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Iepiinyn

H ovykexpipévn mroylokn epyoacio avo@EPETOl GTNV KOTAOKELY €VOG LN ETOVOPMUEVOL
evaépiov oynuatog (UAV/Drone), tecodpwv ehikwv  (quadcopter), kabBmg kot otnv
EVOOUATMOON TOL KATOAANA®MG TPOYPOUUOTIGHEVOL pikpoeheykty NodeMCU. Mg v
EVOOUATMOON OVTY| EMTLYYOAVETOL O OGVPUATOS THAEYEPIOUOG Tov drone amd TPOoOMIKO
vroloytotn, pécw Wi-Fi. To quad (v suvtopia tov quadcopter) givat évag tomog drone, mov
YOPOKTNPIOTIKO TOL gival ol Técoeplg Tov éAkec. To ovykekpévo poviého eival mo
€0YPNOTO, AOY® TOL HKPOV aplBod eEMK®V g oyxéon pe AAAO LOVTELD, TOL UTOPEL VoL EOVV
€61 M xon okt (hexacopter kat octocopter ot ovopociec tovg avtiotorya). To vVAKO yo TV
Kataokevn| €vog drone dev etvan kTt o e€elntnuévo. H amdiotnta toug Opme, poévo mpovopuo
éxel pépel, kabdg elvar apketd mo €OKoAn mn emddpbwon kdmowog PAAPNS aAAd Ko 1
dvvatdtto avaPaduiong tovg. v mepintwon g avaBdduong Epyetatl va maiel 10 poro
tov 0 pkpoereyktg NodeMCU .O NodeMCU &ivan pia ovorytov Aoyiokol TAAKETO, TOV
oe ovvovoopd pe to pkpotoin ESP8266, efedwcedetar oe Internet of Things (IoT)
EPAPULOYES. AVTN M TPOYPAUUATICOUEVT TAUKETO EMTPEMEL TV ACVPLATY ETKOVOVIO [LE TO
quad kot €161 0 YpNo¢g umopel vo. KotevBvvelr to drone omd TOV MAEKTPOVIKO TOV

VITOAOYIOTN.

AgEearg Khewona: pun emavopopéva oynuato (UAV), quad, drone, NodeMCU, pikpoeheyktng.
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Ewcayoyn

Ta televtaio ypdvia elvar eavepr n paydaio eEEMEN NG TEYVOAOYIOG GE TOALOVG
topeic. ‘Evag amd avtodg elvar Kot Tov Un enovOpOUEVOV EVOEPIOV OYNUATOV 1 OAM®OG
yvootd kot o drone. H yprion tétotmv oynudtov apyilet 6o kol teptocdTepo vo avEAveTal,
kabdg amotelel mpooityy TeYvoloyioa o mWOALOVG KAGOovs. Koawvolpyleg e@appoyég
aVATTUGoOVTOL KoONUEPIVA £xovTag TPpOTaPYIKO 0TdY0 TN Pertinon, 1060 ™G acPAAELNG
000 KOl TNG OMOTEAECUATIKOTNTAG, OTNV LAOTOINo™ dapopwv epyaciav. H teyvoroyia twv
EVOEPLOV OYNUATOV lval adtapeioBTnTo o amd TIG KAAVTEPEG AVGELS O EVEPYELES, OOV
N TpoSfoactn Tov avlpdTIVOL TapdyovTa KabioToTot ETkivovvn 1 Kot TOALES POPEG adHVaT.
Emnéov, éva axdpa yapaktnplotikd gival | eveMéio mapapetponoinong tove. H npocsOnkn
a1loONTP®V, TOUTOIEKTMOV Kol GAA®V cvotnudtov, petatpénel £vo drone amd GLAAEKTN
OedOUEVMV OTOV OyPOTIKO TOREN UEXPL KO TOAEWKT pUnyovny oto otpatd. Ta otoryeio mov
amotelobv éva tétolo drone gival opkeTd oAl AP UTOPOVV KOl TOPOUETPOTOLOVVTIOL TTLO
evkoia. 'Eva quadocopter €xet pia povada eAéyyov, T€6GEPIG EMKEG LLE TOVS KIVNTHPES TOVG,
kabng ko téooepilg ereyktég (ESC) vy ) mapoyn oxvog amd ™ povddo eréyyov ota

TEGGEPA LOTEP.

H mapovca epyacia otnpileton o€ pion mpoomdbeia vo €1GAYEL TOV AVOYVOGTY OTN
doun evog quad Kot 6ToV TPOTO LE TOV 0010 UTOPEL EVOG UIKPOEAEYKTNC VO kKaBodnynoet Eva
tét010 OyNua. Metd v avéyvoon g epyaciag o avayvaotg o pmopel, &govioag v
avoykaio TAAKETO Kol KAVOVTOS KATOLES HKPES KOAWMOIOKES CLUVOECELS, VO TNAEKATELOVVEL
t0 quad tov, amd TOV MAEKTPOVIKO TOL vLmoAoylotr, pécw WiFi oovdeong. Me tov
ATOLOKPVOUEVO EAEYYO €VOC quad 0 XEPIOTNHG UTOPEL Vo UV elval TapdV 6T Y®PO Kol Top’
oMo avTtd va €xel Tov TANpn éleyxo tov quad. Me avtdv Tov TPOTO KATAPEPVEL VO EXEL
TPOcPaoN G LEPT TOL N PLGIKT TOL TALPOLGia gival dOVoKOAN 1| emikivovv. H amhdmra g

EQOPUOYNG KAVEL TNV EYKATAGTACT] TNG TOAD EOKOAN).



>10 mpwto Kepdrowo Ba avapepbodv ta pun emavopmpéva evaépilo oxnuato. AKoun,
yiveton (o elcaymyn| ota drone, avaAbOVIol KATOEG KATnyopieg TOVG AL Kot EQPOPUOYES
oV pmopoHv va £xovv otn kadnuepwvotnta. Lo Kepdloo 2 avapépovtal didpopot Tpdmot
AekatevOuvong, KATO10l OPKETA S1OEGOUEVOL KOl KATO101 TOV PpioKOVTOL GE TEPAUATIKO
o0T1do10. XN ovvéyeln, Bo yivel g avoaeopd o610 VAIKO OAAG Kol TO AOYIGUIKO 7OV
YPNOLOTOmONKE Yo TV emitevén TS epyaciog. 1o TETUPTO KEPAAOLO, AVOADETOL O TPOTOG
pe tov omoio ta 600 KOoppATie, VAKO Kot AOYIoHIKO, GLYKPOTHONKAY Kol AAANAETIOpAGAY Y10
va otnfel | epyaocia. 1o tedevtaio, ke@dAalo yiveTtan A0Yog yia To factkd TpoPANLaTo Tov
TPOEKLY OV, 0 TPOTOG emiAvong Ttovg kabmg Ko TPakTIKES Pertioong tov pebddmv mov

YPNCLOTOONKAV Y10, LEAAOVTIKY] GUVEYELL TG EPYACTOS.



Ke@draro 1: Mn emravopopéva evagpra oypoto

Q¢ un smavopopéva evaéplo oyquota UAV (Unmanned Aerial Vehicles) 1 UAS
(Unmanned Aerial Systems), ovopdalovpe 6A0 To UTTAPEVO OYNUATO TOV OEV £YOLV YEPLOTNH
oV ATPOKTO TOVG, OAAG TPOYUOTOMOOVV TTNGCEW, e€lte ovtoévopa  glte  péow
mAekatevbuvone. Ot TpoavapepBeioeg ovouacies avaEEPOVTAL GTOVG OPIGHOVS TOV KOTA
Kapovg £yovv 000el Yo TV meptypar] avtdv twv oynudtov. O 6poc UAV meprypdopet to
aepooKAPOg ympig xewprotn . O d6pog UAS mepthapfavel OAEC TIC CLOKEVES, TO TPOSMOTIKO
Kol TIG OlOKOGIES, Ol Omoieg YPNOLOTOOVVTIOL, TPOKEWWEVOL TO UM EMOVOPOUEVO
aepookdog vo Bewpeitar ®g oAokAnpwpévo cvotnua. Téhog, o 6pog RPAS (Remotely
Piloted Aircraft Systems) kafiepmbnke cOpeova pe v 16xvovca vouobesio Kol pe v
avaykn, OAEC Ol TTNOELS UN EMOVOPOUEVOV OEPOCKAPDY, VO £YOVV TOVAAYIGTOV &Vav
emPAénovia mAoTo 610 €dapoc. Ta un enavopmuéva mrdpevoa oyfuota cuvilwg £xovv ™
HOPON HKPOV GEPOTAAVOL 1 EAMKOTTEPOL, LE EVOV 1] TEPIOCOTEPOVS KIVNTHPEG KOl EMKEG
GUVTOVIGHEVOLG Y10 TTANPWG €EAEYYOUEVN TTNOTN Ond €O0KO TPOYPUUUD T XEPLOTHPLO

€00¢povG.[1]



1.1 Katnyopieg pn emavopopivev evoEpLov oynuatoy

H xotmyoplomoinon tov UAV é&yxet yiver Pdon Kamoiwv YopokInplioTik®v, 6mms o

TPOTOC TOPAYMOYNG TG AvTmong, To péyehog kot o apBuog tov Kivnpwv mov eépovv. To

VIoKeEPAAAL0 avTd Ba avapepBel oe aVTEC aKPPAOS TIG KOt yopiec.

UAV Kwnmig ntépuyas (EMKOTTEPT, TOAV-KOTTEPQ)

Ta un emavopopéva oynuoto pe potopeg 1 aAMmg drones givor 0 o SNUOPIANG

tomog UAV . Xpnoywomoumvioag Toug MEPIGTPEPOUEVOVS EAIKEG TOVG KOTAPEPVOLV Vol

avoymBodv kot va kvnBobv oto ydpo. H mtion tovg eivor moapdpole pe ovt tov

ehkontépmv. O mAdTog pmopel va eréyéel Eexwplotd Tig Té60ep1g Kivioelg tov drone. Tnv

pOOon Tov vyouéTpov 1 YKALL (throttle), v kivinon urpds-ticw (pitch), tnv KOAIoN de&d-

aplotepd Yupw amd tov oploviio dova tov quad (roll) ko v meprotpor| delld-apiotepd

YOp® amd Tov Katakopveo dEova tov drone (yaw). ‘Eyovtog tov mAnpn €Aeyyo yuo 10 mov

Bpioketat, o ypnotng umopet avd maco otrypn va 0écel 1o drone oe omoladnmote B€om oTo

Y®POo pe axpifeto.

3. Roll Control

4. Yaw Control

Eiovo 1: Eleyyog tetpaxontépov. Mmie-kovovikn oy 0Ty, TOpTOKOAI-00ENUEVH

T0)0THTA.
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To pun emavopopéva oYfUOTe GVTOV TOV TUTOV UTOPOVV VO KT Yoplomofovv pe
oLapopovg Tpdémovg, ®oTdco Ba dovue 0vo amd avtovg. Katnyopromoinon pe Pdon to

péyebog Toug Kot pe Péor tov apiud Tov KvnTpwv Tov d1abétovy.

® UAYV pue Baon 1o péyeog

O PaockdTEPOS TPOTOG KATNYOPLOTOINONG TMV UT| EMAVOPOUEVOV EVOEPLOV OYXNUATOV
etvar pe Pdon 1o péyebog. To péyebog mailer onpavtikd poro, KaBOS eivar amd to KvpLoL
YOPAKTNPLOTIKA TOV TO KOO1GTOVV KATAAANAL Yoo va avtameEEABovV oTIg S10pOopeg GLVONKEG

Ko gpyaciec [2].

Nano drone: Oswpovvtal ta pikpdtepa UAV oty ayopd. To péyebog toug xopaiveton and
5-100 yimootd Kou €lvol M KOALTEPN E€MAOYN Yo va xpnoipomombodyv yio EKTOOEVTIKO

GKOTO Ko yuyaywyia.

Mini drone: An6o 100-350 ythiootd. ‘Eva capng peyordtepo Oynupo 1o omoio yepileton

EMMAEOV EEOMAMOUO OTMG LUKPEG KAUEPEG.

Drone peoaiov peyéBovg: Elvar £o¢ ko dvo @opég peyoddtepa amd to. mini drones, to
péyebog tovg wovpaivetar amd 350-600 yiootd. IMAéov, 10 UAV £€xer v wovotnta
vrootNPIENG Heyoldtepnc uratapiog, obétel peyadlvtepn euPéieto amd tov mTound Kabhg

Kol LEYOAVTEPES KAEPECS.

Meyaiov peyé0@ovg Drone: MeyoAvtepa and 600 yiMootd kot eEapeTikd dvvatd evaépa

OYMLLOTO TTOV YPNCUYLOTOIOVVTIOL KUPIMG OE EPYACIES AVOYMOONG LEYOA®DV POPTIMV.
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® UAYV pue Baon tov aprtOpo Tov Kivitipov

O apBuog tov kvnmpov eivor éva akOpe TOAD CMUOVTIKO YOPUKTNPIOTIKO GTA
UAV. To6co 1 1oy0g 660 Kot 0 xpoOvog xpnons £xovv Guecn cvoyétion e to mAndog twv

eMKoV Tave oto UAV, Kpitiplo opKETO OTLLOVTIKA Yo TV ayopd vog drone [2].

Movokéntepa (Monocopters): Xtnv koatnyopio. t@v povokOntepwv drone pmopel vo
mapatnpnfel o tepdoTi YKAPO OPOPETIKMOV HEYEODY, GYNUATOV Kol OlUCTAGE®V.
Y7épyovv LOVOKOTTEPO TTOL TTEPIGTPEPOVTAL YOP® OO TOV E0VTO TOVG TaPOpodlovTos TV
HopeN €VOG GUAAOV TTOV TEPTEL Ao TO OEVIPO, PEYPL Ko drone oe oynuo. UmdAag. Av Kot

€YOUV LOVO £vay pOTOPO, TO, LOVOKOTTEPO EXOVV OTTOCYOANGEL LEYOAO LEPOG TNG KOVOTNTOC.

Eixova 2: Single rotor Ball-Drone. Movokontepo drone otil
UTOAOG
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Awontepo (Dual-Rotor drone): Onwg kot pe ta povokontepa £totl kol ota drone pe 600
EMKeG pmopove vo Bpovpe TOAAEG SLOPOPETIKEG KATOOKEVEC. Me novo 000 EAKeG Ko pe pio
TPONYUEVN TEYVOAOYIN GTAOEPOTOINGNG TOL TOL EMTPEMEL VO TETAEL V1oL SIMAAGLO XPOVO OO

ta svvnbiouéva povtéra, n Flybotix éyouv kataokevdoet 10 TopakdT®m SIKOTTEPO

Ewcova 3: Dual-propeller drone by Flybotix. To
Tpwtomoplaxo okontepo ¢ Flybotix

Tpwontepa (Tricopters): Xtovg tpelg Ehkeg mAéov umopel va mopatnpnOel pio mo owkeio

ewova TANGLalovtag o€ KATL o cLVNOGUEVO Yol TO LATIO EVOG ATAOD TOPOTPNTY.

Ewcova 4: Tri Rotor Drone. Tpixonrepo drone
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Terpaxkontepa (Quadcopters): O mo cvvnbiouévog toHmog drone elvar ovTOC pE TOVG

TEGGEPLS POTOPEC. AVTN TOVG 1 OPYLTEKTOVIKY To KAoTd opkeTd oTofepd , ac@aAn Kot

OTOTEAOVV [0l TOAD KOAN EMAOYT KO Y10 YOUTL OAAG Kot Yol ETOYYEAUATIKO OKOTO.

