #Arming/Disarming

diktis2=False #Diktis an trexei to motioneye

framenum=0 #metritis gia ta filename ton images

diktis=False #Diktis gia sosimo eikonon apo entopismo

goniax= bearing

xronos=0

moires=6

diktis4=2 #den 8elo na einai 0 h 1

Apywomoinom tov keyboard interrupt listener xat cuvaptnon e€660ov oe TepinTwoy 1oL
ntnBovy to mAnutea Ctrl+C y teppationd Aettovgyiag. Lo Tov opadd teQuaTiono:

—> uheivel ™y ovvdeon pe tov MQTT broker
—> %Aelvel TNV XAUEQX

—> OTXPATAEL TO motioneye

N

EMAVAPOQA TG napepag oty bBean 0°

def interrupt handler(signal, frame):
print "\n\nTerminating....\n"
client.loop stop()
client.disconnect ()
camera.release ()
cv2.destroyAllWindows ()
os.system('sudo systemctl stop motioneye')
servo_set (5)
sys.exit (0)
#Arxikopoiisi interrupt lisener
signal.signal (signal.SIGINT, interrupt handler)

Apywomnoinon oo MQTT Broker pe yonon tov freeware broker test. mosquitto.org

client = mgtt.Client ()
client.connect ("test.mosquitto.org", 1883, 60)
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client.subscribe (topic+"#") #Kanei subscribe ste ola ta sub-topics
client.on message = on message
client.loop start()

ZovapTnoy interruption oe mepintwo nov épbet pnvupa and tov Broker:

— Av elvor amd 10 #evtEWwo topic yo arming/disarming, xdvet evpépwon g
HeTaBANTAG eAéyyoL xat oe TepinTwon disarming eAéyyet emmAEOV oV TEEYEL TO
motioneye xat 10 teppatilet (yla e€owmovouroen TOEwWY) 1ot TLTOYEOVX GTEEPEL TNV
1A pUEQX 0TO YO onpeto uon pndevilet xat 1o delay.

— Av elvat ano topic 1AToLnG LoVASAG EVIEQWYEL TOLG AVAAOYOLG einTeg ehéyyou
ML HQUTHEL TIG CUVTETAYHUEVEG TG &V AOYw povadag mov éxave publish.

def on message(client, userdata, msg):
global j
global m
global matrix
global push
global launcher
global diktis?2
global latitude2
global longtitude2
global xronos
global bearing
m=msg.topic
if (int(m[-1]1)==0): #an ginei arming/disarming
Jj=int (msg.payload)
if (int(j)==1):
launcher=True #enimerosi tou boolean
if (int (j)==0):
launcher=False fenimerosi tou boolean
if (diktis2==True): #termatizei to motioneye an
trexei
print "\n\nTermatismos MotionEye"
os.system('sudo systemctl stop motioneye')
diktis2=False
servo_set (bearing)
xronos=0
if (int(m[-1]1)>0): #elegxei oti den itan to arming/disarming
j=json.loads (str(msg.payload))
latitude2=float(j["latitude"])
longtitude2=float(j["longtitude™])
j=int(j["flag"])
matrix[0,int(m[-1])-1]=] #mono tote kaneili enimerosi
pinaka timon topic

Anprovpyia paxnérov oty SD card tov Raspberry oto home directory yi cwotpo tomud
twv media:

directory="screenshots/"
if not os.path.exists(directory) :
os.makedirs (directory)
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os.system('sudo chmod 0777 '4+directory)

2VaETYOY EAEYYOL XOLGTEROGTEOYYG HiIVNGNG TNG uapepac. EAEyyet av 1 tehnn ywvin
o1pédng Eemepvd T0 avwtato opto (175°%) xat nadel v cLVEETNOY CTEEYNG TG UAPEQRG:

def aristera(gonia):
global goniax
goniax=goniax+gonia
if goniax>=175: #orio mikrotero ton 180 moiron
goniax=175
servo_set (goniax)

Avtiototya yo deérooTpoya:

def deksia(gonia?2):
global goniax
goniax=goniax-gonia2
if goniax<=5: #orio megalitero ton 0 moiron
goniax=5
servo_set (goniax)

Xuvaptnon oteednc e napepas. Metatpénet g polpeg oe milliseconds xot otéyet ™y
NAUEQN:

def servo set (angle):

angle=int (((float (angle)/9.0)+5)*10) #metatropi apo moires se
palmo miliseconds

os.system('sudo echo 0=%i > /dev/servoblaster' %angle)

Zovaptnon anobnrevong oe entbopnto path tov Dropbox twv screenshot mov éyet
NUTOYOAPEL 1] HIVOLUEVY] UKXUEQX:

def backup() :
global directory
global filename
file2=directory+filename
filedropbox='/External-moving-1/"'+filename
with open(file2, 'rb') as f:
try:
dropbox.files upload(f.read(), filedropbox) #upload
sto Dropbox
except Exception:
print "Dropbox error"
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2LVEETYOY LTOAOYIGROL Ywviag oTEEYYS napepas -wg tpog Boppd (bearing)- xata v
nepintwor alarm npog ™y eowteEy] povada mov éxave publish otov broker. Agod
vroloyloel ™y ywvia bearing xdver petatponyn ano 07~ 360° avtt y -180° ~ 180° mov
TEdyeL 1 ouvaTon atan2. 'BEreita vmoloyilel ta 2 dxpa oTEEYNS TG UXUEQAS ATTO TNV
oy Béon eyratdotaong wote va ehéyéet av To onpeio mov éytve to alarm Bploxretot evtog
TWY 0QLWY OTTUNG UFALYYG TNG HAUEQAS HAL VO UAVEL TNV GTEEYN 7] OyL. Adyw TOL OTL ueTd
¢ 3597 0 nhuhog Eaxvapndeviler (0° = 360°) eppaviletar moBAnua ehéyyouv ota
tetepopx 1 & 4 omodTe nat uavovpe EeywELoTolg EAEYYOLS TwY 0pLwY HEALPNG.
Avtifeta, oto 1eTa@TNpoOte 2 & 3 eléyYOLUE e ATTAY] GOYXELOY] T OPLX HAALYNG Kot EXEL
v xoAbmTovtan xat ot 2 mpobmobéceg (hoywmd AND) wote to tehud onpeto vor Bplonetor
OVTWC EVTOC TOL OTTINOL TTEDIOL:

