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KedpaAaro 1: Elcaywyn
1.1 T eivat ta DRONE-UAYV, mota n XpnotpotnTo Toug Kot
epappoyEg otov cUVYXPOovo TPOTo (WG

‘Eva pun emavdpwpévo evagplo oxnua (UAV), Kovwg yvwoTto wg
drone to omnoio avagdEpetal kat wc Remotely Piloted Aircraft (RPA)
aro tov AleBvry Opyaviopo MoAttikng Aepormopiag (ICAQ), eivat Eva
agpookadog xwpic avBpwrvn mapouacia i Tou okAdouG.
Yridpxouv dadopa £i6n drones. Apxkad tao UAS (un-emavépwpéva
Air System), UAV (un emavépwpéva oxnuata aépocg) kat ta RPAS
(Remote Piloted Aircraft Systems). H rttrjon toug eAéyxetal eite
QUTOVOUA QTTO TOUG UTTOAOYLOTEG ETTL TOU 0KAdOUG 1} oo Tov
QTIOUOKPUOUEVO EAEYXO EVOC TUAOTOU oTo £6adog [ o€ AAAo
oxnua. lotopkad, ta UAV Egkivnoav wg acupuata
TNAeKkatevBuvopeva TUAOTIKA aiepookdadn, aAld n paydaia eEEALEN
NG texvoloyiag Katéotnoe Suvato TOV AUTOUOTIOUO TIOAAWY
OUOTNUATWY TOUC.

ZuvnOwe avamTUoooVTaL YLO OTPATIWTIKEG Kol ELOIKEG EPOAPLOYEG
Aeltoupyiag, aAAd xpnoLomoLloUVTaL ETIIONG OE €va ULIKPO aAAQ
AUEAVOUEVO aPLOUO LN OTPATIWTLKWY EPAPUOYWY, OTIWGE N
Q0TUVOUEUON, TIUPOCPEDN Kal N EMOEWPNON TNG EVEPYELOG
aywywv. Ta UAVs cuxva mpoTLLoUVTaL YLo OTTOOTOAEC OTLG OTTOLEC
glval mapa moAL emnikivéuvn n avBpwrivn mapoucia. Mmopouv va
XpnoLuomnolnBouv o€ amooToAEG Epeuvag Kal SlAcwaong,
BonBwvtag oto va BpeBouv avBpwrol oL omoiot €xouv XaBeL, N
emumAéouv otnv 6dAaocoa, Pdaxvovtag o onueia TTov yLa Tov
avBpwro eival erikivéuva kot SUokoAa pocsBaciua.

TEAOC Ta TEAEUTALO XPOVLIA apXioaVE Vo XpNOLUOTOLOUVTOL KOl O€
EPAOLTEXVIKO eTtinedO pe ePappoyES TNV KABNuePLV {wn OMwg

aepofivteoAnPelc-agpodwrtoypadiec kabwg kat 3D okavaplopa
XWPWV KOl EYKATACTACEWV.



EIKONA 1

UAV HEXACOPTER WITH 3D SCANNER ON BOARD

https://www.youtube.com/watch?v=Mz5z xaB9i8

1.2 Avtikeipevo Epyaoiog

ZKOTIOG QUTHG TNG Epyaciag ATAV O MPOYPAUUATIONOG KAl N
KOTOLOKEUT €VOG Un emavdpwiévou e€akomntépou (hexacopter), to
OTTOLO E€TIELTA XPNOLUOTOLONKE , 0TNV EVaEpPLa TTOpaKoAoUBNnon
QYPOTIKWV EKTACEWV O0TNV EVPUTEPN TtEPLOX TwV PapodAwv. Ito
TEAOG NG Oa mapoucLaoBel oxeTKO video Omou To £EAKOMTEPO O
QTTOYELWVETOL ATTO KOTOLKNUEVN TtepLloxn Kat adol GTAoEL 0TO
ETUAEYUEVO OYPOTIKO TEUAXLO KOAAUTITEL TIEPLUETPIKA TLG ATIOCTACELG
TIoU BEAOUE WOTE VA BYAAOULE TAL CUUTEPACLOTO LOG ATTIAA LE TO
TIATN A EVOC KOUUTTLOU.