F "

Eiwcova 5: Quadcopter DJI Phantom.
Terparonrepo DJI Phantom

Efoxoéntepa (Hexacopters): Me tovg €51 poOtopeg eivon apketd mo otabepd amd ta
TETPOKOTTEPA. AOY® TOL pPEYEBOLE TOVG OBETOVY Kol O TOAAOVS TOPOLS , £TGL EYOLV
peyoAvTep TOOTNTO , Owdpkeld , péxpt Ko guPérern. EmumAéov o peydrog apiBuog
KWNTHpoV To KOoTE Mo aVEKTIKA 6€ COAALOTO KOOMG GTNV TEPITTMON TOL YAGOLY EVOV

POTOPA 01 VTTOAOITOL TTEVTE UTOPOVV VO IGOPPOTNIGOLY To drone.

Ewcova 6: Hexacopter Hexo+ Drone. ECaxonrepo Hexo+
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Oxtokontepa (Octocopter): AmoteAdVTOG oL OO TIG UEYUAVTEPES KOTNYOPieg TOAL-

KOTTEPMOV T OKTOKOTTEPA, LUE OKTM POTOPEC, €ival amd Ta o duvatd drone . Ot ioyvpoi Tov

KWV THPES UTOPOVV VL GUYKPATHCOVY TOAD PEYOA (pOPTIOL LLe EVKOALD .

Eicovo 7: DJI S1000. Oxtaxomtepo DJI S1000
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UAYV otafepig mtépuyog

Ag1tovpyodv TopOUOL0 LE TO KOWA AEPOTAAVOL KO TTOAAES POPEG EYOVV Kot TNV 1ot
EUPAVIOT. XPNOLOTOUDVTOG TO HOKPLY TOVG TTEPVYLO, EXMPEAOVVTAL amd TV Slapopd
mieong Tov apa Yo vo onKowBovuv amd To £00(pog Kol VO TOPOUEVOVY GTOV AEPO. Y10 LEYAAO
YPOVIKO SIoTNHO. AVTN 1 TEYVIKY], TOVG EMTPENEL VO EEOIKOVOUOVV LEYOAES TOGOTNTES
EVEPYELOG KOl TO KAOIGTA ONUOPIAY] GE EPYUGIEG TOV ATALTOVV KAAVYT UEYOA®V OATOCTAGEWDY

[3].

Ewcovo 8: UAV oxo 1o AI1O
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UAYV ka0etng amoysioong ko wpooysioong (VITOL)

"Evag cvvdvacudg tov 600 mponyovpevev katnyopiav, to VTOL eivar vBpowkd UAV ta
omoia meptiapuPdavouvy 1660 otabepd mTepHyla, 0G0 Kot EMKEG TOV YPNGLOTOLOVVTOL KATH TN
duapkela ¢ mtnong. Ot EAKeC Tovg emMTPEMOVY TNV KAOETN Omoyeiwon, EVed e Ta OTEPH

TOVG UTOPOVV VO KAADWOLV LEYAAES OMOGTACELS LLE LIKPT) OaTavn eveépyelog [2].

/ -
Vallh .

Drone

Eixova 9: SVI VanguardProfessional LR VT O drone.
KGOeTnS amoyelmong Kot mpoayelwans omo v sunbirds

1.2 E@appoyég pn emravopmpévev evaipiov oynuateoy

To yeyovog 6t1 pmopodv va KivnBovv TpiodlieTato GToV YMPO Kol 0 TAOTOS HTopEl
va €xel Tov ELeyyo omd amdoTacn, GAAL Kot TOALAPOLA dALD YOPAKTNPIOTIKE, BETOVY To Un
EMOVOPOUEVA EVOEPLO. OYNUOTO ©OG EEUIPETIKN EMAOYN Y10 TOAAES EQUPUOYEG GE TOAAOVG

KAGdOLG .
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® Y TpuTIOTIKEG EQUPUOYES

H npom xoatayeypappévn otpotiotikn eeappoyn tov UAV eivar mpv and mepimov 100
ypovwo 6tav 1 Bevetio BopPapdictnre and v Avotpia to 1849 [4]

® KvPepvntikég e@appoyég

AmooTOAEG IOV L KLPBEPVNON KPivel TG ivar EMKIVOLVES Yol TNV COUATIKY oKEPOLOTNTA
evog mAnpopatog, givor dvvatd va TG avabécel o drone. Tétoleg amootoAég pmopetl va
elvar , moAwpeg TEPUTOAEG GLVOPWV, EMYEPNGES OACMOONG GE TEPLOYES LE EMKIVOLVAL
VAKG , Ko TOAAEG GAAEC.

® Xoum

Otav éva této10 OyMua etvor d100€c10 TPOog GAOVE OV UITOPEL VO ATOKOTEL KOl TO KOUUATL
g oaokédaons. Ta tehevtaio xpoVia 1 KOWVOTNTO TOV OEPOUOVIEAITTMV EXEL LEYOAN
avéNoT, PE amoTELEGHO TV O1A000T OVTMOV TV OYNUATOV. AVTA 1) ADENCT EVOLUPEPOVTOC
€xel eépel ToALA BeTikd oToV YOO TV drone enthusiasts.

® Ermayyehpnotikéc e@appoyég

Oco mepvave ta ypovio mhpo mOAAES eTOpEiEG OVOKAADTTOVY To OPEAT TV drone Kot To
EVOOUOTMOVOLY GTOLG EPYOCLOKOVG TOVG Ywpovs. H mo xown evoopdtwon tovg otov
EMAYYEAULATIKO YOpO givoar omnv Aqym ewovov N Pivteo. H aepopmtoypdeion kot 1
aepoPivteookonnon icwg eivar m mo Poacikn Asrtovpyia tovg. Eeappoyéc avtov tov
Aertovpyidv PAEmMOLUE OTOL OPNUIOTIKA OTOT, OTIG TOwieg , oTov afAnTIcud, otnv
TPIGOLAGTAT YOPTOYPAPNON KOl AALOV.

® Ilopddoon wpoidovrov

[ToAAég yvmotéc etapieg €xovv evidéer ta UAV otV HETOQPOPA TPOIOVI®OV TOVG LE
YOPOKTNPIOTIKO Topddstypo v Amazon. Mg avtov tov Tpodmo, eATO0QOpa oG delyvouv
v €€EMEN KAl TNV GLVEICPOPA TOV UTOPOVV VO £YOVV TETOLOL £100VG OYNUOTA. LTO HLEAAOV
UmopoOUE vo 00VUE GiTIoN avOpOT®V CE OMOUOKPLGUEVES TEPLOYES 1 KOl OTOGTOAN
QUPUAK®OV.

® AmooToAriC £pEVVEG KO HLAGMONNG

doimtéc amod 1o Ipdv Katackebacav drone Tov peTaPEPEl GOGIPLA Yo VO GAOGEL ATOU OO
mOavo mviypd[S]. ‘Eva axdpa project dtcmong €xer avamtvéer 1o Delf University otnv

OM\avdia, 6mov o drone petagépet £101k0 EomMGpO Yo Tpmteg PorBeteg [6].
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Kepdraro 2: Aropaxpoopévog 'Ereyyog

Muog kot To oxfuato €ivot pn emovOpmuEVA, 0 EAEYYO0G Omd amdoTACT Elval 0 KOPLOG
TpOTOG KoTELOLVGNG TOVG. AdY® TOL TANOOVG TOV EQUPLOYDY TOL UITOPOLV VO EYOVV TETOLN
oynquota égovv avamtuyfel paydaio Kot ot TeXVKEG TnAekatevBuvorng tovg. Meydeg
Bopnyoavieg, 6mowg n MOTOROLA solutions, péypt kou amiol youmiotes £xovv avamtviet
TPOTOVE KOTEVOLVONG Kot XEPIoHOV TETOI®V oynuatov. Kamoleg amd avtég Tig teyvikég givor

01 eTaKkOAOVOEC.

2.1 Teyvikég 0mOpaKPVOREVOV ELEYYOV

® Live Streaming amw6 NAEKTPOVIKI] GUGKEDT]

‘Evag amd tovg mo dwdedopévovg tpoOmovg eAfyyov evog drone elvar pécm KAmOLOQ
NAEKTPOVIKNG GLOKELNG, Ommg smartphone 1 tablet. Apketég etaupeiec, dmwg n DIL, €yovv
ONUIOVPYNGEL EPOUPUOYEG TTOV ETMTPEMOVYV TOVS YPNOTES Vo EAEYYOVV TO drone tovg amd T0
Kvntd tovg ALpmvo. Méow WiFi 1 Bluetooth, to smartphone amotedel mopmodg oL
onpatog kot to drone o 06KING, £TG1 0 YPNOTNG Umopel Kol To TNAEKATELOVVEL TOAD £VKOAM

OO TNV NAEKTPOVIKT] TOL GUGKELN.

7 i
Gooms Fom ATAKEOFFA [ 1] GPs

Ewcova 10: O0ovy smartphone, eva yivetar n tnAekatevBovang tov
drone
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® Transmitter & Receiver

'Towg 0 Mo cLVNOIGUEVOG TPOTOG YEPIGHOD UN ETOVIPOUEVOD OYNLOTOG EIvaL [LE TNV YPNIoN
TAEYEPLOTNPIOL EKTOUTNG. Ot GLOKEVEG AVTEG EKTTEUTOVY GLYVOTNTEG 0o 27MHzZ péypt Ko
5.8 GHz pe ovykekpipéva mpotokoAla Kwowonoinong onuatog[7]. Ta mpotdkorra avtd
yopilovioar oe dvo katnyopies. TX Protocols, ta omoio oyetiCovron pe v emkovovia
avapeca otov mound kot 0éktn. RX Protocols mov oyetiCovton pe v emkowvmvia avdpeso
otov Oéktn kot tov Flight Controller[8]. Ot Aaféc tov tnAg)epiompiov TPOGPEPOLY
acvykpltn otabepotnro ko akpifeia otov yepiopd. Emmiéov, vmdpyovv cvokevég mov
vrootnpilovv cvuvdeon tov smartphone cav 006vn, otV wepintwon mov to drone dtnbétel

Képepo.

Ewcovo 11: DJI phantom remote
controller. Tnieyeipiotnpio e DJI
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® A7né TOV VTOLOYIGTI] HEGM KANEPOS
Ye o peydin kowotnta mov vrootnpilovv kot e€elMocovv ta drones, vrdpyovv moAAol
drone enthusiasts mov &yovv Bpel vEOLg TPOTOVE YEPIGUOV OVTAOV TOV CLOKELV®V. Eyovtag

Aouov, évav arduino pe o wireless kdpra, po kKapepa kot éva drone, €0V KATAPEPEL VA

QTIAEOLV £VOL TPOYPOLLLO TNAEXEPIGLOV ATTO TOV VITOAOYIGTY] LEG® OIKTVOV. [9]

USB Camera

Arduino

Nordic Wireless Card

Eiwcovo. 12: Fly a mini-drone with your computer! Ilpotlext tniexarevBovong drone
OO TOV NAEKTPOVIKO DTOAOYLITTH
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Ke@draro 3: YAk0 Kot Loyiopiko mov yprnoiporononke

[No mv enitevén ™G MOPOVGOG TTVYOKNG €PYACIOG NTOV OovoyKoio 1 Xpnom
GLYKEKPIUEVOL VAKOD OAAL KOl AOYIOUIKOL €Tl ®oTe  vo emtevyfodv ta emBountd
AmOTEAEGUATO. £TO KEPAANLO 0vTO Ba Yivel TapovsiocT TOV TOPOV TOL YPNCLUOTOWONKaAY,
aAAG Kot ovaAvon Tov Ady®mV Tov EMAEXONKOV 01 GUYKEKPIUEVOL Y10 VO OTTOTEAEGOVV TNV

gpyaoia.

[T ovykekpéva, Ba avapepBovv avalvTikd To EEQPTNHOTO TOL OToTEAOVV TO quad.
Oa e€etaotel T0 AOYIoUIKO Y100 TOV TpoYpappatiopd tov drone. Oa yivel avdilvon oe Bdbog
TOV UIKPOEAEYKTN TTOL YPNGLUOTOMONKE Yo TNV eMKOv@Via HETOED VTOAOYIGTH Kot drone.
Kot téhog vrdpyel 0 AOYICUIKO TPOYPOUUOTIGHOD TOV EAEYKTH KOl TO AOYIOUIKO yloL TNV

oNuovpyic TOV TPOYPAUUATOS EMKOIVOVING HEGH TPOCOTIKOD VITOAOYIGTH e To drone.
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3.1 Drone (vAi1ko0)

To drone mov ypnowomombnKe o©TN OCLYKEKPIUEVN TTLYWOKY &xEl To. €ENG

YOPAKTNPIOTIKA.

Miaicwo (Frame): F450 Drone frame.

‘Eva mhaico 450 yiliootdv (mm) yio ) Kataokevn evog drone. Alafétel TAoKETo KATOVOUNG

pevpatoc (PDB) kot 4 moda yuo otpién.

Eiwovo 13: F450 Drone Frame. [T aioio F450 drone
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Kwntipeg (Motors): Mini Brushless Motor MT2204 2300KV.

O kivntpeg ota drones givat 600 €0dV. Yrdpyovv ot brushed kivntipec, yio to micro 1
nano drones kot ot brushless, mov eivat Mo peydrot o péyebog Kot 1oy Yo To LEYAADTEPOL
UAV [10]. 'Eva axépa yopaktnpiotikd toug, ivor o avaypoaedpevog aptfpog KV. Avtog o
ap1Ouog mpocdopilel Tig oTPoPEc ava Aemtd / volt. tnv mepintmon g KOVIG LITAPYEL
évag kovnmpag MT2204 pe apBpod KV2300. Avtd onpaiver 6t av Bécovpe téorn tov £vog

Volt 610 potép, avtod Oa neprotpépeton pe 2300 otpoPég T0 AemTo.

Awduetpog: 28mm.
Bépoc: 30g.

2ZUVOAKO DWOC: 36mm.

Méyiot oyte: 150W.

Ewcova 14: Kwvntipags MT2204 ue op16uo
KV2300
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Eleyxktég Tayvtntac (ESC): XXD HW30A Brushless Motor ESC.
O eheyktég tayvmrag (ESC) 0nmg vodniodvel Kot To 6vopa Tovg ivol ovtol Tov A&y oLV
™V To0TNTO TEPIGTPOPNG TOL KAOe Kivntipa £161 dote To UAV va Kivelton GOUQOVO LE TIG

oonyieg mov Aaupdavetl anod tov flight controller [11].

Bédpoc:25g.
Awotdoelg: S7/mm X 25mm X 8mm.

2vveyéc pevpa: 30A.
Loybc e16660v: 6V - 12V,

‘E€obo¢ BEC (Battery Eliminator Circuit): SV/3A.
(umopel va ypnoonomBet  wg mnyn yro GAAa

TEPLPEPELOKEL)

Ewcova 15: XXD HW30A4 ESC.
Hiextpikog  eleyxrng
TOY0TNTOG.
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E\eyktig IItmong (Flight Controller): Sp Racing F3 Flight Controller board deluxe.