def calc bearing(pointA, pointB):
global bearing
global goniax
global metrisi
#1f (type (pointA) != tuple) or (type(pointB) != tuple):
# raise TypeError ("Only tuples are supported as arguments")
latl = math.radians(pointA[0])
lat2 = math.radians (pointB[0])
difflong = math.radians(pointB[1l] - pointA[1l])
x = math.sin(difflLong) * math.cos(lat2)
y = math.cos(latl) * math.sin(lat2) - (math.sin(latl)*
math.cos(lat2) * math.cos(diffLong))
initial bearing = math.atan2(x, y)
# Now we have the initial bearing but math.atan2 return values
# from -180 to + 180 which is not what we want for a compass
bearing
# The solution is to normalize the initial bearing as shown
below
initial bearing = math.degrees(initial bearing)
teliko bearing = (initial bearing + 360) % 360
teliko bearing = int(round(teliko bearing))
print "Gonia bearing: ",teliko bearing
oriol=((bearing-90)+360)%360 #normalize os pros 360 moires
orio2=((bearing+90)+360) %360
if (bearing>=90 and bearing<=269): #2 kai 3 tetartimorio
strepsis
if (teliko bearing>=oriol and teliko bearing<=orio2):
print "Kalipsi me teliko bearing: ",teliko bearing
print "Kalipsi kameras apo: %i eos: %1 moires"
$(oriol,orio?2)
print "Strofi: ",abs((teliko bearing-oriol)-180)
goniax=abs ((teliko bearing-oriol)-180)
servo_set (goniax)
else:
print "Den mporei na ginei kalipsi. Gonia bearing:
",teliko bearing
print "Kalipsi kameras apo: %i eos: %$i moires"
% (oriol,orio?2)
if (bearing>=270 and bearing<=359): #4 tetartimorio strepsis
if (teliko bearing>=oriol or teliko bearing<=orio2):
print "Kalipsi me teliko bearing: ",teliko bearing
print "Kalipsi kameras apo: %$i eos: %1 moires"
% (oriol,orio?2)
if (teliko bearing>=oriol):
print "Strofi: ",abs((teliko bearing-oriol)-
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180)

goniax=abs ((teliko bearing-oriol)-180)
servo_set (goniax)

if (teliko bearing<=orio2):
print "Strofi: ",abs(orio2-teliko bearing)
goniax=abs (orio2-teliko bearing)
servo_set (goniax)

else:
print "Den mporei na ginei kalipsi. Gonia bearing:

",teliko bearing

print "Kalipsi kameras apo: %i eos: %$i moires"

% (oriol,orio?2)

if (bearing>=0 and bearing<=89): #1 tetartimorio strepsis

if (teliko bearing>=oriol or teliko bearing<=orio2):
print "Kalipsi me teliko bearing: ",teliko bearing

print "Kalipsi kameras apo: %i eos: %$i moires"

% (oriol,orio?2)

180)

if (teliko bearing>=oriol):
print "Strofi: ",abs((teliko bearing-oriol)-

goniax=abs ((teliko bearing-oriol)-180)
servo_set (goniax)

if (teliko bearing<=orio2):
print "Strofi: ",abs(orio2-teliko bearing)
goniax=abs (orio2-teliko bearing)
servo_set (goniax)

else:
print "Den mporei na ginei kalipsi. Gonia bearing:

",teliko bearing

print "Kalipsi kameras apo: %i eos: %$i moires"

% (oriol,orio?2)

metrisi=l

Koot povtivar mpoypdppatoc. Oleg ot eviokég entelobvat Lovo av éyet yivet armed t0

oLOTNPAL.

%

Vil

AQyma ndvel import o BLopetond deSopeva EAEYYOL XAl EVIOTILOUOD TEOCOTWY
oe nabe frame. AAAdlovtag to xml apyeio pe 1o Bropetond Sedopéva LToEOLUE Vo
EVTOTIOOVIE ML HAAG XVTIUELLEVO OTIWG CWMOL, XVTOXIVYTA, UATLO HTA.

Calibration g uapepag xat ehu] oteedn ottg 90°

Exxivnon tov opency yu SidBaocpo twv frames and v usb uapepa

Av vrapéet alarm dnprovpyet delay 1 wpag wote av otapatnoet to alarm vo
oLVEYLOEL VO ©AVEL MONItoring 7] #AUeEa Yo ETXLENUEVO EXeYYO.

Av vrayet alarm nat Sev Tpéyet To motioneye, To exxnvel xat avavewvel 1o delay
not LTOAOYILeL TV ywvia oTEEYNC (pod TwEa exxtvel To motioneye Sev elye yivet
o1& oe ouuBav) wote va aTEEYEL TNV KdueQ.

Av Sev vTdpyet xavéva alarm tOTe 1AVEL TEQUATIOKO TOL motioneye POvo oy Eyeat
teletwoet 1o delay xat Tpéyel To process Tov motioneye xut GTEEPEL TNV UAUEQX OTIG
90°

Av vrayet alarm tO1e 1RéyEL 0 ahyoEOpOG ehéyyoL Twv frames g e€wTepnyg
AAUEQAS YL EVIOTIUGPO TEOCWTWY 1AL GTEEYT] TG AVAAOYX Yo TNV TXEaxOAOLO oY
AVTOV.
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O alyoptbpog mov avamthEape Asttoveyet we eéng:

—> oy petaténet To frame oe gray scale Stuotdoewy 3207240 pixels yla mo
yonyoo enefepyaotia now Poyver péoa oe ndbe frame Baoet twv Bropetonnmy
dedopévwy and 1o xml apyeto.