KedpaAawo 2: MAaiclo, Mnxavikd & HAEKTpIKA Hépn

2.1 NAaiolo

To mAaiolo Tou XpnoLpomnoLOnke yla tnv uAomoinon autou Tou
project (tumou hexa) eival KATOOKELOAGUEVO ATtO avOpakovrioTa
(carbon) wote va eAaylotonotnbeil to fapog oto pEyloto Suvarto.

AroteAeital ano U0 KEVIPLIKES TAAKEC TTAVW OTLG OTIOLEG
npocappootnkay €L modla He ywvia avapeosd toug 60 poipeg kal
Stapétpou 80cm. Me aUTO TOV TPOTIO EXOUUE €L CUUUETPLKA
TomoBeTnuUéva OdLa MAvw oTa OTola TPOCAPUOCTNKAV Ta
NAEKTPLKA LOTEP.

EIKONA 2

CARBON FRAME HEXACOPTER 800mm



2.2 Motép(Brushless Motor) — PuBuiotég Taxutntag(Speed
Controller)

JUpdwva PE TOUG UTIOAOYLOMOUG TIOU YIVOVE GTNV apXH) TOU
project o teAko Bapocg tou e€akomtEpou UTtoAoyiotnke ota 3.5
KW\A. Ma Tov Adyo auto xpnotuomnolndnkav potép (brushless motor)
avwong 2.2 kha (og 100% throttle) ékaoto wote va gival to
€EAKOMTEPO EVEAIKTO KAl Ypyopo. Ta CUYKEKPLUEVA LOTEP
Aettoupyoulve ota 22.2 Volt pe péon katavailwon 5.9A.

Y& ouvOUOOUO LE TO NAEKTPLKA LOTEP XPNOLLomoLnOnKave
PUBULOTEC TaXUTNTAC £TOL WOTE VO UTTOPOUHE VA SIVOULE TIG
KATAAANAEG 0TPOdEC YLa VA TIETUXOUE oTtaBepn Kivnon oto
g€akontepo pag & avupwon. Xpnowuonotndnkave ywa aodpdaieta 40
A (speed controller) 610t Ta potép o 100% throttle katavaAwvouv
navw aro 20 A 1o kabeva.

EIKONA 3



2.3 MAakéta dtavoung pevpatog (Power Distribution Board) —
Mnatapia tpododooiag

MNa tnv tpodpodoocia pevpaToC TOU KABE NAEKTPLKOU LOTEP
XpnoLpomnotntnke mAakeTa SLOVOUAG PEVATOC Kal pia e€AoeAn
uratapia Atbiov 22.2 Volt 8000mah.

H puratapia ouvdEBnke pe ) xprion BUCUATOC 0TNV TTAAKETO Kall
OAotL ol puBuLOTEG TaxLTNTAC ouvdeBNnKave anevuBeiag og auth, £ToL
wWoTe va TpododoTtolvTal e PEVUO T NAEKTPLKA LOTEP.

EIKONA 4

CONNECTION DISTRIBUTION BOARD AND ESC



KedpaAaro 3: Metadoon Ewkdvag & E§aptipata
3.1 Camera (Goprohero 3 Black edition)

Ma tnv petadoon ekovag ano to drone xpnolpomnol)onke
kapepa uPnAng availuong. H Gopro 3 Black tnv 6edopévn otiyun
glval amo ¢ KaAUTEPECG KAUEPEG TNG AYOPAC UE TIOLKIAEC
duvatotnteg. Zuvdualel uPnAn moldtnTa video, AMOUOKPUGUEVO
EAeyX0 NG ue smartphone-tablet péow wifi ko mapa oAU HikpO
Bapog (76gr) to omolo eival anapaitnto o€ TETOlou €idoug

epapuoyEG.