O ekeykm mmong (FC) pmopel va tov mopopolooctel pe v pnTpikn kapto evog
nAekTpovikov vrroAoyloty|. Kovundvovrog 6ia ta eaptiuata (ESC, receiver, kapepa) moveo
o auTOV Kot pe  €va cLVOAO amd KLUKAGUOTO Kot oateOntipeg, mov dabétel o idog, sivar

ovTOG TOV “acBavetar’ Tov xwpo, eAEYyeL To drone kot emkowvavel pe tov ypnotn [12].

Awoctdcelc: 36mm X 36mm.
Bapog: 5¢.
Eneéepyaotng: STM32F3.
AwcOnmpeg: MPU6050 accelerometer/gyro,MS5611 barometer,QMC5883 compass.
Sockets:
4x 4pin JST-SH sockets (I12C, SWD, 2xUART)
2x 8pin JST-SH sockets (PPM, PWM, SERIAL RX, GPIO, ADC, 3V, 5V, GND)
8x 3pin though-holes for pin headers for ESC/Servo connections.

2x 4pin though-holes for pin headers for 2x serial ports.

2x 2pin though-holes for pin headers for battery voltage and buzzer.

Eixovo 16: Sp Racing F3 Flight
Controller board deluxe.
Eieyxrig mrnong SP Racing F3.
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Mmnatapio (Battery): LYNYOUNG 11.1V 1500mAh 30C Lipo Battery.

O mo omuoeing tomog umatapiog oty kowdtnta tov UAV eivar o1 pmatapieg Abiov
noAvpep®v 1 Lithium Polymer (LiPo) batteries. Ot LiPo puratapieg eivar apketd ehagpiéc,
EYOUV UEYAAN YOPNTIKOTNTO Kol OlTpovV oTafepd PELLA, YOPAKTNPIOTIKG KAVE VO, TG
0écovv ¢ voduepo éva emroyn [13]. O deiktng C mov OtakpiveTon TOPAKAT® VITOONAMVEL
TNV KAVOTNTO TNG UTOTOPiog Vo TapEYEL PEOUO GE GYECT HE TNV YOPNTIKOTNTE TS XNV
nepintowon mov 1 pratapio &gl yopntkodmto = 1500 mAh kor C = 30 onuaiver 6t pmopel

va mapéxet 1,5A * 30 =45A peopa.

Xopnrikdétnta: 1500mAh.
[Toc0016 Guveyovg ekpoptions: 30C
Téon: 11.1V

BYopa: XT60

Ewcova 17: LYNYOUNG 11.1V 1500mAh
30C LiPo Battery. Mrozopio. LiPo
1500mAh
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TniexoatevOvvon (Transmitter): Newest Flysky FS-i16 FS 16 2.4G 6¢ch RC Transmitter
Controller w/ FS-IA6B Receiver.

Amotedeitar amd 600 PEPT, TOV TOUTO TOV TOV EYEL GTNV KATOYN TOL O XPNOTNG KOl TOV OEKTY
mov PpiokeTon whvw oto drone. Me gbpog cuyvotrog kovtd ota 2.4GHz ko €&€1 dabéopa

Kavéla gfvor pio ToAD KaAn Aoy Yo TOV TNAEXEPIGHO VO quad.

Evpog padocvyvotntag: 2.405 - 2.475GHz
Evpoc {ovng (Bandwidth): S00KHz

Kavanma: 6.

P

Ewcova 18: Flysky FS-i6 Transmitter Controller.
Tnieyeprotipio Flysky FS-i6..
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3.2 Drone (Aoyiopiko)

Kotaokevdloviag éva quad amd tv apyn, mépa amd 10 LVAIKO mpémel va 000&l
wwiteprn onuacio Kol o€ KAmolo Pacikd YopaKTNPIoTIKAE TOL AOYIoUIKOL Tov. To facikdtepo
otoyeio oe éva drone eivar o Flight Controller. Ildve Tov KovpT®VOLY OAC TO. LTOAOITAL
otoyeio ko efvot oVTOC OV £xEL TNV €VOVVT VO TAL GLVTOVIGEL £T61 MGTE OAO TO GUGTNLO VO
dovAevel evappoviopéva. o tov okomd ovtd, ypnowonombnke to Cleanflight. To
Cleanflight eival éva ovolytod AOYIGHIKOD TPOYPAULL, OVAUEGH GE TOAAG GAAQ, TO OmOio
emrpénel tov mpoypappatiopd tov Flight Controller méve oto drone. EmumAéov mpocpépet
OTOV YPNOTN TNV KovOTNTO Vo Topoakolovdnoel dtapopa yopaxtnpiotikd tov UAV(1oy0
Kvntpov, PapopeTpikd K.0.) 1| Kot va tpocBécet didpopes Asttovpyieg o€ avtd(Arm, Angle,
Beeper x.0.). ®a eEetaotel MO avoAVTIKE 0TO €mOPEVO KePAAMO. Mepikd akOpo TETOo

npoypdaupata ivor To Betaflight, to Butterflight, to Raceflight kot to KISS [14]

® To KISS givar amd ta mo amAd software oo pe TakTd EvNEPOUEVO AOYIGUIKO Kot
Yopic TOAAEG emA0YEC va pumepdebovv Tov yprotr. H éElhenym emnpdobetwv pubuicemv
BéPara elvar kat éva amd to peydAo HEWOVEKTAUATO TOV, KAOMG £vag EUmEPOg TIAOTOG
dev umopel va £xel mpocPaom oe mo eEgdikevpéveg pubuioerc.

® To Raceflight (FlightOne) £yet mapopown Asttovpykd yopaxtnpiotikd pe to Betaflight
kot to Cleanflight. To AoyiopiKd avTd EMKEVIPAOVETOL TO TOAD GTO, AYOVICTIKG KO
axpoPatikd yopoktnplotikd evog drone.

® To Butterflight eivon pia exdoyn tov Betaflight mov otoyedel ota mini quads.
Téhog 1o Betaflight av Oyt n xoAvtepn, eivoar por amd TG KoAOTEPEG EMAOYEG Yol
eQapUoOYEG ovtod Tov okomob. H kowomnta yOpw tov eivor oapketd peydAn pe
amotélecua vo, vrapyovv owabéoiueg Avoelg yio kabe mpoPAnua mov mbavov Ba
npokvyel. Ymootpilel éva peydho minbog amd Flight Controllers kot otoyevel va
e€ummpetnoel TIg avayKes Tov  kdBe yeplot aveCaptNTOG oT0 TL 6TOYXEVEL. Me TIg
ovveyoueveg avopaduiosig to Betaflight elvar éva mold duvatd epyareio yuo kébe drone

pilot.
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3.3 NodeMCU (viiko)

O NodeMCU eivon pia mpoypoappotiiopevn miakéta tov otpiletar otov ESP8266-
12. O ESP8266-12 givau éva youniod koéctovg microchip pe eveopatopévo TCP/IP stack
(éva oet amd mpwTdKoALL emkovaviag) Kot tkavotnteg pikpoereykty. O NodeMCU eivan

éva eEapeTikd epyareio yia apkeToHg AOYOVS

Apywcd etvar por pikpn kKot coppfoty mAoakéto mov umopet vo eEummpeTnost pkpd
oAAG ko peydAo projects. To kO0TOg €ivorl €vag onNUOVTIKOS Tapdyovtag, Kaddg m
OLYKEKPIUEVN TAOKETO, Uopel va Bpebel oe TOAD younAn T o€ oXEoT UE TIG OLVATOTNTEG
¢ Efvarl o apketd duvarn mhokéta, pe 13 GPIO pins and ta omoia ta 12 givor ymeloxd
Kot 10 éva avaroyikd. EmmAéov and 1o d1 péypt 1o d8 pin pmopei va exknépyer PWM onua
mov glvol Kot avaykoio Yo To cvuykekpuévo project. ‘Evo akdpo yopaxtnpiotikd sivor n
YOUNAY] KOTOVOA®GOT EVEPYELNG, TOAD ONUOVIIKO TAEOVEKTNUO Kpivovtog OTt Oo avtAet
evépyela omd 1o drone mov amd HOvo Tov EYEl APKETA PeYAAN Katavdiwon. Téhog, eivar moly
€0KOAN otov mpoypoupatiopd tg. To open source community £€yel Onpovpynoet
BPAoONKeg avéG va TPOYPAUUATIGOVY TNV GLYKEKPIUEVT TAakETa amd to Arduino IDE,

éva TePIPAALOV YVMOGTO Y10 TOV TPOYPUUUATIONO TOL pikpoeAeykT| Arduino. [15]

Mo ™ ovykekpévn mroyokn epyacia Oa ypnopomrombei o NodeMCU Devkit V1.0
(NoceMCU V2), o devtepog otn yevid tov petd tov NodeMCU Devkit V0.9, éyovtag mavem
tov avapoducuévo esp8266-12e (WiFi module).

Ewova 19: NodeMCU V2.
Mixpoeieyktiigc NodeMCU
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3.4 NodeMCU (Loyiopiko)

Onwg mpoavagépbnke, yoo TOV TPOYPOUUOTICUO 1TNG OCUYKEKPIUEVNG TAUKETOG
ypnoorombnke to mepPaiiov mpoypoppoticpod tov Arduino. To OloxkAnpopévo
[Tep1pdrrov Avantuéng Arduino IDE eivan éva multi-platform npoypappa, dniaon propel va
tpéel oe OlopopeTikd Aoyiopkd. To GUYKEKPUEVO TPOYPAIO YPNCLUOTOLEITOL Yo VO
TPOYPOUUOTIOTOVV TAOKETEG oov Tov Arduino, Opumg o ypNotng He TG KATAAANAES
BpAoOnkeg, umopel va ypdyel kwoka yia kébe couParn mhakéta. Eivar dEo va onueimbei,

OTL 01O TO TEPIPAALOV avamTLENG YpNopomolel TV YAwooa C kot C++. [16]

. @ Blink | Arduino 1.8.5

Blink §

/¢4 the setup function runs once when you press reset or power the board
void setup() {
/f initialize digital pin LED_BUILTIN as an output.
pinMode{LED_BUILTIN, OUTPUT);
}

/¢ the loop function runs over and over again forever

void loop() {%

digitalWrite{LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000) ; A/ wait for a second
digitalWrite{LED_BUILTIN, LOW); /7 turn the LED off by making the wvoltage LOW
delay(1000) ; /¢ wait for a second

¥

32 Arduina/Genuino Uno on COM 1

Ewcovo, 20: Arduino IDE. Ilepifoiiov mpoypoupationod yia Arduino kot alleg
TAOKETES
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3.5 PC Drone Controller (Loyiopiko)

Mo ™ onuovpyio Tov TPoypaupHaTog TAoNYNoNG Tov drone, HECH MAEKTPOVIKOD
VIOAOYIOTN, YPNowomombnke 1mn YyA®ooo mpoypoupotiopod Java kot to  mepPaiiov
npoypappaticpov (IDE) IntelliJ. H Java elvat g mpoypoppatiotikn yAowooo, mtov Pocileton
ot Oonmuovpyie KAdcemv Kot avtikelévov. Eivol po yevikod okomov yAdcoo kol To
TPOYPAUUOTO TNG UTOPOVV va TPEEOLV GE OTOONTOTE GLGKELN VIOCTNPIfEL T YADOOW

péow tov JVM (Java Virtual Machine)[17].

Mo v dnovpyia Tov Aoyiopikod ypnoipwonombnke to IDE, tng JetBrain, IntelliJ. H
JetBrain sivon pio etoupeio dnpiovpyiog AOYIGUIKOD, 1| OTOI0L GTOYXEVEL VO TKOVOTOWCEL TIG
OVAYKEG TOV TPOYPOUUOTIOTOV AOYIGHIKOL Kot TV project managers[18]. 'Eva oand ta

kaAvtepa IDE yuo v dnpiovpyio AOYIoUIKOV €lval S100EG1ILO GTOVG POLTNTES OWPEAV.

se Kite // Don'

Eiova 21: IntelliJ UL leﬂdMov DO

his at sta

ypoyuotionod oo v JetBrain
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Kepahiaro 4: Yromoinon ntoylokng epyaciog

Ye avtd 10 «Kepdhao Oo efetootel  avodvTikOteEpo  TOL  gpyoieion oL
yxpNoonomdnkav, tov poAo mov gixe 10 KABe €va, kaBMOG Kol T GUVOAIKA Prjpota mTov

aKoAoLOTONKaY Yio TV OAOKANP®GN TNG EPYOACIOGC.

v apymn, ovarveTal 1 dadtkacio cuvappoAdynong tov quad, o TpOTOg dNAAON LE
tov omoio kortaokevdletor Prua mpog Prpa. Xtnv  ovvéxew, 6Oo  akolovbncel o
npoypoppatiopog tov Flight Controller péow tov Cleanflight. OlokAnpovovtag v
GLUVOPUOADYNON KOl TOV TPOYPOUUATICHO Tov drone, Ba yivel pia avaeopd oto onuavTiKd
Koppdtie tov kddwko tov NodeMCU oaidé kor tov PC Drone Controller (mpoypopipio

kaBodnynong quad pHEG® NAEKTPOVIKOD VITOAOYIGTY)).

4.1 Xvvapporoynon quad

INa v ocvvappordynon tov quad, mépa amd 10 Pacikd LAKO Tov avoaeEépinkKe 610

Kke@ahato 3.1 Ba wpémetl va vrdpyovy Kot Ta erakOiovda epyareio:

1. Bullet Connectors. "o Tnv €0koAn c"\ \‘ )

ocuvvdeoporoyia twv ESC pe ta motors. i

Ewova 22: Bullet
Connector. Akpodéxteg
UTTOVaVO,
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2. Male XT60 Connector. ®a cuyKoArnOel movw
oV TAakéTa dtovoung pevpatog (PDB).

Ewcova 23: Apoeviko fooua
XT60

3. Soldering Kit. EpyaAeio amapaitmto yio
™ ovykoAAnon. Eivon avaykoio n
YVOOT GLYKOAANGNG LLE KOAGL Kot 1)

THPNOT TOV UETPOV OCPAAELDG .

www.palolu.com

Ewcova 24: Solder Iron. Xidepo kolinong

4. Tire ups. ['a v ac@aing Tpdcsdeon TV

Spopov e&apmuatwv Tive oto quad

Ewcova 25: Tire ups. Asuotixa
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Apywkd, tpénel vo pmovv to bullet connectors otig dkpeg towv ESC kot tov motors

€161 OGTE vaL Yivetatl €DKOAN 1 OAACYT TOV GLVOECEWV.

Ewcovo 26: To potép Ko o1 eAEYKTES TOYVTNTOG UE
TOVG AKPOOEKTES UTOVAVA. Y10, EDKOAOTEPY GVVOEOH
uetalo tovg.

"Yortepa, yivetar n k6AAnon tov ESC kot tov apoevikod XT60 méive oto power
distribution board (PDB) 6nwg @aivetar oty eikdva 27. To ypdUO VTOINADVEL TOL TPEMEL

Vo et To KaOe KaAmoto, pavpo yia ( - ), kokkivo yo (+ ).

Ewcova 27: Iivakog otavouns peduatos ie GoVOEOEUEVODS TOVG EAEYKTES
TOY0TNTOG.
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Aoy &pouvv yivel ou oamapaitnteg koAAoels, Npbe n opa va cvvdebel o Flight

Controller pe ta motors Kot Tov receiver. Mg v kafodnynon tov gyyepdiov o ESC kat o

receiver cuvoéoviar mhve otov FC. Ztnmv ovykekpyévn epyacia ypnowonoteiton o SP

Racing F3 kot 8o akorovBeiton To d1cd Tov manual.