—> Av evtonicet npocwna oedtdlel YLOW TOLS TEAGLVO TETEAYWVO Kt LTOAOYLLEL TO
%EVTOO TOL EXACTOTE TETEAYWYOL (Je CLUVTETXYHEVES X,V oe pixels wg mpog 1o frame)
1ot EMELTA LTOAOYILEL TO UEGO OPO OAWY TWY AEVTOWY WOTE VO LIXOYEL TLO OPUAT|
%VNOT] YL UATAYQAPY] OAWY TWY TEOCKHTWY (v SLVaTaLL).

—> Av yivet evioniopdg npocwnwy anobnuedet 1o screenshot

o 210 mpwto screenshot eléyyet v Bon ToL PEoov 1EVTPOL TWY TEOGOTWY
w¢ mpog v optlovtio a€ova tou frame (oe pixels) xor Sev nwveitar. ‘Eyovpe
Oeoet v evdidpeon nepoyn anod 140~180 pixels (amod tor ouvornd 320
TAXTOLG TOL frame) xxTé TV Omolo GNUKIVEL OTL TO TEOCWTO EVAL GTO
%EVTPO OTTMOL TIEBLOL TG AAPEEXS %ot ORLILOVLPE EAGYLOTEG LOLOEG OTEEYTC.

O 210 deb1epo screenshot Bploxet aEyd TV SLaoEd TOL TWELVOL %EVTEOL
te Tov TewToL frame wote va Sovpe av nvNONKre apLoTepd (XEVNTIHY
Stapopd) 1 av utvninue deéid (Betinn Srapopa). Eniong mpwv uvijcovpe v
NAUEQA EAEYYOLUE, CLILPWYL UE TNV YOO KIVYGY|G TOL TEOGOTOL, GE TTOLX
neptoyy tou frame Bploxetar wote av BEloKETAL GTNV AOLGTEQY] TAELEG HOL
nwvetta deéa var umv nvnBet yratt Oa Boloxetan oe O6Ao 10 oMTING TESiO
nahodng mg napepac. Avtiotorya av Bploxetat ato 8efld Tupa Tov frame
not utveltor apLotepa okt dev xwvettat. Kivnon ndpepog éyovue otay my
elvat 0Ty AELOTEEY] TAELEG TOL frame %ot ALVElToL AELOTEQS 7] AVTIOTOLY X
otay etvort otV Selid xat utveiton Se€a, dSNAady Oty Tde vor Byet extog
trame ontwng ndAvdne. Eniong AapPavovpe vmodiy xot v mponyoLuevn
%V NG UAUEQUS WOTE Vo ALENCOLUE TIC LOLPES OTEEYNG (Ty av elye
nvnOet Sella 1 udpeEa %ot GOULPWVA E TOLG TWELVOLG LTOAOYLGUOLG TOETEL
vo Eaxvo-mnvn et de€id onpaiver OTL T0 TEOCWTO UVELTHL Ue UEYGAT] Tory DTN T
elte OTL oL polpeg oTEEYNS Sev NTay aExeTeg wote va Totobetnoovpe 10
#EVTPO TOL TPOCKTOV ELTE GTO UEVTEO ToL frame eite oty avtilet
TAELOX).

o AvtioTorya pe T0 TEWTO, 61O TELTO screenshot Sev niveiton xot Poloxet ex
VEOL TO MEVTQO.

o AvtioTorya pe 10 8ehTepo, 670 TETaETO screenshot utveitar avdAoyo pe v
XVAAOY?Y] TOOTIOTOLYGY] TWV LOLOWV.

people cascade =
cv2.CascadeClassifier('haarcascade frontalface default.xml')
for num in range (5,180,5):
servo_set (num)
for num in range (175,85,-5):
servo_set (num)
servo_set (bearing)
#we are reading from webcam
camera = cv2.VideoCapture(1l)
time.sleep (3)
# initialize the first frame in the video stream
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(grabbed, frame) = camera.read()
print "\nTermatismos me Ctrl+C \n"
while True:
if (launcher==True) :
if (int(matrix.sum())'!'= 0): #An iparxei alarm to delay
ananaonetai
xronos=int (round(time.time () ))+3600
if (int(matrix.sum())'= 0 and diktis2==False): #An den
trexei to motion kanei ekkinisi kai exei ginei entopismos kinisis apo
kapoia kamera
print "\n\nEkkinisi MotionEye"
os.system('sudo systemctl start motioneye')
diktis2=True
xronos=int (round(time.time () ))+3600 #Ftiaxnei to
delay gia epipleon katagrafi se periptosi pou stamaisei to alarm
pointA=(latitude,longtitude)
pointB=(latitude2,longtitude?)
calc _bearing(pointA, pointB)
if (int(matrix.sum())==0 and diktis2==True and
int (round(time.time () ))>xronos): #An trexei idi to motion kai den
exoume pleon entopismo kinisis
print "\n\nTermatismos MotionEye" #apo kapoia
kamera kai teleiosei to delay, termatizei to motioneye
os.system('sudo systemctl stop motioneye')
diktis2=False
goniax=90 #Epistrofi kameras sto kentriko simeio
servo_set (goniax)
if (diktis2==True) :
(grabbed, frame) = camera.read()
frame=imutils.resize (frame, width=320, height=240)
gray = cv2.cvtColor(frame, cv2.COLOR BGR2GRAY)
people=people cascade.detectMultiScale(gray, 1.3,
5)
text = 0
temp=0
orizontio kentro=0
for (x,y,w,h) in people:

cv2.rectangle (frame, (x,vy) , (x+w,y+h), (0,255,0) ,1)
if temp==0:
orizontio kentro=x+(w/2)
else:

orizontio kentro=(orizontio kentro+(x+(w/2)))/2
temp=temp+l
diktis=True
text=temp
cv2.putText (frame, "Antikeimena: {}".format (text),
(10, 20), cv2.FONT HERSHEY SIMPLEX, 0.5, (0, 0, 255), 2)
cv2.putText (frame,
datetime.datetime.now() .strftime ("%$A %d SB %Y $I1:%M:%S%p"), (10,
frame.shape[0] - 10), cv2.FONT HERSHEY SIMPLEX, 0.35, (0, 0, 255), 1)
filename=datetime.datetime.now() .strftime ('sY-%m-
$d $H-%M-%S')+' '+str(framenum)+'.jpg'
if diktis==True:

cv2.imwrite(os.path.join(directory,filename) , frame)
framenum=framenum+1
diktis=False #Ksanamidenizei ton dikti




orizontio kentro<180) :

orizontio kentro>180) :

diafora<0) :

diafora>0) :

diafora>0) :

diafora<0) :

orizontio kentro<180) :

orizontio kentro>180) :

diafora<0) :

diktis3=True
if (metrisi==1 and diktis3==True) :
if (orizontio kentro>140 or

moires=6
simeioA=orizontio kentro
metrisi=2
diktis3=False
if (metrisi==2 and diktis3==True) :
diafora=orizontio kentro-simeioA
if (orizontio kentro<l40 or

if (orizontio kentro<140 and

if (diktis4==0):
moires=2*moires
aristera(moires)
diktis4=0
elif (orizontio kentro<l140 and

moires=3
elif (orizontio kentro>180 and

if (diktisd==1):
moires=2*moires
deksia (moires)
diktis4=1
elif (orizontio kentro>180 and

moires=3

metrisi=3
simeioA=orizontio kentro
diktis3=False
diafora2=diafora

if (metrisi==3 and diktis3==True) :
simeioA=orizontio kentro
metrisi=4
diktis3=False
if (orizontio kentro>140 or

moires=6
if (metrisi==4 and diktis3==True) :
diafora=orizontio kentro-simeioA
if (orizontio kentro<l40 or

if (orizontio kentro<l40 and

if (diktis4==0):
if

(abs (diafora)>abs (diafora?)) :

diafora>0) :

moires=3*moires
else:
moires=2*moires
aristera(moires)
diktis4=0
elif (orizontio kentro<l140 and

moires=3
elif (orizontio kentro>180 and
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diafora>0) :
if (diktiséd==1):
if
(abs (diafora)>abs(diafora2)) :
moires=3*moires
else:
moires=2*moires
deksia (moires)
diktis4=1
elif (orizontio kentro>180 and
diafora<0) :
moires=3
metrisi=l

Aciypata screenshots and v #vodPevy *GPeQa *ATX TOV EVIOTULGPO TEOCKTO:
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Eniong oty povada téyet http server mov uavet live streaming poopg (mjpeg) g etndveg
Tov éyet anobnuedoet atov paxeho “screenshots” pe o avayvwELopEVR TEOCKWTA Kot
amoteleltan amo 2 apyEia, TO Pymjpeg.py mov HETATEENEL To aQY el jpeg oe mjpeg:

import os, time

boundary = '--boundarydonotcross'
def request headers():
return {
'Cache-Control': 'no-store, no-cache, must-revalidate, pre-
check=0, post-check=0, max-age=0"',
'Connection': 'close',
'Content-Type': 'multipart/x-mixed-replace;boundary=%s' %
boundary,
'Expires': 'Mon, 3 Jan 2000 12:34:56 GMT',
'Pragma': 'no-cache',

}
def image headers(filename) :
return {
'X-Timestamp': time.time(),
'Content-Length': os.path.getsize(filename),
'Content-Type': 'image/Jjpeg',
}
def image(filename) :
with open(filename, "rb'") as f:
byte = f.read(1)
while byte:
yield byte
byte = f.read(1)

Kot 1o stream.py mov a@ytud ®ahel T0 dvw aEYEl0 UETATOOTYG TWY EMOVWY e Stream oL
enetta StoPalet o TeEtEyOUEVA TOL Yandhov “screenshots” nat exxntvel Tov server:

import pymjpeg

from glob import glob

import sys

from BaseHTTPServer import HTTPServer, BaseHTTPRequestHandler

class MyHandler (BaseHTTPRequestHandler) :
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def do GET (self):

self.send response(200)

# Response headers (multipart)

for k, v in pymjpeg.request headers().items() :
self.send header(k, v)

# Multipart content

for filename in glob('screenshots/*'):
# Part boundary string
self.end headers()
self.wfile.write (pymjpeg.boundary)
self.end headers()
# Part headers
for k, v in pymjpeg.image headers(filename) .items () :

self.send header(k, v)
self.end headers()
# Part binary
for chunk in pymjpeg.image (filename) :
self.wfile.write (chunk)
def log message(self, format, *args):
return
httpd = HTTPServer(('', 8001), MyHandler)
httpd.serve forever()

'Etot avoiyovtag tov browser xat motdvtag v ip Tov vpn oL cuyxexptuévov Raspberry
oty noptx 8001 pag Seiyvel o streaming Twy EMOVWY:

[} 10.80.110 (320x240) X

< C | ® 10.8.0.110:30¢ | O @ O

: Apps For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now..,

67



4.2 Eowrteounn povado

To daypaphpor QONG TOL AWBHA TN ECWTEQIUTC ROVADAG Elvart:

Exxivnon Raspberry Pi &
Python saipt

y

Apyikonoin on peTapAnTav, aviyvaan puBpicawy
& ouvapmoswv (my GPFIO, MQTT)

!

Push notification
with number of camera
connection to network

Delay=0?

Evnpépwan MQTT

Armed=True?

Tpéxel To

Ynapyg £0Tw Kai
motioneye?

eva alarm?

Delay=0?

-Teppamapdc motioneye
1. Anpioupyia/Avaviwarn delay -Push notification yia navon guvayeppou

Xe mepintwon mov épbet unvope and tov MQTT Broker yivetat interruption:

68



MQTT incoming
message

Topic 07
{Arm/Disarm)

-Evnuépwon mivake Tipwe flag
-AR QWO N TUVTETAY LEVWY

P EvnueEpwon deikTn Arming

A

Push notification
with arming status

Disarming?