EIKONA 5

GOPROHERO 3 BLACK EDITION

https://www.youtube.com/watch?v=3wbvpOIIBQA#t=1
8




3.2 Video transmitter & receiver-Monitor

Y& ouvbuaouO e TNV Gopro XpNOoLULOTOLBNKE TIOUTIOC 9 KOVOALWY
netadoong video woxvog 1.5 watt ota 1.2 ghz. H gopro cuvb£bnke
HEOW €LOLKAC BUPAC E TOV TTOUTTO YIa val Ao BAVOUE oTOV OEKTN
nog live elkova amo to drone. H epBEAela Tou oUOTAHATOC O€
ouvduaouo pe kepaia omnidirectional 9 dbi otov mourmno kal kepaia
TUTtou yagi 13 dbi otov 6€ktn dptavel ta 20 xAU. TENOG 0 SEKTNG
ouvdEBnke pe monitor 7 inch.

EIKONA 6

1.2 GHZ TX WITH GOPRO & LIPO 11.1V



EIKONA 7

1.2 GHZ RX WITH TFT MONITOR AND YAGI ANTENNA
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1.2 GHZ RX YAGI ANTENNA 13 DBI



3.3 Antenna Tracker

JUotnua mapakoAouBnong ¢ kepaiog mou akoAouBel pia mtnyn
onuoaTog .

2TO OUYKEKPLUEVO project n BEon TOU UTTAUEVOU OXUATOC LAG,
HeTadidetal HEow TOU TOUTIOU TNG KAUEPOC MO Ao TO KOVAAL TOU
AXou Kal AapPdavetal otn Baon pEow TOu avtiotolyou SEKTN, TO
orolo enetepyaletal amno Evav controller, o onoiog 06nyel dvo
LNXOQVIOHOUG Servo Kol oTpEQEL TNV KEPALA LG OTO ONLELO TToU
glval to drone pog yla kaAutepn Angn.

H xpnowotnta tou sival anapaitntn, epocwv n Kepaia otn
Bdaon omou yivetal n AP ¢ ElKOVOG lvat KATEUOUVTLKA.

TO CUYKEKPLUEVO KOUMATL TNG Epyaciag anoteAel HEPOC ELOLIKOU
B£patog mou uAomolBnke To eapvo e€apunvo 2011-2012 aAAa
glval onuavtiko Koppdtt evog UAV kal ipémel va avadepOEl.



EIKONA 9

EIKONA 10-11

https://www.youtube.com/watch?v=MiSJfS3BSQQ&list=UUjvHp-
c Pf3cezOFAKA9inQ




KedpaAaro 4: Zuotipata TnAekatevBuvong &

MAoriynong
4.1 TnAekatevBuvon — Npocappoyn UHF mopumnou (433 mhz)

TnAekatevBuvon eAéyxou (ouxva pe ta apxkd RC) eival n xprion
TWV POSLOKUUATWY LLE OKOTIO TOV EAEYXO LA CUCKEUNG ATtO
amnootoaon. H tnAekateUBuvon eAéyxou XPNOLLLOTIOLELTAL VIO TOV
XELPOKIVNTO EAEYX0 OXNUATWYV HE POSLOPWVIKO TIOUTTO, TL.X.
BlopnXaviko Kol oTPATIWTIKO EEOTIALOUO.

Ma tnv uAomoinon Tou project autol xpnolpomnoldnke
tnAekatevBOuvon 9 kavaAlwy, He mpooappoyn rnopnol UHF ota
433mhz, yia tnv enitevén amopakpuoUEVOU eAEYXOU EwG 40 km.

EIKONA 13

9 channel tx with 433 mhz module



4.2 Autopatog Motog

To ArduCopter gival pia open source mAatdopua pn
ETMAVOPWUEVWV EVAEPLWV OXNUATWY, TIou Snutoupyndnkav amnod tnv
kowvotnta DIY Drones Baolopévn otnv mAatdoppa Arduino.

Eival pia pkpn all-in-one povada rmou cuvdualel tnv MC, éva
YUPOOKOTILO, ETTAXUVOLOUETPO, KoL EVA BaPOUETPLKO OATIUETPO.
Me tnv poatpetikn povada GPS kat Muéidag, Bplokel kal
kataypadel otnv MC tnv akplpr B€on Tou UTTAUEVOU AVTIKELLEVOU.
Entiong pmopet va petprioel to UPog mTAoNG KoL WG K TOUTOU
UTTOPEL va xpnoLpomolnBel yla auTopaTo TUAGTO KOl QUTOUOTN
odrynon.

