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MANEIIETHMIO AYTIKHE ATTIKHE

NTYXIAKH EPFAZIA (1" 2" oeridu )

AHAQIH IYITPAQEA NTYXIAKHE EPTAZIAZ

O/H kdtwéL Unoyeypappévoesn ng/éf}%f’d?’x&?%{ou M&/ﬂﬁﬁ%ountrﬁc ToU
Tuduavog ... J%ZQMZAK,HA/ 5 .. Tou Navemotnuiov Autrc

Attig, mpw avahdBw tnv exmévnon g Mruxiaxic Epyaciag pou, SnAdvw 6Tt evnuepdnka yia ta
TapaKaTw:

«H Mruxax Epyacia (N.E) anotelet npoidv nveupatikic sloktnotag téoo Tou ouyypadéa, 600 Kat Tou

16pbparog kaw Ba npénel va £XEL HOVASIKO XOPAKTAPA KAL TTPWTOTUTO MEPLEXOUEVO.

AMayopevETaL auoTNPa OMOLOSHMOTE KOPUATL KEWYEVOU TNE va epdavileTal autouolo f HETadpacpEévo
ané kanowa GAAn Snuoocieupévn mnyr. KaBe tétola npdén anotelel mpoidv AoyokAomA kat eyelpet Oéua
HBwrG TagNg yla ta mveupatikd Swawwpata tou dAAou cuyypadéa. AMOKAELOTIKGC UTEUBUVOS Elval o

ouyypadéag g N.E, 0 onoiog $pépet kat tnv euBHYVN TWV CUVERELWY, TOWIKWVY Kat AAAwv, autic Tng mPagng.

Népav twv onowwv nowwkwv evBuvwy tou ouyypadéa, oe nepintwon nou To 16pupa Tou EXEL AMOVEIMEL
Mrtuxio, autd avaxkaAeitat pe anddaon g Iuvéreuons tou Tufuarog. H Zuvéleuon tou TpApatog pe véa
anédacr tng, peTa and aitnon tou evéladepduevou, Tou avaBetel ek véou tnv exmévnon MN.E pe dAho Bépa
xat Siadopetikd emPhénovra kabnynti. H exmévnon g ev Aéyw N.E mpéner va oAokAnpwOel evrog
TouAGyLoToV EVOG nuEpoloyLtakoy 6urivou and tnv npepopnvia avabeorig tng.

0 AnAwv Huepopnvia
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1. ZuvomTiKOG TPOTOC AerTovpylag

To okddog eival KaTaokevaoUEVO yia Papepa amd akt N Bapka, To AeyOUEVO
napayadt.

O AOyOoC KATAOKEUNRG TOU KateuBuvopevou autoU okadoug eival yla
g€olkovopnon XpnUATwy Kal Xpovou ylati oe SladopeTikn mepimtwon N avilotowyn
Stadikaoia yivetal pe Bapka.

To okddog auto kateuBuvetal pe epappoyn kKwvntou android. Mo cuykekpLUEVQ,
n edpapupoyn otéAvel dedbopéva péow Bluetooth otn Pdon tou okdadoug Kal To
KUKAwHa ¢ Baong otélvel ta Sedopéva péow RF ota 2.4GHz oto okadog Kot
avtiotpoda.

Boat base

I RO

XBEE PRO S2
2.4GHz

Amo v edpappoyn pmopol e va Staxelpltotovpe tnv dtevBuvon, tnv taxvTNTA
o dwta, KABWC Kal va EAEYEOUE TN OTABUN TNC Mmatapilog Kal tnv Beppokpacia
tou speed controller tou okddoug. Emiong, umopol e va To KAEWOWOOUUE OF HLd
Topeia Kal auto va SlopBwvVEL AUTOMOTA TNV TOPELA TOU o TUXOV €EWTEPLKOUC
TLAPAYOVTEC (TL.X. AEPOAG, KUUQL ).

AwoBétel emiong ovotnua G.P.S 10 omoio pag Sivel tnv Sduvatotnta va
gvtorni{ouue tn B€on tou okdadouc.