Push notification
with camera number
and streaming link
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4.2.1 AvaAvon KOS LK €0wtepLKNC povadac (internal.py):

Ay e navoupe etoaywy] Twv anaeait)twy BrBitobnxwy mov Hu yonotponomaoovpe:

import os

import sys

import time

import datetime

import paho.mgtt.client as mgtt

import numpy as np #Gia tous pinakes
import math #Gia prakseis pinakon

import signal #Gia keyboard interruption
from pushbullet import Pushbullet #Gia push notifications
import RPi.GPIO as GPIO

import json

import socket

import fcntl

import struct

Enetta yivetoar avayvwon twv pubuicewy Aettovpylag g povadag and 1o apyelo settings.txt
nov Oa Tenet var Bdhovpe aTov 1810 paxeko pe 10 apyelo Tov nwdma. Mag divetat 1
SuvaTOTN T Vor OQLCOLE:

— 1ov av€ovia xptBpd g ndpepag.

—> TOV GLYOAIO aELOUO KAPeE®V TNV TepLoy ] uaAvdng (Svvatat var BdAovue oEneTd
neyaro aotpo MoTe vor LTAEYEL CLUVEYOUEVT] AELTOVEYIX AMOUX AL GE UEAAOVTIXT|
abEnom oL aElOPOL TwY UAPEEOV/ LoVESwY YWEIG Vo YEeloTEL Vo ToL YopTwlel ex
véou 1o apyelo pubpicewy nat v yiver enavexnivnon g hovadug).

70 topic Tou MQTT mov Oa axodve not B ndvouvv publish dleg ot povadec.

Vo

ovvtetaypéveg g povadag Latitude-Longitude. Xovhfwg anoteket Tig
OLVTETOYPLEVES TOL YwEOL ToTobETNOC (T Otrelag) nat unopet eite va Bpebet and
10 Google maps eite va petonbet pe axpifeta (my GPS) xata v tonobémon.

— To »kedi Tov PushBullet tov Aoyaptaopod touv yenot nov Ha tov anootéhovtat
T notifications

file=open("settings-internal.txt","r")
with file:

content = file.readlines() #Diavazei oles tis grammes kai tis
vazel ston pinaka content
content = [x.strip() for x in content] #Afairei ola ta special
character apo tin ka8e line tou pinaka content
file.close()
index=int (content[0]) #index kameras
total=int (content[1]) #sinolikos arithmos kameron
topic=content[2] #topic tou broker
latitude=float (content[3]) #latitude kameras
longtitude=float (content[4]) #longtitude kameras
pushkey=content[5] #kleidi Pushbullet
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Apywonoinor petaAnTov:

matrix=np.zeros (shape=(1,total)) #Arxikos pinakas me toses stiles
oses o arithmos ton kameron

pir=0 #Metavliti pou diavazei tin timi tou pir

launcher=False #Arming/Disarming

diktis=False #Diktis gia enimerosi mono mia fora gia mi-entopismo
kinisis

diktis2=False #Diktis gia ekkinisi face detection

xronos=0

AwxBalovpe v IP address tov VPN mov éyet avatebel oty povada yio va evipepwaoet
nataAnia péow notification, oe mepintwoy alarm, yio o streaming link:

def get ip address (ifname):

s = socket.socket (socket.AF INET, socket.SOCK DGRAM)

return socket.inet ntoa(fcntl.ioctl(s.fileno(),0x8915,
struct.pack('256s', ifname[:15]))[20:24])
time.sleep(10) #delay gia na kanei connection to OpenVPN stin
ekkinisi
try:

ipaddr=get ip address('tun(0') #IP addresses of streaming server
except Exception:

ipaddr=get ip address('eth0")

Apywomoinom tov object yi Push notification:

push = Pushbullet (pushkey)

Apywomnoinor tov keyboard interrupt listener xa cuvaptnon e€660ov oe TeEinTWOY TOL
natnBoiy to mAnntpa Ctrl+C yio teppatiopd Asttovpylac. o Tov opadd teppatiopnd
nhetvet v obvdeon pe tov MQTT broker nat emavapépet oe default ta GPIO pins:

def interrupt handler(signal, frame):
print "\n\nTerminating....\n"
client.loop stop()
client.disconnect ()
GPIO.cleanup ()
sys.exit (0)
#Arxikopoiisi interrupt lisener
signal.signal(signal.SIGINT, interrupt handler)

Apywomnoinon oo MQTT Broker ue yonon tov freeware broker test. mosquitto.org

— Kawver subscribe oe 0Aa T sub-topics tov xwpiov topic
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— Ewnpépwon (publish) tov topic g ouynexptpévng Hovadag te TLg GUVTETOYUEVES
nat 1o flag=0 (A5 Sev vmapyet alarm).

—> Push notification otov #dt0Y0 yoe GLYVSECT] g EV AOYW LOVASAG GTO GOGTYHAL

client = mgtt.Client ()

client.connect ("test.mosquitto.org", 1883, 60)

client.subscribe (topic+"#") #Kanei subscribe ste ola ta sub-topics
client.on message = on message

client.loop start()
temp3="'{"latitude":"%s","longtitude":"%s","flag":"0"}"'

% (latitude,longtitude)

client.publish (topic+str (index) ,temp3)

push.push note('Areal', 'Sindethike sto diktio i kamera:

'+str (index))

2uvaptnon interruption oe TeEInTWoY moL gpbet pnvvpx and tov Broker:

— Av elvor amd 10 #evtEWwo topic Yo arming/disarming, xdver evpépwon g
netaBANTNG eAéyyoL xat oTéAvet avtioToryo push notification otov xdtoyo. Xe
TepinTwoy disarming eAéyyet emmAéov av TEEYEL TO motioneye xat To Teppuatilel
(yro e€otmovopunom mopwy) xat undevilet T delay, to alarm xot xdvet publish ™y
npn flag=0.