SWD Debugging
connector
UART2 connector
Micro USB socket
UART3 headers
UART1 headers
IQ_1 connector
I0_2 connector
Battery voltage
monitoring headers
Buzzer headers
0. ESC / Servo output
headers
11. Boot headers

=0 LONohhLan

Tobla Lagend

Port o
Port rambar

[8= [apc 2 /RSSI

A. Power LED

B. Status LED

C. Orientfation indicator

D. Accelerometer & Gyro
sensor

E. Magnetometer ([Compass

sensor, Deluxe Only)

F. 8Mb Flash Storage

G. S5TM32F303 processor
with FPU

H. M3 mounting hole

e oitwgre development o

Cannot be used when UART2 is enabled. Use an STLink debugger with OpenOCD or a Hink debugger.

UART2 connector - Used for 5.0v Serial 1O. [GPS, etc.)
MUST NOT be used when SWD port is in use.

UART3 headers - Used for © 2+ Serial 10. (Serial RX, efc.]
MUST NOT be used when PWM RX is in use. MUST NOT be used at the same time as 10_2 CH3/4.

UART1 headers - Used for 5.0v Serial 10. (OSD, etc.)
MUST NOT be uvsed when a cable is connected to the USB port.

IO 1 connector - PWM RX / PPM RX / GFIO / LED Strip
When using a PWM receiver connect CH1,/2/5/6 to PWM RX.

LED Strip data signal can be vsed to change individual colors of each LEDs on a strip of WS52812 RGB leds -
Perfect for battery warning lights, orientation lights, indicators, failsafe, display flight modes, efc.

CH1/2/5/6 can be used as a general purpose 10s when not used for PPM/PWM RX.

A 2 3y output is also available.

0.2 . Serial RX / PWM RX/ GPIO / UART3
‘When using a PWM receiver connect CH3/4/7/8 to PWM RX.

When using a Serial RX receiver (S.Bus, SUMD/H, etc.) use GND/VCC/CH3 (UART3 RX).
CH3/4,/7/8 can be used as genercl| purpase 1O when not used for Serial/PWM RX.

CH7 /8 can be used for a Z 3+ Sonar sensor when not used for PWM RX.

ADC_1/2 can be used to connect Battery Current Monitoring and RSSI signals. (2 2+ MAX).

Ewcova 28: Eyyeipioio eleyxrn nrnons FC SP Racing F3.
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Onyog ota eAAnvika:

T o ™ my

SWD/DEBUG connector - §0pa yio 1oV Tpoypappaticpd 1 myv avopdduion tov
AOYIG KOV,

Universal Asynchronous Receiver - Transmitter 2(UART) - amoctoAn Kot
GLALOYT TANPOPOPLOV HETAED TOUTOV Kol OEKTN.

®vpa Micro USB - tpopodocio Kot 6OvOeon TG TAOKETAS LLE TOV VITOAOYIGTY).
UART 3.

UART 1.

Input / Output (I0) connectors - cuvdEselS 10000V / €£600V.

IO connectors.

Pins yia v mopakoiovOnon Tov T060cTON TG HIaTopiog.

Pins yia tnv cOvdeon pe buzzer pe oKomd TV Xpron MYOL Yo TPOEWOTOINoT).

. Pins ywo tqv ovdeon towv ESC.

. Pins éto1 wote va Bécovpe tov FC og boot Asttovpyia Kot vo €yKOTAGTIGOVUE /

avafaduicovpe 10 Aoylopuko pécm tov USB.

Led tpogodociag - €voeién vy 1o av o FC tpogodoteitan emopk®dg

Led katdotaong - deiyvel oe 11 Katdotaon Ppiocketar o FC avdioya pe tov puOud
mov avopocPnvet.

Béloc mpocavotolopod - dgiyvel otov ypriotn mov eivor M mpokabopiopévn
urpootd Béon ( B€on 0 ) Tov FC.

Enttayvvoiopetpo Kat yoposkomio.

Maoayvntopuetpo.

AmobnKevTIKOC YDPOG.

Enelepyaotc.

TpbOmeg yro v otpién o Pdon M3.
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Me Bdon 10 mapandve eyyepidoto Bo mpénel va tomoBetnBovv ot ESC pe v oepd

ota pins mov Ppickoviat ot B€omn (10 amd o manual) divovtag Bdon otnv TopoKdTo KoV

[MPOXZOXH: xdbe ESC éxer xou éva Pdopo Dupont 3p, omwg g ewovag 30
(pavpo/xkaé: Ground, koéxkivo: 5V, kitpwvo/donpo: onua). O FC dev mpénel va maipvel
pevua omd TEGGEPLS SLOPOPETIKEG TTNYEC. I avtd 10 AOY0 amd tovg tpelg ESC Oa mpémetl va

otocVVOEDEL TO KOKKIVO KAAMDA10.

1
@ ®

Ewcova 30: Iltnon tov quad oe Ewcovo, 29: Xovoeon
oxnuo. X Dupont 3p

Téhog, ouvdéetan o Receiver otig 00peg €€600v (6 ko 7 amd to manual). Ot €£odot
tov FC praivouv wg e&ng:
IO_1.pinl CH1 oto GND pin tov receiver,
IO _1.pin2 CH1 oto VCC pin,
IO 1.pin3 CHI1 signal pin,
IO_1.pin4 CH2 signal pin,
IO_1.pin5 CHS signal pin,
I0_2.pin3 CH3 signal pin,
10 2.pin4 CH4 signal pin.

Ewcova 31: Aéxtng onuarog FS-iA6B
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4.2 llpoypappotiopds FC ko oAokApmon cuvappordynong quad

Hexwvovtog pe 1o Cleanflight npénet va opiotel mowog eivon o Flight Controller mov

YPNOLOTOIEITE KOOMG Kot Toto, tvan 1) emBountn tov firmware £€kdoon.

Meténerta, @optovetoar to firmware kotr yiveton flash. A@od oloxkAnpwbei m
dwdkacio mpémel va yivel €heyyog g Bvpag emkowvoviag (otnv 006vn mdve de€id) otnv
omoia €xel ovvdebel o FC kot motdvtog to Connect B epgavictel n apyn o06vn tov

pvOuicemv.

to-Connect Connect

Show unstable releases
SPRACINGF3 v

Choose a Firmware version for SPRACINGF3 w =

C_- Mo reboot sequence

Flash on connect

Full chip erase

1 ) Manual baud rate 115200 ~

Eicovo 32: Eykataotaon Loyiouixod yio tov Flight Controller uéow CleanFlight.
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v apywn 006vn pmopel va det Kaveig to drone kot Kamoteg Pacikég TANPOPOpiES.
Amo v 006vn avt) Ba yiver 1 Pabuovopnon Tov EMTOYVVCIOUETPOV, TUTMOVTAG TO KOV
Calibrate accelerometer. Eivatr onpovtwo, mpwv yiver n mopondve dadikacio, to drone va

tonofetn0el o€ o enimedn empavela.

OB f8OMB $

Disconnect

+ Setun DOCUMENTATION FOR 2.5.0
| Calibrate Accelerometer | piace board or frame on leveled surface, proceed with callbration, ensure platiarm is not moving during calibrarion perid
‘ Calibrate Magnetomete| ‘ Move multirotor at least 360 degrees on all axis of rotation, you have 30 seconds to perform this task
| Reset Settings | Restore settings to defaule
‘ Backup ‘ ‘ Restore ‘ Backup your configuration in case of an accident, CLI settings are not included - See ‘dump’ cli command
Info
) 313 d
Heading:, 312 deg Reset 7 axis, offset 0 deg
Pitch: 18.6 deg Arming Disable Flags: 317
Roll: -5.7 deg (
0mAl
0.00A
Sl 14%
GPS
E
sats:
Letitude:
Longitude
Instruments
Dor urilizarinn: - 970 11 2% | Darkar arrar-0 | 130 arrar- 1 [ curlaTima-2na | epilinad-210 |

FEirmwara: CLEL 2 B0 Confiourarar 24 0

Eicovo. 33: Apyixo mapaBopo tov Cleanflight ueta v eicodo.

Ymv ovvéyela, oto mapdbvpo Configuration Oa mpémel va pmel 1 emioyn PWM yuo

10 ESC/Motor protocol, Quad X cto Mixer, ka0ag kot 1 erthoyy PWM RX input yio tov

Receiver.
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‘Eneita, oto mapdbvpo Modes mpootifetor 1o ARM ko ANGLE mode ywo tov
gbkoAo Agxepopd tov quad (BAéne Eucova 34). Kat ta 0Vo modes pmopodv va ta tebodv
oto kovol AUX 1. To ARM evepyomotel Toug kivntipeg kot Balel to drone e Agttovpyia
nmons. Me 1o ANGLE mode to drone ypnowomolel to €MTOYLVGIOUETPO Kol TO
YUPOOKOTO, €161 O0TE Vo, 16opponel. Elval po moAd kohn emAoyn yioo apydplovg mov

Eexwvave va pabaivovv v mionynon evog UAV

Wodes DOCUMENTATION FOR25.0

Use ranges to define the switches on your transmitter and corresponding made assignments. A receiver channel that gives a reading between a range min/max will activate the mode. Remember to save your settings using the Save buttan

w MR I

in: 1750

Add Range Max: 2100 900 000 1200 1400 500 1600 600 2000 2100

we: MR I

in: 1700

Max: 2100 900 1000 1200 1400 1500 1600 800 2000 2100
Eixova 34: Arm kou Angle mode atnv kaptélo. Modes tov Cleanflight.

Téhog otnv Kaptéla Motors pmopel va yivel ) fabpovounon tov kivnmpov. Katd m
cuvapuoAidynon tov quad, 6to Tponyovpevo vrokediato (5.1), dev déOnkav ot ESC pe tovg
Kwvntpec. o avtdv tov Adyo mpémer va Pomboldv ot kivnthpeg mave oto frame kot vo
ouvoebovuv pe toug EAeyktég Toayvmrag (ESC) péow twv bullet connectors. Aev eivai
aropaitnto vo tomobetnOel ta POopa oe cuykekpévn Béon kabdg n cwot obvdeon Ba

aKolovOceL apyoTEpQ.

41



[Tpwv yiver arm wpémetl va d00el 101aitepn onuocio otig 0dnyieg Kot vo agaipefovv ot

EMKEG. XNV GUVEYELQ, LLE OTOGVVOEOEUEVT TNV UmaTapia, yivetal arm tov drone TaT®vTog T0

kovuni kato 6e&1d (PAEme Ewcova 35) kon mpémet vo tebel n undpa. Master, mov edéyyel v

T OA®V TV Kivnmpav, oty 1) 2000. Metd and avtd eravatomodeteitol 1 pratopia.

A@o¥ axorovOncel YopaKINPIoTIKOS NYX0G, YounAdvetor 1 undpa oto 1000. 'Evag dedtepog

YOPAKTNPIOTIKOG YOG o onudvel Tmog 1 Pabuovounon tov Kvntpov £yl emttevydet.

DOCUMENTATION FOR 2.5.0 -

1000 1000 1000 1000 1000 1000 1000 1000 Master

Motors
RESET | gyro ~
_® @ Refresh: |20 ms hd
Scale: 2000 hd
T
@ © .
Voltage: 0V Amperage: 0.00A Amp.drawn: 0mAh RMS: m
oo ervas
1 2 3] 4 5 6 7 8 2 3 4 5 6 7 8
1000 1000 1000 1000 0 0 0 0 180N 1500 1500 150N 1500 1500 150N 1500
Motor Test Mode / Arming Notice
» s or arming yeur craft with the transmitter will cause the motors to

prevent injury remove ALL propellers before using
de will also temporarily disable Ru revention
to stop it from disarming the craft

L lunderstand the risks, nable motor control and

arming, and disable Runaway Take

Packetarror:0 | 12Cerror-1 | CycleTime:381 | CPU Load:21% |

Firmware: CLFL 250, Configurator: 2.4.0

Ewcovo, 35: Kaptélo Motors tov Cleanflight ue evepyomomuévo to kovuri arm

210 onueio avtd, yivetar n cwotr tomobétnon twv bullet connectors, £161 ®GTE 01 POTOPES

VoL YOPVAVE pe ToV EMBLUNTO TpOTO. AlvovTag ofia 6€ Evay - EVOV TOVG KIVITHPES UTOPEL va

nmapatnpnlel n oTpoEY| T0VG. XNV MEPITT®ON TOL dgV Yupilel cvppva pe v Ewova 29

TPEMEL vaL aALAEEL I oVVOEST TV 000 amd Tovg Tpeic bullet connectors.
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4.3 llpoypoppatiopés NodeMCU (Arduino IDE, C++)

INa tov mpoypappatiopd oo NodeMCU 0o emiotpatevtel 10 mpdypappo avamtuéng

Kodwka Arduino IDE.

Hexwvovtog npénel vo oprotel oto IDE 1 mhaxéta mov Oa mpoypappatiotel. Avtd
emTLyyaveTal petd omd Tpia frpara.
1. File> Preferences > Additional Boards Manager URLs:
(paste)
https://dl.espressif.com/dl/package esp32 index.json,http://arduino.esp8266.com/
stable/package esp8266com_index.json > restart IDE
2. Tools > Boards > Boards Manager... > (download latest version) esp8266

3. Tools > Boards > Generic ESP8266 Module

O TPOYPOUUOTIGUOC TOL UIKPOEAEYKTN EEKIVAEL e TNV OPYLKOTOINGCT] TOV pins Tng
TAOKETOG avaAoya pe TN Aettovpyio mov BEAovpe vo vAoToovY. XNV cuvéxewn yiveton
LETOTPOTY| TOL €SP G€ access point (TOAN Yo T GUVOEGT GVOKELVMV) Kol TEAOG YPAPOVLUE TOV
KOJKO cLAAOYNG TTANpopoptdv and tov PC Drone Controller (Aoyiopud mov yepiletan to
drone amd tov mAektpovikd vmoloyioth). O kddwag ovorvtikd umopei vo Ppebel oto
mopaptuo A, og popen .txt oto cvvnuuévo Eyypaeoa Kou oto github repository:
https://github.com/AimiKass/DroneControllerESP

2 ovvaptnon void setup() apytkomotovvTot ot servo PETUPANTEG e T OVTIGTOL(O
pins. ‘Eneita evepyomoteiton to pikpotoin ESP8266 cav access point. Mg avtdv tov tpdmo
onuovpyet £va ovTOVORO acVpUATO dikTLO TTOL B uTopel 0 LTOAOYIOTNG Vo GVVOEDEL KoL Vo

avtoAddEovy mAnpoopieg (BAEne [Tapaptnua A).
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> Paocwkn cvvaptnon, void loop(), e€etaleton n ovvdeon tov PC Drone Controller pe tov
UIKPOEAEYKTN Ko Egkivdel m Aym kot emeepyocio dedopévav. XNV TEPITT®ON TOL O
YPNOTNG TOTHGEL TO Kovpumi “P”, ta dedopéva mov d€xetor 1o mpdypoppe ard tov PC Drone
Controller eivar téooepig axépatot apBuoi g popong, 0 0 123 12. Kévovtag v
pacn,123*256 + 12, avtd 10 vovuepo petappdletar owg 31500 O6mov otV cuvéyeln
amoOnkevetal oty petafAnt) servoData (PAéne [Mapdptnua A). 'Ererta ) petafAnt) avt
ondel og 000 aképatovg aplBuove, 10 mpmto Yneio, o 3 kot to vworowma 4, o 1500.
AvALoya e TOV TPOTO OKEPALO, O KOOIKAG GTEAVEL TOV OEVTEPO GE GLYKEKPLUEV AgtTovpYia.
Mo moapdderypo, to 3 vmodewkvoel tmg 1 throttle Aettovpyia (to ykall) Ba maper v Ty
1500. Me avtdv tov tpoémo npoornadel va mapopoldsel o PWM onuo mov otédvel o receiver
oto drone. ITo cuykekpyéva, to KaBe KavdAl Tov receiver otédvel Eva onpo PWM avaioya
pe tn Béon tov poyAov otov mound. To onua avtd eivan ota SOHz pe moipovg HIGH ko
duty cycle am6d 1000pusec (1msec) £wg 2000usec (2msec).