Me tov mpwtomnoplako oxedlaouod All-in-One, mepléxel EAEYKTEC,
3 a&ovwv yupookorio kal Bapopetpo oto dwc. To ArduCopter
TIEPLEXEL OUVOETO aAYOPLOUO KaBodrynong, alyoplBuo eAéyyxou
KoL TTAPEXEL EEALPETIKN oTaBOepOTNTA KOl EVEALEl KaTA TN SLApKELL
™G TTAoNG.

EIKONA 14

AUTOPILOT WITH TELEMETRY



RTH MODE CODE

/1] -*- tab-width: 4; Mode: C++; c-basic-offset: 4; indent-tabs-mode: nil -*-

/*

* control rtl.pde - init and run calls for RTL flight mode

*

* There are two parts to RTL, the high level decision making which controls which
state we are in

* and the lower implementation of the waypoint or landing controllers within those
states

*/

// rtl_init - initialise rtl controller

static bool rtl_init(bool ignore checks)
{

if (GPS_ok() || ignore checks) {

rtl climb_start();

return true;

telsed

return false;

}

}

// ttl_run - runs the return-to-launch controller
// should be called at 100hz or more

static void rtl_run()

{

// check if we need to move to next state
if (rtl_state complete) {

switch (rtl_state) {

case InitialClimb:

rtl return_start();

break;

case ReturnHome:

rtl loiterathome start();

break;

case LoiterAtHome:

if (g.rtl alt final > 0 && !failsafe.radio) {
rtl descent_start();

telsed

rtl land_start();

}
break;



case FinalDescent:

/I do nothing

break;

case Land:

// do nothing - rtl_land run will take care of disarming motors
break;

b
b

// call the correct run function
switch (rtl_state) {

case InitialClimb:
rtl climb_return run();
break;

case ReturnHome:
rtl climb_return run();
break;

case LoiterAtHome:
rtl_loiterathome run();
break;

case FinalDescent:
rtl _descent run();
break;

case Land:

rtl land run();

break;

}

}

// rtl_climb_start - initialise climb to RTL altitude
static void rtl_climb_start()

{

rtl_state = InitialClimb;

rtl_state complete = false;

// initialise waypoint and spline controller
wp_nav.wp _and_spline init();

/I get horizontal stopping point

Vector3f destination;

Wwp_nav.get wp_stopping point xy(destination);
#if AC_ RALLY == ENABLED

// rally point.alt will be the altitude of the nearest rally point or the RTL ALT. uses



absolute altitudes

Location rally point = rally.calc_best rally or home location(current loc,
get RTL alt()+ahrs.get home().alt);

rally point.alt -= ahrs.get _home().alt; // convert to altitude above home

rally point.alt = max(rally point.alt, current loc.alt); // ensure we do not descend
before reaching home

destination.z = rally point.alt;
#else

destination.z = get RTL _alt();
#endif

// set the destination
wp_nav.set wp_ destination(destination);
wp_nav.set fast waypoint(true);

// ' hold current yaw during initial climb
set_auto yaw _mode(AUTO _YAW_ HOLD);

}

// rtl_return_start - initialise return to home
static void rtl_return_start()

{

rtl_state = ReturnHome;

rtl_state complete = false;

/I set target to above home/rally point
#if AC_ RALLY == ENABLED
/l rally_point will be the nearest rally point or home. uses absolute altitudes

Location rally point = rally.calc_best rally or home location(current loc,
get RTL alt()+ahrs.get home().alt);

rally point.alt -= ahrs.get home().alt; // convert to altitude above home

rally point.alt = max(rally point.alt, current loc.alt); // ensure we do not descend
before reaching home

Vector3f destination = pv_location to vector(rally point);
#else

Vector3f destination = Vector3f(0,0,get RTL alt());
#endif

wp_nav.set wp_ destination(destination);
// initialise yaw to point home (maybe)

set_auto yaw mode(get default auto yaw mode(true));

}

// rtl_climb_return run - implements the initial climb, return home and descent
portions of RTL which all rely on the wp controller

// called by rtl run at 100hz or more
static void rtl_climb_return run()