— Av elvat an6 topic ndmotag povadag, eréyyet av nNebe Stxpopetun TN amd ™Y
nponyoLUevy| (Yoo voo pnv Eavaentelel aondnwe xwda) xot av Ntav 1 (alarm) ondte
1O EVIPLEQWVEL TOLG aVaAOYOLG Oelnteg edéyyou xat otélvet push notifications atov
1ATOYO TOCO We TO TOLK LOVASX eVTOTILoE 1IVNGY 600 xat pe o link Tou live
streaming 17g eXXGTOTE LOVASOC.

def on message(client, userdata, msg):
global j
global m
global matrix
global push
global launcher
global diktis
global diktis2
global ipaddr
global latitude
global longtitude
global topic
global index
global xronos
m=msg.topic
if (int(m[-1])==0): #an ginei arming/disarming
j=int (msg.payload)
if (int(j)==1):
launcher=True #enimerosi tou boolean
diktis=True #gia na min ginei arxiki enimerosi gia
mi-entopismo
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print "\n\nAlarms ON"
push.push note('Areal', 'Alarms ON')
if (int(j)==0):

launcher=False #enimerosi tou boolean

print "\n\nAlarms OFFE"

push.push note('Areal', 'Alarms OFF')

if (diktis2==True): f#termatizei to motioneye an

trexei

print "\n\nTermatismos MotionEye"
os.system('sudo systemctl stop motioneye')
diktis2=False

temp3='{"latitude":"%s","longtitude":"%s","flag":"0"}"'
$(latitude, longtitude)
client.publish(topic+str (index) , temp3)
xronos=0
matrix[0,int (index)-11=0
if (int(m[-1]1)>0 and launcher==True): #elegxei oti den itan to
arming/disarming
j=json.loads (str (msg.payload))
temp=int (matrix[0,int (m[-1])-1]) f#kratame tin proigoumeni
timi tou pinaka prosorina
j=int(j["flag"])
matrix[0,int(m[-1])-1]1=] #mono tote kanei enimerosi
pinaka timon topic
if (j==1 and temp!=j): #elegxei oti ir8e asos
(entopismos) apo kapoia kamera kai oti prin itan miden gia na min
stelnei epanalamvanomena mails kai notifications
print "\n\nEntopismos kinisis apo kamera: " ,m[-1]
diktis=False #otan ginei entopismos kinisis
ksanamidenizei o diktis enimerosis gia mi-entopismo
push.push note('Areal', 'Entopismos kinisis apo
kamera: '4m[-1]+' Live streaming: ')
push.push link('Live streaming',
'http://'+ipaddr+':8081")

Optopog tou Pin-7 tov GPIO wg input:

GPIO.setwarnings (False)
GPIO.setmode (GPIO.BOARD)
GPIO.setup(7, GPIO.IN)

Kbpta poutiva mpoyeappatog. Okeg ot evtohég extelobvtat novo av gyet yivet armed to
OLOTNPAA.

—> Av vmap€et alarm nat ev TEéyEl TO Motioneye, TO exxvel xot SNULOLEYEL KL Eva
delay 1 wpag wote av otapatoet To alarm v cuveyloetl vo xdvet monitoring 7
npepa Yoo emvénpévo Eleyyo.

—> Av Sev vrapyet xovéva alarm tOTE xAveL TEQUATIOUO TOL motioneye HOVo av Eyet
teletwoet 1o delay xot Tpéyet To process Tov motioneye (ot oTéAver ot notification
OTOV YENOTY Y& TALOY| GLVALYEQULOD)

— Av Sev éyet napérlet to delay, Stafalet v 1ty tov PIR %o av vrdpéet ohharym

oTNV TLUY TOL evrpepwveL Tov broker.
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print "\nTermatismos me Ctrl+C \n"
while True:
if (launcher==True) :
if (int(matrix.sum())'= 0 and diktis2==False): #An den
trexei to motion kanei ekkinisi kai exei ginei entopismos kinisis apo
kapoia kamera
print "\n\nEkkinisi MotionEye"
os.system('sudo systemctl start motioneye')
diktis2=True
xronos=int (round (time.time () ))+3600 #Ftiaxnei to
delay gia epipleon katagrafi se periptosi pou stamaisei to alarm
if (int(matrix.sum()==0) and diktis2==True and
int (round(time.time()))>xronos): #An trexei i1di to motion kai den
exoume pleon entopismo kinisis
print "\n\nTermatismos MotionEye" #apo kapoia
kamera kai teleiosei to delay, termatizei to motioneye
os.system('sudo systemctl stop motioneye')
print "\n\nKanenas entopismos pleon"
push.push note('Areal', 'Kanenas entopismos pleon')
diktis=True
diktis2=False

if (int(round(time.time()))>xronos):
pir=GPIO.input(7) #Diavazei to pin 7 tou GPIO kai
epistrofi timis
if (pir'!'=int (matrix[0,int(index)-1])): #Mono an
iparxei allagi stin timi tou pir

jj='{"latitude":"%s","longtitude":"%s","flag":"$i"}"'
% (latitude,longtitude,pir)
client.publish(topic+str (index) ,jj)
#Dilonoume tin allagi ston broker
time.sleep (0.5)
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4.3 Dashboard — Kevtoxn povado shéyyov

H sevtown povada ekéyyou eivan ouvdepevy) 6to xbpto topic xot xdbe @opd mov Ou yiver
publish unvopatog amd namolx eowtepny povada pe flag “17 (A6 alert) avoiyet otov
browser to google map pe to onyelo Tov éytve 10 alert (CUYTETAYUEVES TG EOWTEQINNG

novadag):

E® 38°02'55.9"N 23°4 x
& C | & Secure | https://www.google.com “ | @ @E i
A 5

S

G EUDOJ'\-'UQ: s§
Qé‘v o8
€5 3
e s & 2
? -9(-‘ I
38°02'55.9"N 23°47'18.7'E L b
38048850, 23738525 + e
o —
A ® 2 <
AMOBHKEYIH  KONTA AMOITOAH  KOINOMOIHIH B dle "
ITO Ashopgva yaptn 200 PETPA e
L THAE®QNO £2017 Google .