2000us 20ms
Pulse width Period

1000us 20ms
Pulse width Period

Ewcova 36: I pogixn ancikovion onuatosc PWM

Mo mapddetypa, 6Tov 0 pHoYAOG Yo To KovaAl pe tn Aettovpyia Throttle eivan oty
youniodtepn Béom, o receiver exkméumer éva PWM onuo pe duty cycle 1000usec kou ot
KWWNTHPES TEPLOTPEPOVTOL HE TNV YounAdTEPT TarvTNTEL. OTOV 0 YpNoTnG avePdoet Tov LoyAd
oV VynAotepn Béon, to onua mov Ba otarel Ba €xel duty cycle 2000usec Kot o1 KvnTipeg

Ba meproTpéPovTal e TNV PEYIOTT TOVTITO TOVC.
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O mkpoereyktng NodeMCU éyet tomoBetn0el ko mpoypopoTiotel pe T€T010 TpOTO
MOTE VO TOPOUOLACGEL TNV Agttovpyion €vOg receiver. 'Etor éyer emitevyBel m mAnpog

AekaTeLONVoEL TOV drone HEG® NAEKTOVIKOD VITOAOYICTY.

(((

Eiwova 37: Ipagixn arsikovion advoeans Controller-Receiver,
PC Remote Controller-NodeMCU, NodeMCU-Receiver,
NodeMCU-Drone
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4.4 llpoypoppatiopés PC Drone Controller (IntelliJ IDE, Java)

Mo mv avantén tov PC Drone Controller ypnoipomombnke 10 Aoyiopkod g

JetBrains IntelliJ ko n YAwooa mpoypoppoticpov Java, Version 15.0.1.

To mpdypappa, avoiyovtag éva socket connection gmucovaovel pe tov ESP8266 kot
OTEAVEL TO KOTAAANAO onpa. avaioya pe to Tt Ba TAnktpoloynoet o xpnotng. O kddwkag
avalutikd pmopel vo Ppebel oe popen .txt oto cvvnuupéva Eyypoaea Ko oto github

repository: https://github.com/AimiKass/DroneController

Me v xidon Connection, 6étovtag v IP tov ESP8266 xot 10 port mov O
ypnoorombel yio v emiKowmvio, TPOYUOTOTOLEITOL | GVVIEST HETAED EQUPUOYNG KOl
pikpoereykty (BAéme IMapapmmua E). X khdon MainLoop £yer viomombel 1 cuvdptnon
startLoop() n omoia emttpénet v otabepr| petddoon twv dedopévov (PAérne Tapdptmua I).
Me v Bonfeia g ocuvaptnong aVTNG T0 TPOYPOUUE OTEAVEL pE oTtafepd pubud ta
dedopéva €161 MOOTE Vo givonl €QIKT] M XPNON TOL TPOYPAUUOTOS amd kébe pmyovi,

aveapTNTMG TOV TOPWV TOL S10OETEL

Me v évapén Tov TpoypAaUaToC YiveTal 1) ovvdeot pe Tov ESP kot mhéov o yprotng

umopel va 0ceL 00Myieg péca amd to textArea.

A ko Dy Roll,

W «at S ywo Pitch,

P xot L yw Throttle,

Q ka1 E ya Yaw,

Ctrl yio Arm,

Space ywo Disarm,

Shift (tapatetapéva) yo va oteilel otabepd onpa oe Eva omd Ta TOPATAVED

Kavaitlo.
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[Tépa amd v Pacikn TAONYNoT, TO TPOHYPOULLO TPOGPEPEL L0 EMTAEOV AEITOLPYICL.
>10 mopdBvpo mhonynong vrapyovv 2 kovumid, Start Recording kot Play Recorded Flight
(BAéme Ewcova 42). To mpdypoptpta eivor tkovo vor KoToypaget Kot Vo avomopdyst T otdpopn
nov Ba kabopicet o ypnomc. H khdon PlayRecordedFly ypnotipomnoiei v idia cuvaptnon pe

Vv KAdon MainLoop yio va avomopdyetl To KOOI TOL KOTOYPAPN KA.

4.5 Tehko 6tGowW0

A@o¥ &yovv oAokAnpwbel Ta Tponyodueva otddle LILEPYOLVY KATO ATAG PrpaTo

péypt va yivel ekt  miekatedBovon tov quad omd TOV NAEKTPOVIKO VITOAOYIGTY).

210 Koppdtt tov Aoyiopkov: IMa va yivel ekt n odvdeon peta&d tov NodeMCU
ka1 Tov PC Drone Controller 0o mpénet va Oécovpe v IP tov pikpogheykti 610 Tpoypoppo
mhonynonc. Aeov yiver upload o k®okag otov pkpoereyktn (BAéne Ewova 38) umopet va
napotnpnOel oto Serial Monitor tov Arduino IDE 1 IP mov €yel ndpet o ESP oto tomikod

olkTvOo

@ E5P2266_controll_drone_through_WiFi | Arduine 1.8.19 (Windows Store 1.8.57.0)
File Eab, Sketch Tools Help

ESPR266_controll_drone_through_WiFi §

1 pIELBhLDEﬁKn EAEYYOU ULKpoEAEyKTH ESPEZEE
2 #¥include <ESP3266WiFi.h>

3 S/BLBALOBNKD EAEYYOU SSIVOo

4 #include <Servo.h>

Eixova 38: Iepifiailov mpoypoyuotionotd Arduino IDE, kovuri
upload.
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AoV yivel 1 cbHVOEST GTO TOTIKO dIKTLO, LETA OO Alyo dgvTEPOLETTA EpPOavVILETOL 1|
IP (192.168.4.1) tov pikpoereykty (BAéne Ewkdva 39). Me avtd 10 povadikd voouepo o PC

Drone Controller 6o prnopéoet va avayvopiost tov ESP kot va k@vel tnv obhvoeon.

Output  Serial Monitor X

Setting AP (Access Point)@€AP IP address: 192.168.4.1

Eixovo 39: Aroteléouara e£odov oeipraxng 08ovns tov Arduino IDE.

270 KOUUATL TOL VAWKOL: Oa mpémer vo ovvdebel o pukpoeieykty| pe tov Flight

Controller kot tov receiver. ['la v dievkOAvven NG GVVOEGNG VILAPYOLY Ol TUPAKAT®

EKOVEGS .

. RandomNerdTutorials .

RESERVED
RESERVED
GPIO10
GPIO9
MOSI
(sbavp »—~_ C
('SDDO '}

GPIO0 }—{ FLASH
GPIO2
GND

[s)eflefelofofo]s]

SDDO MISO 2 GPIO14 SCLK
SDCLK SCLK = : e GP1012 MISO

GND g - (GPIO13 )+ MOSI < RXD2 ]
3.3v . : . GPIO15)+_ €S M TxD2 |
5 [ GPI03 }~_RXDO ]
(_TXDO ]
GND

Eixova 40: Avaropdotaon e1600wv-££00wmV TOD
NodeMCU.
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Ot cuvdéoelg mov pémet va yivouv ivon o1 e€ng:

o
: o P G y.s -
T l:‘- ) IS ¥1D NS EAE N3 1S¥ OND UTA
mﬁm . VOES &b n
N7

OF B[]
[e] s oo 229

Seeessssly

DOOOOONon

Eiwcova 41: 2vvoeouoloyio uetolo receiver, FC ka1 NodeMCU

NodeMCU pg FC:
GPIO5(D1) pe IO _1.pin3 (PAéne Ewcdva 28)
GPIO4(D2) pe I0_1.pin4 (Bréne Ewcdva 28)
GPIO13(D7) pe I0_2.pin3 (PAéme Ewcova 28)
GPIO15(D8) pe 10 _2.pin4 (PAéme Ewova 28)
GPIO14(D5) pe IO _1.pin5 (BAéne Ewcova 28)

Tpoopodosio NodeMCU:

Vin pe pia Oetikn £€6060¢ evog amd toug técoepig ESC

GND pe éva amo ta ground pins(10) tov FC (BAéne Ewcova 28).

&
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[MAéov eivar ta mavta €toywo ywoo v mpotn odokun. Ilpdta mpémer va ovvdebel o
piKpoereyKtNc oto quad kot petémerto vo yivelr m tpopodocio tov quad. Méco ce Alya
devteporenta o ESP8266 Oa éxer mapet v ip tov. Apéomg petd pmopet va tpééet o PC
Drone Controller (to java mpdypappo thiekatevbBvvong tov drone) kot o gppaviotel 1o
mapaBvpo mronynong émwg oty ewova 37. Exel npénel va counAnpwbei 1o port (660nke
KOTOL TOV TTPOYPOUUOTIONO TOVL pukpoeheykty]) ko 1 IP. Téhog matdvtag To kKovunmi connect

pmopel TAEOV 0 YEPLoTHG va TAekoTeLduveL T0 quad amd ToV NAEKTPOVIKO TOV VITOAOYLGTY).

H mionynon yiveron péow tov Text Area kot TV TOPOKAT® KOLUTUOV.

A,D: Kvlion de&d-apiotepd yopw amd tov oplovtio dEova tov quad (Roll)

W,S: Kivnon unpog-nicm (Pitch)

Q,E: ITepiotpoen de€id-apiotepd yOpw amd tov katakdpueo dEova tov drone (Yaw)
P,L: P0Ouon tov vyopétpov 1 ykdlu (Throttle)

Ctrl: ARM

Space: DISARM «aou 0étet 1o Throttle 6to gAdyioto onpa

Shift (mopatetapéva): yio va oteilel otabepd onpa og £va amd To TUPOTAVE
KavAALa.
E‘

IP: 192.168.1.9

Connect

Port: 1234

‘ Start Recording ‘ ‘ Play Recorded Fly ‘

Eicovo 42: IopaBopo whonynans tov drone. PC Drone Controller.
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Kepaioro 5: Tvprepaocpato

H ovykekpévn mroylokn epyacio frov o ToAd KoAn evkaipio otnv gupdabdvvon
TOV YVOCEWV OYeTKd pe ta. drones, TGG0 O0TO VAIKO OGO Kol GTO AOYIGHKO KOWUUATL.
Emumiéov, Ponbnoe ommv «xoatavonon Tov TpOTOL 7oL Aeltovpyel TO KAOE KOUUATL
HEUOVOUEVA OALG KOl GE GLVEPYACTA LE TO LTOAOITO. MEAETOVTAG KOl KATAVODVTAS, AOTHV,
T 600 oToLyEin, TO VAIKO Kot TO AoYiopikd, £ytve dvvorn n avapaducn tov quad chppwva

LLE TIC OVAYKEG TNG EPYOGTOG

5.1 Katavonon ko exidvon facikov Tpofinpatov

[Mo v emkowvovia 600 cvokevdv péco WiFi givon avaykaio n ypron tov sockets.
To mpodypappa amoctons dedopévov (toundc) pmopel va dnpovpynbel pe o yAooco
TPOYPOUUATIGHOD, dAAG TTotog Ba eivar 0 déktng; O esp8266 civarl apketd yvmwotog yia loT
EPAPLOYEG KO PAVIKE pia TOAD koAn Avor. Ewdwkd méveo oy miakéto NodeMCU pe 12
ymoeaxka Kavdio, 6mov ta 11 and avtd dwbétovv kot v Asttovpyia Tov Interrupts. Apov
Eexivnoe o mpoypappaticpog tov PC Drone Controller kou éywve n o0levén pe tov

NodeMCU péowm taov sockets £ytve To TpdTO PHa Yol TNV TPOCOUOIWGCT) TOUTOV - OEKTY).

To emdpevo TpOPANLA NTOV N AITOCTOAY] CNUATOS e atafepn cuyvotnta. Tnv otiyun
oV 0 YPNoTNG Oivel evioAn kivnong, to mPOYPAUU TTPENEL VO GTEIAEL OEdOUEVA Yol TOV
CLYKEKPIUEVO YpOVO OV KAmolo amd To mANKTpo €ival matnuévo. o mapddstypo ov o
YPNOTNG TATNGEL TO TANKTPO “q” Yy 0,5 devTePOAETTA, TO TPOHYPOULULN TPETEL VAL GTEIAEL TNV
€vTOA| 0Tt To drone Oa ektehel TV Kivnon TeEPIGTPOPN APLETEPA YO TOV 1010 ¥pdvo. AV TO
TPOYPOLLO OTEAVEL TOL OEOOUEVO GTOV UIKPOEAEYKTN HE évav amAd PBpodyo emavainymg, for
loop 1 do-while, 1 cuyvéomta pe v omoia emavorapupdvetar o Bpodyxog avtdg oyetiletan
dupeco Pe TOVG TOPOVG TOV EKAGTOTE UNYOvAIaTOG. [ Tapddetypa, av 600 VITOAOYIGTEG TOV
TO VAKO TOVG Oev €yovv Tnv 0w teyvoroykn e&EMEN, tpéovv tv 1dw for loop, o
VTOAOYIOTNG UE TO O GUYYXPOVO LVAKO (HeyaAVTEPN eMeEepyacTikn 10x0) Ba exteAécel Tov
Bpoyo mo ypnyopa. H Abon tov mpoPAniuatog Ppébnke péoa omd TOvV TPOYPOUUOTIGUO
T VOOV Kol 6T0 MG dtatnpodv otabepd tor Frames, yvootd kot wg Frame Per Second
(FPS). Mia avtictoym Aettovpyia avortoydnke otov PC Drone Controller yio v otélvetl pe

ocvykekpipévn ocvyvotnta to onpa 6tov NodeMCU and omoladnmote Guokevn kot va TpéEet

aveEopTNTMG TOPMV.
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5.2 Mehhovtikn e£éMEn gpyoaciog

To Moyiopikd mhonynong tov quad (PC Drone Controller) ot mapovca katdotoon
dev Ol00€TEL 0VTE OPKETEG AEITOVPYIEC OVTE APKETA OTTIKA YOPOKTNPIOTIKA. Mid OMUOVTIKY
e&EMEN Ba NTav 0 ypNotng va pmopel va Exel Tpodcfacn oe meplocdTEP OedOUEVO KATH T
OUIPKELL TNG XPNONG TOL TPOYPAUUATOS. TETow YopakTPloTikd pmopohv va gival, M
mAepetpia (Telemetry) 1 o1 cuvtetaypéveg xyz mov moaipvel 1o drone kotd v Sbpkela TG

TTHONG TOL GTOV YWDPO .