{

/I if not auto armed set throttle to zero and exit immediately
if(!lap.auto_armed) {

// reset attitude control targets

attitude control.relax bf rate controller();

attitude control.set yaw target to current heading();
attitude control.set throttle out(0, false);

/I To-Do: re-initialise wpnav targets

return;

}

// process pilot's yaw input

float target yaw rate = 0;

if (Mfailsafe.radio) {

// get pilot's desired yaw rate

target yaw rate = get pilot desired yaw rate(g.rc_4.control in);
if (target yaw rate !=0) {

set_auto yaw _mode(AUTO _YAW_ HOLD);

}

}

// run waypoint controller

wp_nav.update wpnav();

// call z-axis position controller (wpnav should have already updated it's alt target)
pos_control.update z controller();

// call attitude controller
if (auto_yaw mode == AUTO _YAW_HOLD) {
// roll & pitch from waypoint controller, yaw rate from pilot

attitude control.angle ef roll pitch rate ef yaw(wp nav.get roll(),
wp_nav.get pitch(), target yaw rate);

telsed
/I roll, pitch from waypoint controller, yaw heading from auto_heading()

attitude control.angle ef roll pitch yaw(wp nav.get roll(), wp nav.get pitch(),
get auto heading(),true);

}

/I check if we've completed this stage of RTL

rtl state complete = wp nav.reached wp_ destination();
}

// rtl_return_start - initialise return to home

static void rtl_loiterathome _start()

{

rtl state = LoiterAtHome;



rtl_state complete = false;

rtl loiter start time = millis();

/I 'yaw back to initial take-off heading yaw unless pilot has already overridden yaw
if(get default auto yaw mode(true) != AUTO_YAW_ HOLD) {

set_auto yaw_mode(AUTO _YAW_ RESETTOARMEDYAW);

} else {

set_auto yaw _mode(AUTO _YAW_ HOLD);

b
b

// ttl_climb _return descent run - implements the initial climb, return home and
descent portions of RTL which all rely on the wp controller

/I called by rtl run at 100hz or more

static void rtl_loiterathome run()

{

/I if not auto armed set throttle to zero and exit immediately
if(!ap.auto_armed) {

// reset attitude control targets

attitude control.relax bf rate controller();

attitude control.set yaw target to current heading();
attitude control.set throttle out(0, false);

/I To-Do: re-initialise wpnav targets

return;

}

// process pilot's yaw input

float target yaw rate = 0;

if (Mfailsafe.radio) {

// get pilot's desired yaw rate

target yaw rate = get pilot desired yaw rate(g.rc_4.control in);
if (target yaw rate !=0) {

set_auto yaw _mode(AUTO _YAW_ HOLD);

}

}

// run waypoint controller

wp_nav.update wpnav();

/I call z-axis position controller (wpnav should have already updated it's alt target)
pos_control.update z_ controller();

/I call attitude controller

if (auto_yaw _mode == AUTO _YAW_HOLD) {

// roll & pitch from waypoint controller, yaw rate from pilot

attitude control.angle ef roll pitch rate ef yaw(wp nav.get roll(),



wp_nav.get pitch(), target yaw rate);
telsed
/I roll, pitch from waypoint controller, yaw heading from auto_heading()

attitude control.angle ef roll pitch yaw(wp nav.get roll(), wp nav.get pitch(),
get auto_heading(),true);

}

// check if we've completed this stage of RTL

if ((millis() - rtl_loiter start time) >= (uint32 t)g.rtl loiter time.get()) {
if (auto_yaw_mode == AUTO_YAW_ RESETTOARMEDYAW) {

// check if heading is within 2 degrees of heading when vehicle was armed
if (labs(wrap 180 cd(ahrs.yaw_sensor-initial armed bearing)) <= 200) {
rtl state complete = true;

}

} else {

/I we have loitered long enough

rtl state complete = true;

b
b
b

// rtl_descent_start - initialise descent to final alt
static void rtl_descent start()

{

rtl_state = FinalDescent;

rtl state complete = false;

// Set wp navigation target to above home
wp_nav.init_loiter target(wp nav.get wp destination());
// 1nitialise altitude target to stopping point
pos_control.set_target to stopping_point z();