Emniéov ato shell extéleong tov python script eppaviletar xdbe popd mola uapepa eyet
exeivn v wea evepyo alert xot 1o link pe 10 Y& (Tatwvtog ctrl kot xdvoviag xx meve

oto link avoiyet txpabupo otov browser pe 1o onpeio g uApeEC):

Teleutaia allagi: Sunda

http

Camera: 1 map

Camera: 4 map: http
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Tékog, ctoMotionEye ¢ nevtomng povadog éyovpe ouvdéoet Tig emtbuunTég *AUEQES
(e€wTepInEQ) WOTE VO LTIAEYEL GLYXEVTPWTINOG OTTIXOG EAEYYOG:!

dashboard

Internal _Statifc 55 External-static-1

To dayoappo PONG TOL AWOMA TN ECWTEQIUTC OVADAG Elvart:

Exkkivnon Raspberry Pi &
Python script

Apyikonoinon petapAinTwv, avayvwaon puBplosww
& ouvaptrioewv (my MQTT, MotionEye)

YTAPYEL E0TW KaL

eva alarm?

Evnueépwon Motag pe evepyd alert

Xe mepintwon mov épbet unvopo and tov MQTT Broker yivetat interruption:
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MQTT incoming

interruption
amé MQTT

message

Topic 07
(Arm/Disarm)

Evnuépwaon mivaka Tiuwv flag

Yes
Avovypa o browser yaptn

HE To OTiypa Tow oupfavTog

4.3.1 AvaAuon KIS LKX KEVIPLKNC povadac egA€yyou

(dashboard.py) :

AQynd udvouvpe eloaywy] Twv amxxittwy Btlobnxwy mov bu yonotponomoovye:

import
import
import
import
import
import
import
import
import
import
import
import

# import the necessary packages

os

sys

time

datetime

argparse

datetime

paho.mgtt.client as mgtt
numpy as np #Gia tous pinakes
math #Gia prakseis pinakon
signal #Gia keyboard interruption
Jjson

webbrowser

Enetta yivetoar avayvwon twv pubuicewy Aettovpylag g povadag and 1o apyelo settings.txt
nov O meénet va Bakovpe otov 180 paxero pe 1o apyeio Tov nwdna. Mag divetat 1)

SuvaTOTN T Vor OQLCOLE:

—> TOV GLUYOAIXO aEIOUO UAPeE®Y OTNV TEpLOY T uaALPNG (Bbvatat vor BdAovue xEueTd
UEYAAO alOUO WOTE Vo LTIAYEL CUVEYOMUEVY] AELTOLE YL AXOUX K0l GE UEAROVTLNY)
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abEnom oL aELOOL TwWY KaAPEEOV/ LOVESWY YWELS Var YEEloTEL Var ToL poETwlel ex
véou 1o apyelo puOpioewy xat var Yivel ETUVERKIVNOY| TG ROVASAG).

—> 10 topic Tov MQTT mov B axodve xat O xdvouvy publish dleg ot povadeg.

file=open("settings-dashboard.txt","zr")
with file:
content = file.readlines() #Diavazei oles tis grammes kai tis
vazel ston pinaka content
content = [x.strip() for x in content] #Afairei ola ta special
character apo tin ka8e line tou pinaka content
file.close()
total=int (content[0]) #sinolikos arithmos kameron
topic=content[1l] #topic tou broker

Apywonoinor petaANTov:

matrix=np.zeros (shape=(1l,total)) #Arxikos pinakas me toses stiles
oses o arithmos ton kameron

matrix2=np.zeros (shape=(1l,total)) #Pinakas gia to latitude tis kaS8e
kameras

matrix3=np.zeros (shape=(1,total)) #Pinakas gia to longtitude tis kaS8e
kameras

launcher=False #Arming/Disarming

diktis2=False

Apywomoinom tov keyboard interrupt listener xat cuvaptnon e€660v oe TepinTwoY TOL
ntnBovy to mAnutea Ctrl+C y teppatiopd Asttovpyiag. Lo Tov opakd teppatiopnd
nhetvet v obvdeon pe tov MQTT broker:

def interrupt handler(signal, frame):
print "\n\nTerminating....\n"
client.loop stop()
client.disconnect ()
sys.exit (0)
#Arxikopoiisi interrupt lisener
signal.signal (signal.SIGINT, interrupt handler)

2uvaptnon interruption oe TeEINTWoY ToL gpbet wNvvpe amd Tov Broker:

—> Av elvot antd topic ¥ATOLAG LOVABAG EVIUEQWVEL TOLG TVAMES PE TLG XVTIGTOLYES Lok
™V ev Aoyw ndpepa tpég (flag, latitude, longitude) »ow av oy 1 (alarm) avoiyet
otov browser nopabvpo pe toug ydpteg Google maps mouv éyovy wg eninevtEo To
onpeto Tov ouufavtog.

def on message(client, userdata, msg):
global j
global m
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global matrix

global matrix2

global matrix3

global latitude?2

global longtitude2

global webbrowser

global diktis2

=msg.topic

if (int(m[-1]1)>0): #elegxei oti den itan to arming/disarming
diktis2=True
Jj=json.loads (str (msg.payload))
latitude2=float(j["latitude™])
longtitude2=float(j["longtitude"])
j=int (j["flag"])
matrix[0,int (m[-1])-1]1=]
matrix2[0,int(m[-1])-1]=latitude?2
matrix3[0,int (m[-1])-1]=longtitude2
if (j==1):

url='http://maps.google.com/?g="+str(latitude2)+', '+str(longtit
ude?2)
webbrowser.open (url)

Apywomoinon oo MQTT Broker pe yonon tov freeware broker test. mosquitto.org

client = mgtt.Client ()

client.connect ("test.mosquitto.org", 1883, 60)

client.subscribe (topic+"#") #Kanei subscribe ste ola ta sub-topics
client.on message = on message

client.loop start()

Kbpta povtiva mpoypdppatog.