2. Ip®WTOKOAAX KAL TEXVIKEG

2.1 Telplaki) EmMKoOWVwvia

O UKPOEAEYKTNAG Uropel va avtaAldocel Sedopéva He Tov £€w KOOUO oslplakad. Ot
akpodEKTEG oelplakng AnPng kot armootoAng cupBoAilovtal pe Rx katl Tx avtiotoya.
Otav o pikpoeAeyKkTng BEAEL va oTelAel KATL TPOC TN €EWTEPLK OUOKEUN epdavilel
KABe éva amo ta bits otov akpodektn anooTtoAng Tx el To Xpoviko ditaotnua Th,to
omnolo ovopadletat Stapkela bit.To idLo yivetal kot 6tav n eEWTEPLKT) CUOKEUN OTEAVEL
KATL 0TO HKkpoeAeykTh. Ta bits Stafalovrat péocw Tou akpodEkTn RX.

Itn povada tou xpovou (sec) petadidovtat rb=1/Tb bits. To péyebog auvto
ovopaletal puBuog petadoong bits (bit rate) kat petpiétal oe bit per second(bps),
kilobit per second(kbps), megabits per second(mbps) k.0.k., 6tav n dtapkela bit Th
LETPLETAL O€ Sec, msec, Usec K.0.K. AAN pLo ovopacia yL auto to peyebog eival to
baud rate, 5nAadn o pubuog petadoonc Twv HeTaBoAwV TNG oTABUNG TOou SuvapLKoU
(tdong) Tng yPOUUAG MmKovwviag. OL XpnoLUOTOLNUEVES TLUEG TOU baud rate eival
oupdwvnueveg dteBvwg kat eivat 300, 600, 1.200, 2.400, 4.800, 9.600, 14.400,
19.200, 28.800, 38.400, 57.600, 115.200. >tn ouyKeKPLUEVN ePappoyn ETUAEXONKE
baud rate 115.200.

H amootoAn kot AnPn evog dedopévou yiveTal Pe TPWTO TO ALlYOTEPO GNUAVTLKO bit
(LSB) kat teAeutaio to MEPLOCOTEPO ONUAVTLKO bit (MSB). Tng anootoAng tou LSB
Tiponyeital n anootoAn evog bit apxng (start bit) mou €xel dtapkela Th kat £xel mavta
T 0 (LOW). Entiong, peta tnv anootoAr (MSB) akoAouBei n amootoAn evog bit
TEAOUG Ttou £xeL mavta tnv T 1 (HIGH). O anootoAéag HéExpL va OTEIAEL TO ETIOUEVO
OELPLOKO S€S0UEVO KPATA TN YPOUUNA EMLKOWVWVIOC o€ UPNAN TLUN.




2.2 llpwTOK0AAO I2C

To I°C Bus armote)ei £va pwTOKOANO TIOU XPNOLUOTIOLELTAL YyLa TNV Stocvvdeon
HETAEL SLOPOPETIKWY OAOKANPWHEVWY, OTIWCE TWV ULKPOEAEYKTWVY KOL TWV UTTOAOLTTWY
oAokAnpwpEVwyY Tepldpepelakwyv omwc EEPROMs, A/D petatponeig, LCD drivers,
aLodNTNPEC aAAA Kal He AAAOUC ULKPOEAEYKTEC. Elval éva MPpwTOKOAAO TTou PeTOSIOEL
Sebopéva osplakd. Me to 1°C arnodpeUyeTaL n xpnotponoinon evog mapdAAnAou
SLaAou dedopévwy Tou eLodyeL HeyAAn toAutAokoTnTa otn oxedioon aAAd kal
HEYAAUTEPO KOOTOG. Bpiokel MOAANEG edapUOYECG OTO GUYXPOVA NAEKTPOVLKA
OUOTNHOTO OTIWG OE CUCKEVEG ELKOVOG KAL X0V, 0€ TNAEDWVIKEG CUOKEUEG,
modems, dip switches, embedded microprocessor boards aAAd Kol oTNV MKOWVWVIA
alodnTpwv Beppokpaciag He TIc 080vVeC OTOU MaPoucLAloVTaL T ATTOTEAECHOTA
TWV PETPNOEWV. OL TAXUTNTEC TLG OTIOLEC ETULTUYXAVEL UTTOPOUV VAL PTACOUV LEXPL KAl
3.4 Mbps, ToXUTNTEC LKAVEG yLa TNV aviaAAayr S€60UEVWY AQVAUESO OTOUC KOUPBOUC
KOLL TO HNKOG TOU KOAWSIOU PEPLKEC HEKADEC LETPA, LAKOC APKETA LKOVO Qv
BewpPNOOUUE OTL OL ATOOTACELC cUVHBWC Sev EeMePVAVE TA LEPLKA HETPAL.