// initialise yaw

set_auto yaw _mode(AUTO _YAW_ HOLD);

}

// rtl_descent run - implements the final descent to the RTL ALT
// called by rtl run at 100hz or more

static void rtl_descent run()

{

int16_t roll_control = 0, pitch_control = 0;

float target yaw rate = 0;

/' if not auto armed set throttle to zero and exit immediately
if(!ap.auto_armed || !inertial nav.position_ok()) {

attitude control.relax bf rate controller();



attitude control.set yaw target to current heading();
attitude control.set throttle out(0, false);

// set target to current position

wp_nav.init_loiter target();

return;

}

// process pilot's input

if (Mfailsafe.radio) {

if (g.land_repositioning) {

/I apply SIMPLE mode transform to pilot inputs
update_simple mode();

// process pilot's roll and pitch input
roll_control = g.rc_1.control in;

pitch _control = g.rc_2.control in;

}

// get pilot's desired yaw rate

target yaw rate = get pilot desired yaw rate(g.rc 4.control in);

}

// process roll, pitch inputs

wp_nav.set_pilot desired acceleration(roll control, pitch _control);

// run loiter controller
wp_nav.update loiter(ekfGndSpdLimit, ekfNavVelGainScaler);

// call z-axis position controller
pos_control.set alt target with slew(g.rtl alt final, G_Dt);
pos_control.update z controller();

// roll & pitch from waypoint controller, yaw rate from pilot

attitude control.angle ef roll pitch rate ef yaw(wp nav.get roll(),
wp_nav.get pitch(), target yaw rate);

// check if we've reached within 20cm of final altitude

rtl state complete = fabs(g.rtl alt final - inertial nav.get altitude()) < 20.0f;
}

// rtl_loiterathome start - initialise controllers to loiter over home
static void rtl land start()

{

rtl state = Land;
rtl_state complete = false;

// Set wp navigation target to above home
wp_nav.init_loiter target(wp nav.get wp destination());

// 1nitialise altitude target to stopping point



pos_control.set_target to stopping_point z();
// initialise yaw

set_auto yaw _mode(AUTO _YAW_ HOLD);
}

// ttl_returnhome run - return home

// called by rtl run at 100hz or more

static void rtl land run()

{

int16_t roll control = 0, pitch_control = 0;

float target yaw rate = 0;

/I if not auto armed set throttle to zero and exit immediately
if(!ap.auto_armed || ap.land_complete) {

attitude control.relax bf rate controller();

attitude control.set yaw target to current heading();
attitude control.set throttle out(0, false);

// set target to current position

wp_nav.init_loiter target();

#if LAND REQUIRE MIN THROTTLE TO_ DISARM == ENABLED
// disarm when the landing detector says we've landed and throttle is at minimum
if (ap.land_complete && (ap.throttle zero || failsafe.radio)) {
init_disarm_motors();

}

#else

// disarm when the landing detector says we've landed

if (ap.land_complete) {

init_disarm_motors();

}

#endif

/I check if we've completed this stage of RTL
rtl state complete = ap.land complete;
return;

}

// relax loiter target if we might be landed

if (land_complete maybe()) {

wp_nav.loiter soften for landing();

}

// process pilot's input

if (!failsafe.radio) {

if (g.land_repositioning) {

/I apply SIMPLE mode transform to pilot inputs



update_simple mode();
// process pilot's roll and pitch input

roll_control = g.rc_1.control in;
pitch_control = g.rc_2.control in;

}

// get pilot's desired yaw rate
target yaw rate = get pilot desired yaw rate(g.rc_4.control in);
}

// process pilot's roll and pitch input
wp_nav.set_pilot desired acceleration(roll control, pitch_control);

// run loiter controller
wp_nav.update loiter(ekfGndSpdLimit, ekfNavVelGainScaler);

// call z-axis position controller

float cmb_rate = get land descent speed();
pos_control.set alt target from climb rate(cmb rate, G_Dt, true);
pos_control.update z_ controller();

/ record desired climb rate for logging
desired climb rate = cmb rate;