— Av vnapéet alarm tumver Ty Nuegopnvio & wE %ol EAEYYEL TOLG TUVUUES WOTE VO
eléy€el moteg povadeg eyouvv alarm (SAS flag=1) not extummver po Mot pe ta
QVTIOTOLY O OVOPATX TWY MAUEQE®Y xat T link pe Tig ouvtetarypuéveg Toug.

os.system('sudo clear')
print "\nTermatismos me Ctrl+C \n"
while True:
if (diktis2==True) :
diktis2=False
os.system('sudo clear')
print 'Teleutaia allagi:
'+datetime.datetime.now () .strftime ("%A 2d 3B Y SI1:3M:%25%p")
for diktis in range (1, total+l):
if (matrix[0,int(diktis)-1]1==1):

url='http://maps.google.com/?g="+str(matrix2[0,int (diktis) -
11)+', "+str(matrix3[0,int (diktis)-117)
print '\nCamera: '+str(diktis)+' map: "+url
if (int(matrix.sum())== 0):
print 'Kanena alert'
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Kegdaiato 5 Xovodn

5.1 ZXZvpmegaopota — MeALOVTIXEG ETIEXTAGELG

Méow ¢ napoboag SimAwpatinyg vhomoOnue éva Tpwtonoptaxd advieto cbotnue
XOPUAELAG, TO OTIOLO AVEL YOV)OY] MEQUPEQELAAWY AL TEWTOXOMWY ATO TOV UXLVOTOUO
noopo tov 10T, ehaytotonotwvtag g anartnoelg oe bandwidth xot evépyeta Sratnpmvtog
TaEAAANAL TLG BUVATOTNTEG EAEYYOL 1t TaEanolobbnong (Toco and Tov TeMuo Y1 oY OGO
%ol ATO TO EVTPO EAEYYOV), TNV ASIUAELTTY] AELTOVEYLX, TNV ELXOAY] ETMEXTAXGLUOTYTA KA,
TENOG, TUEEYOVTAG ATPAAELXL UKL KQLTLTOYQAP|CY] TwY OeSOUEVWY.

[TolMamhég Sonpeg pe Stapopetind oevapta entBeBatwoay v 0pb1 Asttovpyla TOL
OLGTNUATOG, EVW TaEXTYENOMaY uxL nATOleG ASLVALIEG TOL GLUOTYUATOC Ol OTOLEG OUWS
dev EUTITTOLY GTOLG GTOYOLG TNG TUEOLONUG EQYAOLAG. ZVYUEXQLEVX, 7] e€wTepInT] LoVada
Tov xavet tracking unopst va y&oet Tov 6ToY0 e, SNAXADY TO AVTIHELUEVO TEOG
ToanoAovbNoY, av avtd adhalet yonyopx natedbuvon xivnong (y eMypo) 1 av GTUUXTNOEL
anotopa. Eniong, oe nepintwoyn mpocwetvig Staxonyg Tou internet StanOMTETHL XAl 1]
obvdeon pe tov Broker, onote av v otyur exelv yiveto petddoon (publish/read)
U7VOUOTOG, XLTO YAVETOL %ot OEV iVt SLVATY] 1] AVAXTYCY] TOL OTIOTE %l OEV AELTOLEYEL WG
XVOPEVETAL 7] LOVASX.

[Moponatw avapépoviar Suvatég heAloviinég BeATLOaELS ASLTOVEYLAG TOL GLATNULATOS TOL
Baotilovtar oToug eAeyyoug xot TIg SONLUES TOL TTEAYUXTOTOONMay:

e Back-up oOvdeon péow uvntic: Xe nepintwo connection failure tov ethernet Oo

Nty LoTnng onpaciog 1 evarlaxtiny obvdeor uéow usb dongle pe xdpta sim
(3G/4G) wote #abe povddo EeywELoTd Vo EMHUOVWVEL ATOOCKOTTA e TO UEVTQO
eléyyou.

e  Bvalaxtixol toomot acbpuatnc dtbwone: Extdg twv ethernet/wifi/3G/4G

UTOEOLY Va e€eTaaTOLY XAt v e otponomBody evalloxTinol TPOTOL AGLEPATYS
dutHwoYg mov eivat oyedtxopévol xuping yia IoT epappoyés onwg LTE-M, NB-
10T, LoRa/LoRaWAN.

e Tpoyodooix and powerbank/solar panel: Adyw ¢ yauning evepyetanng
anaitnong ano ta Raspberry Ou ntay yonotpn 1 Suvatdtta 1009odoactag Twy
povadwy péow prnataplag-powerbank wote va Statnpeitat 1 anpdoxony
Asttovpyla Toug oe mepintwon power failure. Fidinotepa, ot ebwtepinég povadeg Ou
UTOEOLGAY Vo PoETILOLY TNV uTaTaEla TOLG péow solar panel.

e Xpnon servo-controller: Ou Ntav yenotpn 1 npoctnun controller mov v eréyyet
NV %#V1G7] TOL servo oe avtileor] e ToV TWELVO EAEYYO TOL YIVETOL UECW TOL
GPIO tov Raspberry xabog 0o €dtve mo opokn uivnorn touv pnyaviopod oteedmng
not o oy wokhTep] 1 amodoon g e€wtepnng povadag eléyyon xatd to tracking
TOV AVTIXELLEVWY

o Metpnon andoTaonc avTneLthévou: 2Tig eéwteptneg novadeg o propodoe va yiver
YN0 €aQTNUATOV HETENONG ATOCTAONS, TY laser, woTe pe naTaAAAN
TPOTOTOINGY TOL ahyoEiBpov nivnong g uapepag (tracking), vt va oTEEPETAL
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SUVOLULIXGL, WOTE VoL EMLTUYYAVETAL 1] TXEAXOAOVONOY] TWV AVTIMELUEVWY IXOP XAt
OTaY aLTA PLeTaBAAROLY TNV Tay TN T 7] T StedBuvon uivnong

Xonon handshake: Kata v enttotvwvia tov povadwy pe tov Broker Bu pmopodoe

voe vhononBel éva sbopa handshake pie v nevtow) povada ehéyyov wote oe
n&Be urvopo ToL peTadideTal AMO (X ECWTEQLNY] LOVADK EAEYY OV, O EEWTEQINES
povadeg va otéhvouy acknowledgement oty xevtoinn povado 1ot OOTE AV UEATOLX
(e€wtepinn) ydoeL TV ohVOEDN VX TNG XTOCGTAAEL €4 VEOL TO PNVLUX (XTTO TNV
MEVTOWY] LOVAOX AUTY] TNV QOQG)
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