Emumiéov, Ba ntav apketd ypnown n mpoochnkn vémv Asttovpyidv. H Aettovpyia
onuovpyiog Kot avomapoymyng pog oadpoung Oa uropovce va e&eiyBel kKon va vdpyet pia

Mota and amodnkevpéves/ayamnéves 0100 POLLES.

Mio onuovtikny oavoBdaduion g epyaciog Oo Mrav M mpooHnkn  emumAéov

TEPLPEPEIOKDOV cuoTnuatwv. Eva 1ét010 cvotnua B propodoe va elval pio KAUEPOL.

Me v mpocOnkn pwog kdpepag oto drone o ypnomg o pmopel va et v
wKavotnta va PAénel mov odnyel to UAV and tov nAekTpovikd Tov VIoAoyloth. Mia 1060
onuovtikny aAlayn Oa aroteAovce peydlo mpovoulo, Kabmg dev Ba Mtov avaykaio 1 QLK

TOV TOPOVGIO GTOV YDPO KATA TIV TAONYNON.
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Top-Down avaivon g eQuppoyng

1. Doppeg 1ig QappRoyNs:

o H epappoyn éxet povo o edppa kot Bpickeror otnv kAdon Display:
"Exet 3 text areas, éva ylo TV ip, éva yia To port kot £va yo va dtepalet to input Tov
ypnotn. Emmdéov vépyovv 3 Kovumid, To TpdTo givol yia va cuvoebel | epaproyn

LLE TOV LUKPOEAEYKTN Ko TaL VTdAouma, 2 oyeTilovTol Le TV Aettovpyio TN KATOYPAPNC Kol

avamopoymyng ttmong (BAéne Ewova 42).

2. Xnpovtikéc Khaoeg:

e Connection: KAdon vrevBuvn yia v S1060VOEST TG EPAPUOYNG LLE TOV UIKPOEAEYKTY.

e SendToDroneFrom: KAdon vaevfuvn yio v 0mooToA TV SESOUEVOV GTOV IKPOEAEYKTN

e MainController: Eivat o controller tng pdppag. AwoyelpileTor To KOLUTLE Kot 0pYIKOTOLEL TOV
listener y1o To textarea eVioAmv

e MainLoop: KAdon 1 onoia otéhvel ta dedopéva pe otabepn cuyvotnto

e PlayRecordedFlyLoop: KAdon 1 ool exteAel TV KoTtoyeypappévn mtion

e Database: KAdon n omoia diaysipiletar tnv fdon

e ProcessKeylnput: KAdorn vrebouvn yio tnv HeTatponn T@v Kovpmmy Tov fo dmoel o
YPNOTNG OTNV KATAAANAN LOPPT] £TCL MOTE O LUKPOEAEYKTNG VO TO. ENEEEPYUOTEL GOTA.

e ConnectionBtnActionListener: KAdon vrevbuvn yia 1o kovuni connection.

e RecordingBtnActionListener: KAdon vrevfuvn yia 1o Kovpmi tng KoToypoeng Kot

VATOPOYWYNG TTTHONG

3. ZNUovTIKEG GUVOPTNOELS:

>t kAdon Connection
e public Connection()
Avolyel véo socket
e public Socket getSocket()

Emotpéper to socket
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> khdon SendToDroneFrom

e public void directions(int data)

2téhvel Ta SEJ0UEVO OTOV LIKPOEAEYKTN
>t kAdon MainController
public static void startRecordedFly()

EeKIVAEL TNV OVOTAPOY®YN TNG KOTAYEYPULLILEVNG TTTHONG

e public static void startMainLoopThread()

Eekvael TV S10d1Kacio amoGToANG 0E00UEVIOV GTOV LKPOEAEYKTY 0mtd TO textArea mov

TANKTPOAOYEL 0 ¥PNOTNG.

v kAdon MainLoop

e private void loop()

Zuvaptnon 1 onoia GTEAVEL TO KOOTKOTONUEVE, OEGOUEVO GTOV LIKPOEAEYKTN KOl oV €iva

TOTNUEVO TO KOVUT Y10 KATaypapn TTong amodnkedel oty fdon v mtion.

e private void startLoop()

Xuvaptnon vrevbovn yo v kKARon ™ loop() ava cuykekpipévo ypovo

2tnv kAdon PlayRecordedFlyLoop

e private void loop()

2uvApTNoN 1 OToie GTEAVEL TOL KMOTKOTONUEVE, OEGO0LEVO GTOV KPOEAEYKTY.
private void startLoop()

Yvvaptnon veevBovn ya v kKAon g loop() ava cuykekpipévo xpovo

XV kAdon Database

public Database()

Av dev vapyet 1 fdon apykomolel TOVG POKEAOVG TTOL amodniebovTal Ta S1dpopa dedopéva
public void setRecordedFly(String msg)
AmoBnkevet v KoTOyEYPOUIEVT TTHON

public List<ArrayList<Integer>> getRecordedFly()
Emotpéoet nv amobnkevpévn mriom and v Paon
public void eraseRecordedFly()

Awypdpetl TNV KatayeypopLpLéEVN TTHoN

public void setIP(String ip)

Amobnkevel v 1P

public String getIP()

Emotpépet v amobnkeopévn 1P

public void setPort(String port)
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Amofnkevet to Port

e public String getPort()

Emotpéopet 1o amobnkevuévo Port

e public void setRecordingButtonIs(boolean recordingButtonls)

Amobnkevel 1o amoTéAeSHO A0 TO KOV KOToypapng Ttong. True oty mepintmon mov

glval motnpévo ko false oty mepintmon mov dev eivat.

e public boolean getRecordingButtonls()

Emotpépet to amotéhecpa amd T0 KOLUTL KATAYpAPHG TTHONG

Xv kAdomn ProcessKeylnput

e public Set<Integer> values(Set<Integer> keys)

Xuvaptnon 1 0€XETaL TO input TOL ¥PNOTH KOl EMGTPEPEL £val set amd dEGOUEVH TPOG

OTOGTOAT GTOV UIKPOEAEYKTY|

4. Inpoavrikéc otaBepéc ko petofintéc:

> kAdon Connection

e private Socket socket;

MertafAintn tonov Socket 1 onoia kpatdet To socket wov £xel avoi&el o ypnoTNS Yo

OLYKEKPLUEVT ip Kot port

> khdon SendToDroneFrom

e private DataOutputStream dataOutputStream;

MetafAnt) tomov DataOutputStream 1 omoio EXITPENEL TNV ATOGTOAN OEdOUEVDV GE
ovyKeKpLUEVO socket

private Socket socket;

MetafAnt tomov Socket 1 omoio kKpatdel To socket wov €xet avoitet o xpoTng yio

oLYKEKPLUEVT ip Ko port

21 kAdon MainController

private boolean loopls;

MertafAintn tomov boolean 1 omoia kabopilel Tnv évapén kot ANEn g cuvapToNG
OmOOTOANG dedopéEVOV oTo drone

private Thread thread;

MertafAintn tomov thread 1 omoia eEAEyyel To vijna yio TV KAGon MainController

static Thread thread MainLoop;
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MertafAintn tomov thread 1 omoia eAEyyet To vijpa yia Tnv KAdon MainLoop
static Thread thread PlayRecordedFlyLoop;
MertafAintn tomov thread 1 omoia eAéyyet To vijpa yia Tnv KAdon PlayRecordedFlyLoop

v kAdon MainLoop

private boolean exit = false;

MertafAntn tomov boolean 1 omoia kabopilel Tnv Evapén kot AREN g kKAdong MainLoop

Xnv kAdon Database

final String path_OfRecordedFly = "src/database/recordedFly.txt";

MerapAnt n onola kpatdet To path yia to .txt apyelo mov anobnkederon N kaTayeypappévn
TTon

final String path_OfBooleanForRecordingButton = "src/database/recordingButtonlIs.txt";
MertafAintn n omoia Kpatdet To path yio To .txt apyeio wov Kpatdel To av givol TATNUEVO TO
KOLUITTL Y10 TNV KOTOypapn TG mTomNg

final String path OfIPStored = "src/database/ip.txt";

MertafAintn n omoia Kpatdet to path yia to .txt apyeio mov amodniedetor n I[P

final String path OfPortStored = "src/database/port.txt";

MertafAntn n omoia Kpatdet To path yio to .txt apyeio wov amobnkedetar To port

File file recordedFly = new File(path_OfRecordedFly);

Mertafintn tonov File n xepiletarl o apyeio mov €yel amobnkevtel n Katayeypoppévn ttnon
File file recordingButtonls = new File(path OfBooleanForRecordingButton);

MertafAintn tonov File n xepiletar o apyeio mov €yel kpatioel To av givot Totnuévo 1o
KOLUTT Y10 TNV KOTOYpapn] TNG mTNOMG

File file ip = new File(path OfIPStored);

Mertafintn tonov File n xepiletor o apysio mov €yel amobnkevtei n [P

File file port = new File(path OfPortStored);

MetapAnty tomov File n yepileton to apyeio mov £xel amobnkevtel To port

v kAdon ProcessKeylnput

private static final int MOTOR_STEP = 10;

MertafAnt n owoio kabopilel to Prina pe To omoio Oa otélvovtal to, dedouéva oto drone
private static final int PITCH_FORWARD KEY =KeyEvent. VK _W;

MertafAntn n omoia Kpatdel To event yio To kovpumni “W” tov TANKTpoAoyiov

private static final int PITCH_ BACKWARD KEY = KeyEvent.VK_S;

MetafAntn n omoia Kpatdel To event yio To kKovpumi “S” tov mAnKTpoAoyiov

private static final int ROLL LEFT KEY = KeyEvent.VK_A;

MetafAntn n omoio KpaTdeL To event yio To Kovumi “A” tov TANKTPOAOYiov

private static final int ROLL_RIGHT KEY = KeyEvent.VK_D;
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MertafAintn n omoia Kpatdet To event yio To kovumni “D” tov mAnktporoyiov

private static final int YAW_LEFT KEY = KeyEvent.VK_Q;

MertafAintn n omoia Kpatdet To event yio To kovpuni “Q” tov TANKTpoAoyiov

private static final int YAW_RIGHT KEY = KeyEvent.VK E;

MetafAnti n omoia Kpatder To event yio To kovuni “E” tov mAnktporoyiov

private static final int THROTTLE UP KEY = KeyEvent.VK P;

MetafAntn n omoia Kpatdetl To event yio To kovumi “P” tov mAnktpoioyiov

private static final int THROTTLE DOWN_KEY = KeyEvent.VK L;

MetafAntn 1 omoio Kpatdel To event yia to kovumi “L” tov mAnktpoioyiov

private static final int ARM_KEY = KeyEvent. VK _SPACE;

MetafAnt 1 onoio Kpatdel To event yia To kovumni “Space” tov TANKTpoAoYiov
private static final int DISARM_KEY = KeyEvent. VK_CONTROL;

MetapAnt n onola kpatdet To event yio To kovpmi “Control” tov TAnkTpoloyiov
private int roll = 11500;

MetapAnt) mov apykomotel tnv TR g Asttovpyiag roll mov o otédveton oto drone
private int pitch = 21500;

MertafAnt mov apykonotel v TN g Asttovpyiag pitch mov Ba cTéAveTan oto drone
private int yaw = 41500;

MetafAnTn Tov apyKomolel Ty T g Aettovpyiag yaw wov Oa 6téAvetan 6to drone
private int throttle = 31000;

MertafAntn mov apykorolel v Tiun g Asttovpyiag throttle mov 0o otédvetal oo drone
private int arm = 51000;

MetafAnt mov apykonotlel TV TN TG Asttovpyiag arm mov Oa otéhveton 610 drone
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Hopaptipata

Hopaptnpa A ( O k®OIKOG TOL WKPOEAEYKTN ):

//B1BA100nKkn €A€yxou pikpoeAeyktry ESP8266
#include <ESP8266WiFi.h>

//B1BA106rKn €A€yxou servo

#include <Servo.h>

//Ap1Oudg Bupag ocuvdeong
const int port = 1234;

//Anpioupyia server mou "akouel" T1g ouvdEOE1g amd OCUYKEKPLMEVN Bupa
// WiFiServer wifiServer(port);
WiFiServer server(port);

//MetopAntr mou kabopilel to &idotnua(oe deutepdAenta) mou o
receiver EmMlTpPENEL TOV

//DroneController va mdpel &avd tov XE1p1OUO

const long interval = 2000;

//MeToBANTA MOV KpaATAEL TOV XpOVOo Tp1lVv TNV TeAsvutaila aAAayni Twv
//interrupt flags
unsigned long previousMillis = 0;

//MetaBAntiy mou kaBopilel tnv T1un tng 6itadopdg mou Oa
//€vepyonoifjoouv ta ofiupata interrupt
int static interuptSensitivity = 4;

//MetoBAnt mou 610pBbwvel to "AdBoG" OTO ONpa TWV KAVOA1WV
const int channelError = 0;

//0p1oud¢ ovopdtwv pin €&o660u
//Connect with FlightController

#define CH1 Output 5 //ROLL_FROM_PC
#define CH2_Output 4 //PITCH_FROM_PC
#define CH3_Output 13 //THROTTLE_FROM_PC
#define CH4_Output 15 //YAW_FROM_PC
#define CH5 Output 14  //ARM_FROM_PC
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//0p1opdG Twv servo mou Ba otéAvouv onua otov Flight Controller

Servo servo_1;
Servo servo_2;
Servo servo_3;
Servo servo_4;
Servo servo_5;

//MeTaBANTEG TOU KpATAVE TO MOA1O Ofpa mou SExXETAL
//0 U1KPOEAEYKTNG amd ta interrupts

int CH1_
int CH2_
int CH3_
int CH4_

Receiver_0ld = ©;
Receiver 01d =
Receiver_0ld
Receiver 0ld

J

-

0
0
e.

J

//Boolean PETABANTEG TOU EVNUEPWVOUV AV TO EKAOTOTE KOAVAAL
//6€xETal ofua and tov receiver r tov DroneController
bool CH1 Interrupts Is = false;

bool CH2 Interrupts_Is

false;

bool CH3 Interrupts Is = false;

bool CH4 Interrupts_ Is

false;

void setup() {
//ApX1KOmoinon Twv servo YE TA avriotoilxa pins
servo_1.attach(CH1 Output);
servo_2.attach(CH2_Output);
servo_3.attach(CH3 Output);
servo_4.attach(CH4_Output);
servo_5.attach(CH5_Output);

Serial

Serial

Serial.