// roll & pitch from waypoint controller, yaw rate from pilot

attitude control.angle ef roll pitch rate ef yaw(wp nav.get roll(),
wp_nav.get pitch(), target yaw rate);

/I check if we've completed this stage of RTL

rtl state complete = ap.land complete;

}

/I get RTL _alt - return altitude which vehicle should return home at

// altitude is in cm above home

static float get RTL alt()

{

// maximum of current altitude and rtl altitude

float rtl_alt = max(current loc.alt, g.rtl altitude);

#if AC_FENCE == ENABLED

// ensure not above fence altitude if alt fence is enabled

if ((fence.get _enabled fences() & AC FENCE TYPE ALT MAX) !=0) {
rtl alt = min(rtl_alt, fence.get safe alt()*100.0f);

¥
#endif

return rtl_alt;

}



4.3 T0otnpa mAonynong edagoug (Ground Control Station)

‘Evag eniyelog otaBuog eAéyxou (GCS) eival éva KEVTpo eAEyxou
HE BAon TN yn Mou TapEXEL TIG SUVATOTNTEC YLO TOV avOpwWTLVO
EAEYXO TWV N EMOVOPWUEVWY OXNUATWY OTOV QEPA | 0TO XWpo. To
GCS Oa pmopouoe va xpnoomnolnBel yia tov EAeyxo un
EMAVOPWUEVWV EVAEPLWV OXNUATWV 1N TIUPAUAWVY HECO A TTAVW ATIO
TNV atpoocdalpa.

O otaBuoG pag anoteAeital :

1. TnAexeplotplo tnAekatevBuvong 9 KavaAlwv.

2. Agktng 1.2 ghz yia ANPin ewkévag og 00o6vn 7’ o cuvduacouod
ne kepaia yagi 1.2 ghz (13 dbi).

3. 0806vn 7’ yia ANPin ewkévag amo to drone.

4. Laptop yla mapakoAouBOnon kal xapaén nopeiag, LEow
OUOTAMOTOG TNAEUETPLOG.

5. Noumnog 2.4 ghz ywa petadoon evtoAwv ano cuoTnua
TNAepeTpiaC.

6. Mevvntpla Beviivng yla mapoxn PEVUOTOG OTOV ETILYELO
oTaOuo.



KepaAaio 5: RLC DiAtpa
5.1 Tueivow ta RLC piAtpa

‘Eva ¢piAtpo SLEAeuong xapunAwv cuxvotAtwy, ivat éva ¢piltpo
TIOU TIEPVA CAMOTA LE CUXVOTNTA LKPOTEPN OTTO LLLOL OPLOUEVN
ouUXVOTNTA ATTOKOTNG KoL e€oBeVEL TA OUATO UE CUXVOTNTEC
vPNAOTEPEC o TN CUXVOTNTA ATOKOTNG. H moootnta TNn¢
e€aobévnong yla kaBe ouxvotnta e€aptatal ano to oxedlacuo Tou
diAtpou. Eva xapnAng dtEAevong ¢piltpo ival to avtiBeto evog
diAtpou SiEAeuong uPnAwv cuxvotntwy. Eva {wvomnepatd ¢pitpo
glval évag cuvduaopog evog low-pass(xapunAomepato) Kat £vog
high-pass ¢piAtpou(vPpnlonepato).

Yridpxouv ¢idtpa SLEAeUONG ouXVOTNTWV O TIOANEC SLAPOPETLKEC
HOopPEC, CUUTEPIAAUBAVOUEVWY TWV NAEKTPOVIKWY KUKAWUATWY
(onwg éva PpiAtpo mou xpnoLuomnoleital otov NXo), Ta piktpa anti-
aliasing ylwa onpata petatpormnng anod avaloyko o€ Pndlako onua,
Pndloka pidtpa yia tnv e€opdAuvon cuvolou dedopévwy,
OKOUOTIKWV EUmodiwv , BOAwHA TwV EIKOVWV Kal oUTw KaBetnc. Ta
diAtpa SLEAELONG CUXVOTATWY TIAPEXOUV Ll opaAoTeEPn Hopdn
EVOG 0AUATOG, adaLPWVTAG TIG KN EMBUUNTEG SLAKUUAVOELG.

EIKONA 16

BAND-PASS FILTER



EIKONA 17

EIKONA 18

BAND-PASS FILTER ON 1.2 GHZ VTX



5.2 Mowa n xpnootnta Kat to oPpEAN TOUG OTO CUYKEKPLUEVO
project

Aoyw Umapéng MoAAWV avVaUETASO0EWV QVALECO OTOV ETILYELO
otaBOuo (GCS) kat tou e€akomtEpou, N xpnowotnta Giltpwyv
SL1EAeVONC ouxvoTATWY gival avaykaia, KaBwe HeETA amo
SOKLUAOTIKEG TITAOELG TIOU Yivave Xwpig autd, mapatnpndnke
SdpaoTikn peiwon NG epPeAelag tnAekatelBUvVONG, TNAEUETPLAC KoL
Bwreoavapetadaong HEXPL kot 95 %.

AOYyw HLKpoU peyEBouG Tou drone, eival avamodeuktn n
TOMoBETNON HEKTWV KOL TIOUTWY O€ ULKPA amootacn HETAEL TOUG,
(=<20cm) pe amotéAeopa To Eva va opeUPAAEL 0TO AAAO.

ErtutA€ov, mapoAo mou xpnotpomnolnnkave d1adopeTIKEC
OUXVOTNTEG yla KABe roumo-6€ktn, ta enineda OopuBou ATav oAU
vPnNAA amod Toug Mopmoug, Kabwe N LoXUGS Toug Eemepvoloe to 1
watt.

Ytov otaBuod pag, tonobetribnke 433 mhz Low-Pass Filter otov
TIOUTIO TNG TNAEKaTELBUVONG Kat €va 2.4 ghz Band Pass Filter otov
TIOUTIO TNG TNAEUETPLAG, KaBwe mapatnpndnke peiwon tng Andng
Bivteo amo tov 1.2 ghz d&ktn,.

210 £€QKOMTEPO UTIAPXOULV, Evag ounog 1.2 ghz yia tnv
HETAS0ON TNG ELKOVAC KoL TPELG OEKTEG. Evag 6€KTNG yLla TNV
TnAekateVBOuvon, £vag tnG TNAEPETPLaC Kal To gps module.
MapatnpnOnke OTL, N xpnoLlonoinon autwyv xwpic ¢idtpo otov
TIOUTIO £LKOVOG, €ixe dpaoTikn peiwon NG epPEAELaC kKatl aduvapia
QO TOV AUTOMOTO TILAOTO Va AOKAPEL TNV apXK B€on amoyeiwong
Aoyw rapepBoAing (home point).

MNa tov Aoyo auto tonoBetribnke 1.2 ghz Band-Pass Filter otov
TLOUTTO.



KedpaAawo 6: H Mpoodog tou Project se Bivteo

6.1 Aok TNTKAG LKavotntag drone

https://www.youtube.com/watch?v=QamXWB2e7vs&feature=yo

utu.be
6.2 Aok avtopatng npooysiwong drone

https://www.youtube.com/watch?v=Lwjb x0AstM

6.3 Kataypadn aypotikig nepLloxng ano to drone

http://youtu.be/hTcQeqGhqy4

6.4 Kataypadn aypotikig mepLloxng He akpifeia tnAspetpiog

https://www.youtube.com/watch?v=y0jekbmcvi8&feature=share

6.5 ZuvtpLPn o€ KatowKNUéEVN MEPLOXA

https://www.youtube.com/watch?v=3dJeCNugRWM

ANTENNA TRACKER VIDEO:

https://www.youtube.com/watch?v=MiSJfS3BSQQ&list=UUjvHp-
c Pf3cezOFAKA9InQ




Kedalarwo 7: BiAloypadia

http://ardupilot.com/

http://www.internetnow.gr/
http://electronicarc.com/catalogo/
http://www.electronics-tutorials.ws/filter/filter 7.html
http://www.foxtechfpv.com/
http://www.e-wireless.gr/
http://www.rangevideo.com/
http://hobbywireless.com/

. http://www.hobbyking.com/hobbyking/store/index.asp
10 http://www.stockrc.com/

11. http://en.wikipedia.org/wiki/Main Page
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