//OETw

.begin(115200);
Serial.
Serial.
.println();
Serial.
Serial.

println();
println();

println();
println();

print("Setting AP (Access Point)..");
Acces Point pe to mapakdtw Ovopa

WiFi.softAP("ESP32-Access-Point");

//Naipvw tnv ip tou AP
IPAddress IP = WiFi.softAPIP();

Serial.
Serial.

print("AP IP address: ");
println(IP);
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server.begin();

}

void loop() {

//MeTtaBAntr TmMoOu OKOUE1l yla €l10epxOuevoug clients
// WiFiClient client = wifiServer.available();
WiFiClient client = server.available();

if (client) {
//Emiotpedel true €dv o meAdtng €ival ocuvdedepEvVoQ
if (client.connected()) { Serial.println("Client Connected"); }

while (client.connected()) {
int len = client.available(); //Ap16uoég byte mou €ival 61abéoipa
yla avayvwon
int servoData = 9; //Apx1komoinon petaBAntng mou Oa
anmoBnKevETAl TO ONpa amd tov client

//MeTABANTEG TIOU €AEYXOUV OV O XELPLOTHG €XEL OTOBEPO ORpA OTO
throttle

int servo3_old = ©;
int servo3_new = 0;
int roll = 0;

int pitch = 9;

int throttle = 0;
int yaw = 0;

int arm = 0;

while (len > @) {
int dataFromClient = client.read(); //Ailapdalel to emdusvo byte
Tou €x€1 oteilAel o client yiwa "avayvwon"

if (dataFromClient != -1) {
if (servoData == 0)
servoData = dataFromClient * 256;
else {
servoData = servoData + dataFromClient;

//Naipvel TO MPWTo aKEpalo ap1Oud mou kabopilel moila

//0a €ilval n Aeitoupyila mou Ba ekteAeotel

switch (servoData / 10000) {

case 1: //Aeitoupyia ROLL
//"Tpaderl" TO onupa mou €xel otelAel o XpAoOTNng, OTO pin mou
//akovel o Flight Controller yia tnv Aeitoupyia ROLL
roll = (servoData % 10000);
servo_1l.writeMicroseconds((servoData % 10000) -

channelError);

break;
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case 2: //Neitoupyia PITCH
pitch = (servoData % 10000);
servo_2.writeMicroseconds((servoData % 10000) -
channelError);

break;
case 3: //Neitoupyia THROTTLE

throttle = (servoData % 10000);

servo3_new = ((servoData % 10000) - 5);

if (!(servo3 _new == servo3 old)) {

servo_3.writeMicroseconds(servo3_new);

servo3_old = servo3 new;

}

break;
case 4: //Neitoupyla YAW

yaw = (servoData % 10000);
servo_4.writeMicroseconds((servoData % 10000) -
channelError);

break;
case 5: //Aeitoupyia ARM

servo _5.writeMicroseconds(servoData % 10000);
arm = (servoData % 10000);

break;
}
servoData = 0;
}
}
}
}
Serial.println("Client Disconnected");

}
}



Hapaptnpa B (KAdon Launcher tov PC Drone Controller):

public class

public static void

new "DroneController", 700, 500);
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Hopaptnpa I' (KAdon Ul tov PC Drone Controller):

//KA&on UI mou evepyomolel T ypaelkd otolXela aAAd Kol TLG AgLToupyleg oto
//nilow Bépog TNG €QUPUOYNAG

public class UI{
public int width,height;
public String title;
private Display display;
private MainController mainController;
//Constructor umeUbuvog YL TNV opXLkKomolnon avoaykaloy peToRANTOV
public (String title, int width, int height) {
this.width = width;
this.height = height;

this.title = title; }

//3uvédptnon init mou apyxlkomolel tnv petaPfAntéc display kot
//mainController
private void () A{

display = new Display(title, width, height);

mainController = new MainController (display) ;

//Suvdptnon start mou d{vel Tnv €VIOAN apylkomolnong twv omopaltntwv
//petaBAnTtoOV kKol fexivael tov Controller Tng €QUPUOYAQC
public void ()
{
init () ;
mainController.startMainLoop () ;

}
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Hoapdaptnpa A (KAdon Display tov PC Drone Controller):

//KA&on Display mou xelplileTtal T ypuplk& otolXxelo TNC €QAPUOYAC
public class Display extends JFrame(

private Canvas canvas;

private JScrollPane scrollPane;

private JTextArea textArea, iPTextArea,portTextArea;

private JButton recordingBtn,playRecordedFlyBtn, connectBtn;
private JLabel portLabel,IPLabel;

private int width,height;

private TextAreaKeylListener textAreaKeyListener;

private ButtonManager

recordingBtnManager, playRecordedFlyBtnManager, connectionBtnManager;
//0 Constructor tng Display mou apxlkomolLel Tov TI{TAO, TO WAKOG KL
//TAXTOC KoL Kol apylkomolel O6Acx Ta UMOAOLTIN YPUP LKA oToLlXelo
public (String title, int width, int height) {

super (title);

this.width = width;

this.height = height;

createDisplay () ;}

TO

//3uvdptnon n omola B6étel 1o Wéyebog, 1nv tomofecia kol GAAX OTOoLYE (o

//TOV YPUPLKOV TNG €PUPUOVAC

private void () {

// JFrame

setSize (width, height) ;
setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

setResizable (true) ;

setLocationRelativeTo (null); //window appears in the center of the

screen

setVisible (true) ;

// JTextArea
int mainTextAreaWidth = (int) (width/1.3);
int mainTextAreaHeight = (int) (height/1.7);

textArea = new JTextAreal();
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textArea.setBounds (width/2-mainTextAreaWidth/2, height/2-
mainTextAreaHeight/2,mainTextAreaWidth, mainTextAreaHeight); //set textArea

in center
textArea.setLineWrap (true) ;
textArea.setVisible (true);
textAreaKeylListener = new TextAreaKeylListener (textArea) ;
textArea.addKeylListener (textAreaKeyListener) ;

add (textArea) ;

// IPTextArea
iPTextArea = new JTextArea("192.168.1.9");
int secondaryTextAreaWidth = 150;
int secondaryTextAreaHeight = 20;

iPTextArea.setBounds ( (width/2) +
(secondaryTextAreaWidth

2) ,secondaryTextAreaHeight, secondaryTextAreaWidth, secondaryTextAreaHeight) ;

/ /=========portTextArea

portTextArea = new JTextArea ("1234");

portTextArea.setBounds ( (width/2) +
(secondaryTextAreaWidth
/
2
) , secondaryTextAreaHeight*3, secondaryTextAreaWidth, secondaryTextAreaHeight)

r

// JScrollPane

scrollPane = new JScrollPane (textArea);

scrollPane.setBounds (width/2-mainTextAreaWidth/2, height/2-
mainTextAreaHeight/2,mainTextAreaWidth, mainTextAreaHeight) ;

// PortLabel

int portLabelWidth = 75;
int portLabelHeight = 15;
portLabel = new JLabel ("Port:");

portLabel.setBounds ( (width/2) + (secondaryTextAreaWidth/2) -
portLabelWidth, secondaryTextAreaHeight*3, portLabelWidth, portLabelHeight) ;

// IPLabel

int IPLabelWidth = 75;
int IPLabelHeight = 15;

IPLabel = new JLabel ("IP:");
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IPLabel.setBounds ((width/2) + (secondaryTextAreaWidth/2) -
IPLabelWidth, secondaryTextAreaHeight, IPLabelWidth, IPLabelHeight) ;

// JRecordingBtn
int buttonWidth = 150;
int buttonHeight = 30;

recordingBtn = new JButton ("Start Recording");

recordingBtn.setBounds (width/2-mainTextAreaWidth/2, height-buttonHeight-

20, buttonWidth, buttonHeight);
recordingBtnManager = new RecordingBtnActionListener (recordingBtn) ;

recordingBtn.addActionlListener (recordingBtnManager) ;

// JPlayRecordedFlyBtn

playRecordedFlyBtn = new JButton ("Play Recorded Fly");

playRecordedFlyBtn.setBounds ( (width/2-

mainTextAreaWidth/2)+mainTextAreaWidth-buttonWidth, height-buttonHeight-20,

buttonWidth, buttonHeight);

playRecordedFlyBtnManager = new
StartRecordedFlyBtnActionListener (playRecordedFlyBtn) ;

playRecordedFlyBtn.addActionListener (playRecordedFlyBtnManager) ;

// JPlayRecordedFlyBtn
connectBtn = new JButton ("Connect");

connectBtn.setBounds (width/2-mainTextAreaWidth/2, buttonHeight+10,
buttonWidth, buttonHeight);

connectionBtnManager = new

ConnectionBtnActionListener (connectBtn, iPTextArea,portTextArea) ;

connectBtn.addActionListener (connectionBtnManager) ;

// Canvas
canvas = new Canvas();
canvas.setPreferredSize (new Dimension (width,height));
canvas.setMaximumSize (new Dimension (width,height));
canvas.setMinimumSize (new Dimension (width,height));
canvas.setFocusable (false);

add (iPTextArea) ;

add (IPLabel) ;

add (portTextArea) ;

add (portLabel) ;

add (connectBtn) ;

add (playRecordedFlyBtn) ;
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add (recordingBtn) ;

add (scrollPane) ;

add (canvas) ;

pack () ;
}
//Eniotpépel Tov listener tou Text Area pe oxomd TNV HMepALTEpw emefepyao o
//TAARTPWVY TOU €lodyel O XpeNoTng

public TextAreaKeylListener getTextAreaKeyListener ()

{

return textAreaKeyListener;

public ButtonManager getRecordingBtnManager ()
{

return recordingBtnManager;
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@J DroneController

IP: 192.168.1.9

Connect

Port: 1234

‘ Start Recording ‘ ‘ Play Recorded Fly ‘

Ewcova 43: Aroteréoua kiaons Display tov PC Drone Controller

Hapaptnpa E (KAdon Connection tov PC Drone Controller):

//H kAd&on Connection dlaxetpliletal

//10 socket yvia Tnv petapopd dedOUEVOV

public class
private socket ;
//Suvdptnon mou exkterel tnv oUvdeon ToU
//PC Drone Controller pue TOV HLKPOEAEVKIN
public
//MeTaBAnT TOU e€mLOTpPépel Ta amopaltnta otolxelo yio

//TNVv emLTUXAG oUvdeon 1tou socket pe ToOV PLKPOEAEVKTN

new ;
try
socket new
4
catch
out "socket can not open for some reason"
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}
//3uvdpInon mou emLoTpépe L

public Socket ()

{

return socket;

nv petaPBAntn Socket
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Hopaptnpa Z (Kridon SendToDrone tov PC Drone Controller):

public class

private dataOutputStream;

private socket;

//constructor mou apylkomolLsel Tnv peToRAnTn socket
public
this.socket ;

//3UuvAdpTNon AnoCTOANC 8£d0UEVEOV OTOV ULKPOEAEYKTN

public void int

try
dataOutputStream new socket
dataOutputStream ;
catch
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Hoapaptnpa H (KAdon ProcessKeylnput tov PC Drone Controller):

//KA&on mou petoepdlsl tnv £icodo TOoU XPQH
//enmefepydleTal O ULKPOEAEVKINCG
public class ProcessKeyInput{

//To RBAua pe 1o omolo 6o peTaARGAAETAL 1

private static final int MOTOR STEP

10;

otn amd NANKTPO o Oedouéva Imou

k&Be TLun

r

private static final int PITCH FORWARD KEY = KeyEvent.VK W;

private static final int PITCH BACKWARD
private static final int ROLL LEFT KEY =

private static final int ROLL RIGHT KEY

KEY = KeyEvent.VK S;
KeyEvent.VK A;

= KeyEvent.VK D;

private static final int YAW LEFT KEY = KeyEvent.VK 0O;

private static final int YAW RIGHT KEY =

private static final int THROTTLE UP KEY

KeyEvent.VK E;

= KeyEvent.VK F;

private static final int THROTTLE DOWN KEY = KeyEvent.VK L;

private static final int ARM KEY = KeyEvent.VK SPACE;

Ke

private static final int DISARM KEY

//BPXLKEC TLHECQ via kK&Be pLla Asttoupyla
private int roll = 11500;

private int pitch = 21500;

private int yaw = 41500;

private int throttle = 31000;

private int arm = 51000;

yEvent.VK CONTROL;

//3uvAapTnon mou JEéXETAl T MANKTPX oav €loodo, ta cuefepydleTtal avdAoyd

//Ral OTéAvel Ta avdioya dedouévoa cov £Eodo

public Set<Integer> (Set<Integer>

keys) {

Set<Integer> returnValues = new HashSet<>();

if (l!keys.contains (KeyEvent.VK SHIFT))

constant

//If shift is pressed values stay
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if (keys.contains (PITCH FORWARD KEY)) //PITCH FORWARD

{ 1f (pitch < 22000)

pitch += MOTOR STEF; }

if (keys.contains (PITCH BACKWARD KEY)) //PITCH BACKWARD

{ if (pitch > 21000)

pitch -= MOTOR STEF; }

if (keys.contains (ROLL LEFT KEY)) //ROLL LEFT

{ 1if (roll > 11000)

roll -= MOTOR STEF; '}

if (keys.contains (ROLL RIGHT KEY)) //ROLL RIGHT

{ 1f (roll < 12000)

roll += MOTOR STEF; }

if (keys.contains (YAW LEFT KEY)) //YAW LEFT

{ if (yaw > 41000)

yaw —= MOTOR STEF; }

if (keys.contains (YAW RIGHT KEY)) //YAW RIGHT

{ 1f (yaw < 42000)

yaw += MOTOR STEF; }

if (keys.contains (THROTTLE UP KEY)) //THROTTLE UP

{ 1f (throttle < 32000)

throttle += MOTOR STEF; }

if (keys.contains (THROTTLE DOWN KEY)) //THROTTLE DOWN

{if (throttle > 31000)
throttle -= MOTOR_STEP;}

if (keys.contains (ARM KEY))

minimum throttle
{ arm = 51000;

throttle = 31000;}

//Space disarms the drone and sets the

if (keys.contains (DISARM KEY)) // Control arms the drone

{ arm = 52000; }
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boolean stopPitch = l!keys.contains (PITCH FORWARD KEY)
keys.contains (PITCH BACKWARD KEY);

boolean stopRoll = !keys.contains (ROLL RIGHT KEY) &&
keys.contains (ROLL LEFT KEY);

boolean stopYaw = l!keys.contains (YAW RIGHT KEY) && !
keys.contains (YAW LEFT KEY);

if (stopRoll)

roll = 11500;
if (stopPitch)

pitch = 21500;
if (stopYaw)

yaw = 41500;
returnValues.add(roll) ;
returnValues.add (pitch) ;
returnValues.add (yaw) ;
returnValues.add (throttle);
returnValues.add (arm) ;

return returnValues;

&&
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Hopaptnpa O (Kidon TextAreaKeyListener tov PC Drone Controller):

//KAG&on unelUBuvn yvia tnv Agiltoupylkdétnta tou TextArea

public class TextAreaKeyListener implements KeyListener({
protected JTextArea textArea;

//MeTafBAnTh mou yvwpllel ov éva mANKTPo éxel natnbel
boolean pressedOneslIs = false;

//HashSet n el{codog¢ mou mAnktpodoyel o XPHOTINC
private Set<Integer> pressed = new HashSet<>();
//MetaBAnth pétpnonc xpdvou

private long startTime = O0;

//MeTaBANTH KATAYPXAPAC TOU QP LBUoU TV YPUUUATOV TIOU
//éxel eLodyel O XPHOTING

private int lettersInTextArea = 0;

//3T1aBepd yla 1o rouumi backspace

private final int BACKSPACE KEY = 8;
private Database database;
//Constructor umeUbuvog YL TNV opXLKomoinon avoaykalovy peToRAnTodOV
public (JTextArea textArea)
{ this.textArea = textArea;
database = new Database(); }

//0tav matTléTtal éva MANKTEO omofnkeUstal oto hashset pressed

//xalL apx(ilel n pértpnon tou xpdvou

@Override
public void (KeyEvent e)
{
if (e.getKeyCode () == BACKSPACE KEY)

lettersInTextArea——;
else {
pressed.add (e.getKeyCode()) ;

if (!pressedOnesIs)
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{ startTime = System.nanoTime() ;
pressedOnesIs = true;
} b}
//O0Tov TO MANKIEO OTOUATAE L va motLéTol aeulpeiTtal and 1o hashset
//pressed, rataypdeetal o TeAlkOC Xpdvog kol mopoucl&letal OTOV YXPNOTN
//T0 TMAAKTPO KoL TNV OLAPKEe LA MOU NATHONKE
@Override

public void keyReleased (KeyEvent e) {

pressed.remove (e.getKeyCode () ) ;
if (e.getKeyCode () != BACKSPACE KEY) {
pressedOnesIs = false;

textArea.replaceRange ("", lettersInTextArea,
textArea.getText () .length());

long totalTime = (System.nanoTime() - startTime);

textArea.append ("Time the key \"" + e.getKeyChar() + "\" pressed :"
((System.nanoTime() - startTime) / 1000000) + " ms");

textArea.append ("\n") ;

lettersInTextArea += (21 + String.valueOf(totalTime) .length() + 3);}

if (lettersInTextArea < 1)
lettersInTextArea = 1;
}
@Override
public void keyTyped (KeyEvent e) {}
//32UvApTnon mou e€mnLoTPépel To Hashset pe ta mAAKTpa moU € {val ODATNUEVH
public Set<Integer> getPressed()

{ return pressed; }
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Hoepdaptnpa I (Kiaon MainLoop tov PC Drone Controller):

//H kAdon MainLoop elvoal umeUbuvn yLid TOV YXelplopd AMOCTOANG dedOUEVHOV
//CTOV ULKPOEAEYKT ue otaBepry ouxvoétnta k&Be @opd mou o XPNOoTng

//nAnktpodoyel oto TextArea
public class MainLoop implements Runnable{

private static final double ONE SECOND = 1000000000;
//MeTaPBANT mou eAéyxel 1o mdOTe B OTAUATACEL Il KEVIPLK OUVAPTINon

//QmnocToAAC Sedouévav

private boolean exit = false;

private ProcessKeyInput processKeyInput;

private SendToDroneFrom sendToDrone;

private Connection connection;

private TextAreaKeyListener textAreaKeylListener;

Database database;

//Constructor via Tnv apxlkomoinon oavoaykalov HeToBANTOV

public (Connection connection, TextAreaKeyListener

textAreaKeyListener) ({
this.connection = connection;
this.textAreaKeyListener = textAreaKeyListener; }

// SuvAapinon opxlxkomoinong avaykoalov peTafAntidv

private void () |
sendToDrone = new SendToDroneFrom (connection.getSocket ());
processKeyInput = new ProcessKeyInput():;
database = new Database(); }

//3uvdptnon mou xelplletal TNV AglToupyla ommocToAAC Sedouévav

@Override

public void 01
init () ;
while (l'exit) {

//code here
startLoop () ;

exit = true;



//3uv&pTnon mou €Aéyxel TNV ouxvOTnITo AMOCTOANG dedouévwv
private void startLoop () {

int tps = 20; //ticks per second

double timePerTick = ONE SECOND / tps; // 1000000000 / 20

double delta = 0;

long now;

long lastTime = System.nanoTime() ;

long timer = 0;

while (l'exit) {

now = System.nanoTime() ;

delta += (now - lastTime) / timePerTick ;
timer += now - lastTime;
lastTime = now;

if (delta >= 1) {
loop ()
delta--; }

if (timer >= ONE_SECOND)
timer = 0;

b}

//DLtad lkacla n omola OTéAvel T amopaitnTa dedOPEéVva OTOV HLKPOEAEYKTY
//xol amoBnkeUel TLQ mAnpogopliec of mepinTtwon mou o XPeAoTng éX&L TMATHOE L

//1tnv Agiltoupyla amoBhKeuconc MTAONG
private void loop () {

for (Integer

directions:processKeyInput.values (textAreaKeyListener.getPressed()))
{

sendToDrone.directions (directions) ;

if (database.getRecordingButtonIs())
database.setRecordedFly (directions.toString());
}
if (database.getRecordingButtonIs())
database.setRecordedFly (".") ;
}

public void startMainLoop () {exit = false;}
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public void () {exit = true;}

}

Hoapaptnpa K (KAdon PlayRecordedFlyLoop tov PC Drone Controller):

//KA&on unedbuvn yix TNV oVoIIopoywyn TN KATaypaeduevng HOTHONG

public class PlayRecordedFlyLoop implements Runnable({
//3tafepd yvia Tnv dAAwon Tou £vOC dEUTEPOAENITOU
private static final double ONE SECOND = 1000000000;
//Noy Lk uetaBAnth mou egAéyxel 1o mdte otouoatdel n dlLadlKocia
private boolean exit = false;
private SendToDroneFrom sendToDrone;
private Connection connection;
private Database database;
//AREpaLla ueTaBANTH mou gAféyxel 1o mdte Bo TeAgLldoel o BpdXoc
//emovEANYNG VIO TNV KATAYyEypouuévn mihon
Int loopSize;
//Constructor yia Tnv apylkomolnon ovoaykalwv petofAntodv
public (Connection connection)
{ this.connection = connection; }
//3uvAaptnon apx Lkomoinong ovoykaiewv petaBAntov
private void () A{
sendToDrone = new SendToDroneFrom (connection.getSocket ());
database = new Database();
exit = false;

loopSize=0; }

//3uvaptnon mou xelpliletal TNV Agltoupyla AmOCTOANC SeSOREVHOV
@Override
public void (0 {
init () ;
System.out.println ("PlayRecordedFlyLoop started");
while (!exit) {
startLoop () ;

exit = true; }
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System.out.println ("PlayRecordedFlyLoop stopped...."); }

//Dhlad lkacia n omola COTEAvVeLl To amopaitnta dedouéva CTOV HLKPOEAEVKTIN
//Ral amofnkevUel TLC NANPopopleg O meplmtwon mou O XPNOTING €Xel MNATHOE L

//tnv Agiltoupyla amobikeuong mINONg
private void loop () {
for (Integer directions : database.getRecordedFly () .get (loopSize))
sendToDrone.directions (directions);

if (loopSize <database.getRecordedFly () .size()-1)

loopSize++;
else
exit = true; }

//3uvAdpTnon mou eAéyxel TNV oUXVOTNTA ATMOCTOANG dedopévwv
private void startLoop () {
int tps = 20; //ticks per second
double timePerTick = ONE SECOND / tps;
double delta = 0;
long now;
long lastTime = System.nanoTime();
long timer = 0;
while (l'exit) {
now = System.nanoTime() ;
delta += (now - lastTime) / timePerTick ;
timer += now - lastTime;
lastTime = now;
if (delta >= 1) {
loop () ;
delta--; }
if (timer >= ONE_SECOND)

timer = 0;

}
public void startPlayRecordediFlyLoop(){ exit = false;}

public void stopPlayRecordedFlyLoop(){ exit = true;}



Hapaptqpa A (Kidon MainController tov PC Drone Controller):

//KA&on uneldlbuvn yia Tov Xelplopd A0V TV ALLTOUPYLOV TOU HPOYPIUUATOC
public class MainController implements Runnable{
//NOoy LKA PeTaRANTH UmeUluvn via Tnv évapin
//tou BacLkoU Bpdxou ammocTOANC dedouévwv
private boolean loopIs = false;
private Thread thread;
private Display display;
private static TextAreaKeylListener textAreaKeyListener;
private Database database;
private static Connection connection;
static MainLoop mainLoop;
static PlayRecordedFlyLoop playRecordedFlyLoop;
static Thread thread MainLoop;
static Thread thread PlayRecordedFlyLoop;
//Constructor via Tnv apxLlkKomoinon avoaykalov HeTtoBAnTdv
public (Display display)
{ this.display = display;}
//suvéptnon amnd tnv kKA&on Runnable mou extedeltal 6Ty dnuioupyelte
//xaLvoupyLo thread
@Override
public void ()
{ init(); }
//3uvAaptnon apx Lkomoinong ovoykaiewv petaBAntov
private void () A
textAreaKeyListener = display.getTextAreaKeyListener ();
database = new Database();
database.eraseRecordedFly () ;

database.setRecordingButtonIs (false); }

//3uvaptnon unetbuvn vIia TNV owoth évopén tnc AgLtoupylag

//avanopayowync TNg KATOYEYPUUUEVNC ITHONC
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public static void startRecordedFly () {
mainLoop.stopMainLoop () ;
try |
playRecordedFlyLoop = new PlayRecordedFlyLoop (connection) ;
thread PlayRecordedFlyLoop = new Thread (playRecordedFlyLoop) ;
thread PlayRecordedFlyLoop.start();
thread PlayRecordedFlyLoop.join();
} catch (InterruptedException e) {
e.printStackTrace(); }
startMainLoopThread () ; }
//TuvAapTnon evepyomnolinong tou RBaolkoU PBpdyxou AmmooTOANG dedouévev
public static void startMainLoopThread () {
mainLoop = new MainLoop (connection, textAreaKeyListener) ;
thread MainLoop = new Thread(mainLoop) ;
thread MainLoop.start();
mainLoop.startMainLoop () ; }
//AAAwon uetafAnTig connection mou givol avayraia xol ard
//&ANEC KAKOELC
public static void setConnection (Connection con)

{connection = con;}

//3uvdptnon mou Tpéxel tnv kKAdon ce véo thread

public void startMainController () {

if (loopIs)
return;
loopIs = true;
thread = new Thread(this);

thread.start ();}
//3uvdptnon mou dlLakdmtel TNV KAXON
public void stopMainController () {

if (!loopls)

return;

loopIs = false;

try { thread.join();}

catch (InterruptedException e) {

e.printStackTrace(); } }}
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Mapaptnpa M (KAdon ButtonManager tov PC Drone Controller):

public abstract class implements
protected button;
public this.button ;

public void



Hopaptnpa N (Kidon ConnectionBtnActionListener tov PC Drone

Controller):

public class

ipTextArea,portTextArea;

public

super ;
this.ipTextArea ;

this.portTextArea

public void
new
ipTextArea
portTextArea

new

extends
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Hopdaptnpa E (KAdon RecordingBtnActionListener tov PC Drone Controller):

public class extends
database;

boolean pressedOnels false;

public
super ;

database new ;

@Override
public void
if button
if (pressedOnels
pressedOnels false;

// code for second press

database false);
button "Start Recording");
else

pressedOnels true;

//code for first press
database ;
database true);

button "Stop Recording");
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Hapaptnpa O (KAdon StartRecordedBtnActionListener tov PC Drone
Controller):

public class extends

public

super

public void
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Hoapdaptnpa II (KAdon Database tov PC Drone Controller):

//KAG&on unelUbuvn via Tov xelpltoud tng Raon dedouévav

public class Database(
//MeTaBAnTég nou kaBopllouv 1o mou Ba amodnkeutoUv Ta O L&popax dedouéva
final String path OfRecordedFly = "src/database/recordedFly.txt";

final String path OfBooleanForRecordingButton =

"src/database/recordingButtonIs.txt";

final String path OfIPStored = "src/database/ip.txt";

final String path OfPortStored = "src/database/port.txt";

//MetaBAntéc nou deliyxvouv oto onueio mou Bplokovial To dedouéva

File file recordedFly = new File (path OfRecordedFly);

File file recordingButtonIs = new File (path OfBooleanForRecordingButton) ;

File file ip = new File(path OfIPStored);

File file port = new File(path OfPortStored);

//Constructor umeUbuvog yvia Tnv apxlkomoinon tng PRd&ong

public () A

if (!file recordedFly.exists()) {
try |
file recordedFly.createNewFile();

} catch (IOException e) {

new File ("src/database") .mkdirs () ;

}
if (!file recordingButtonIs.exists()) {
try {
file recordingButtonIs.createNewFile () ;
} catch (IOException e) {

new File ("src/database") .mkdirs(); }

88



if (!file ip.exists()) |
try |
file ip.createNewFile();
} catch (IOException e) {
new File ("src/database") .mkdirs(); }
}
if (!file port.exists()) {
try {
file port.createNewFile();
} catch (IOException e) {
new File ("src/database") .mkdirs();
P}
//MéB0d0C AmmOBAKEUONC TNV KATAYPAEOUEVN TITHON
public void setRecordedFly (String msg) {
try {
FileWriter fw = new FileWriter (path OfRecordedFly, true);
BufferedWriter writer = new BufferedWriter (fw);
writer.append (msqg) ;
writer.newLine () ;
writer.close();
} catch (IOException e) {
e.printStackTrace () ;
b}
//MéB0S0C avAKINONG TNC KATAYEYPOUEévNe TITAONC
public List<ArraylList<Integer>> getRecordedFly () {
List<ArraylList<Integer>> list = new ArrayList<ArrayList<Integer>>();
Scanner scanner = null;
try {
scanner = new Scanner (file recordedFly);
int 1 = 0;

list.add(new ArrayList<>());
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while (scanner.hasNextLine()) {
String line = scanner.nextLine();
if (line.equals("."™)) {
list.add (new ArrayList<>()):;
i++;
} else {
list.get (i) .add(Integer.parselInt(line)); }
}

} catch (FileNotFoundException e) {
System.out.println (scanner.nextLine());
e.printStackTrace();}

return list;

}
//MEBOSOC dLAyPOPNC TNC KATAYEYPOUUREVNC TITHONG
public void eraseRecordedFly () {

try {
new FileWriter (path OfRecordedFly, false).close();

} catch (IOException ioException) {

ioException.printStackTrace () ;

}
//MéBodoc amobnkeuong tng IP
public void setIP(String ip) {
try {
FileWriter fw = new FileWriter (path OfIPStored);
BufferedWriter writer = new BufferedWriter (fw);
writer.append(ip) ;
writer.newlLine () ;
writer.close();

} catch (IOException e) {
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e.printStackTrace () ;

}
//MéBodog avaxkinong tng IP
public String getIP () {
try f
Scanner scanner = new Scanner (file ip);
return scanner.nextLine();
} catch (FileNotFoundException e)
{ return null; }
}
//MéBodog amobnkeuong tng moépTag dLoaocUtvdeong
public void setPort (String port) {
try {
FileWriter fw = new FileWriter (path OfPortStored);
BufferedWriter writer = new BufferedWriter (fw);
writer.append (port) ;
writer.newLine () ;
writer.close();
} catch (IOException e) {

e.printStackTrace () ;

}
//MéBodoc avaxktnong tng méptag dilacuvdeong
public String getPort () {
try |
Scanner scanner = new Scanner(file_port);
return scanner.nextLine();
} catch (FileNotFoundException e)

{ return null; }



}
//MéBodo¢ amobnkeuong Tng &vdeL&Ng TOU KOUUILOU KATAYPAENC MTHoNGg
public void setRecordingButtonls (boolean recordingButtonIs) {
String buttonIs = recordingButtonIs ? "True" : "False";
try {
FileWriter fw = new FileWriter (path OfBooleanForRecordingButton);
BufferedWriter writer = new BufferedWriter (fw);
writer.append (buttonls);
writer.newlLine () ;
writer.close();
} catch (IOException e) {

e.printStackTrace () ;

}
//MEBOSOC aVAKTINONG TNG €vdelénNg TOU KOUUMLOU KATAYPUPNC TITNONG
public boolean getRecordingButtonIs () {

boolean recordingButtonIs;

try {

Scanner scanner = new Scanner (file recordingButtonIs);

if (scanner.nextLine () .equals ("True"))
recordingButtonIs = true;
else

recordingButtonIs false;

} catch (FileNotFoundException e) {
e.printStackTrace () ;
recordingButtonIs = false;

}

return recordingButtonIs;
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