Xapaktnplotika tov I12C Bus

To 1C ulomoLeitat pe Thv xprion 8Vo kKaAwdiwv SUTAAC katevBuvong. Ta Svo
KoAwdla auta eivat to SDA, Serial Data, mou xpnolpomnoleital yia tnv petadopa
debopévwy kat to SCL, Serial Clock, yla to poAdL kat eivat cuvdedepéva mavta o
Betikn) tpododocia péow pull-up avriotdoewv. Kabe ocuokeur mavw oto bus €xeL tn
Sk tng povadikn dtevBuvon, KaBwe emiong Kot To StKalwpa armooToAnS Kot ANYng
dedopévwy amo to diavAo. To puikog tou kaAwdiou(bus) pmopet va ptaoel ta 3 pe 4
HETPA aAAA prtopei kat va auénBetl pe toug Aeyopevouc bus extenders €wg kot 100m.
ErutAgov kaBe cuokeun mAvw oTto bus pmopet va Aettoupyel eite wg Master, omnote
anodacilel yla TI¢ AELTOUPYLEC TTOU emiTeAoUVTAL TTAVW OTo bus, eite wg slave, onote
QVTOTOKPLVETOL OTLG ALt oeLg Tou Master.




Typical I°C Bus
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E€attiog tng apdidbpounc puong twv koAwdiwv, SDA kat SCL, ta otadia e€66ou Twv
OAOKANPWHEVWVY YLOL VA UTTOPOUV VAL AVTETIEEEPXOVTAL OE TUXOV CUYKPOUOELG
(collisions) xwplc va kataotpedpovtal, £xouv otadla 660U avolKToU GUAAEKTN (open
collector/drain) €tolL wote va Stekmepatwvouv TtV KOAwWSwHEvn- AND(wired-AND)
Aoyikn Tou kKaAwdiou. To otadlo e€66ou Tou avolkTtoU CUAAEKTN, OTIWG dalveTal 0To
enopevo oxnua, dev €xel pull-up avtiotaon cuvenwg ev pnopel va odnynoeL tnv
ypauun og uPnAn otdbun. Ot e€wtepikeg pull-up aviiotdoelg odnyouv TIG YPOUUES
SDA, SCL omotednmnote oL ypapUEG auTEC Sev 0dnyolvtal amo to tpaviiotop e€660u
o€ uPnAn otabun.

ATO TNV Mapadvw TormoAoyia cupmepaivoupe otL otav to bus Bpioketal o adpavn
kataotaon ot Suo ypappég SDA, SCL, eivat og uPnAn otadun. To KUKAwpo 0dAynong
TwV S1adpOpwWV CUCKEVWV UIMOPEL LOVO va B€oel o€ UNOEVIKN OTABUN TG YPOUUES
SDA, SCL evw n unAn otabun divetal ano tig e€wtepikég pull-up avtiotdoeslg. H
aKPLBNAC TIUN TwV avtlotdoswv dev mailel KABoPLOTIKO POAO OTNV AELTOUPYLA EVOC
OUOTAMATOC ETUKOWVWVIAE HEOW TOU TPWTOKOANOU I2C. OL TLHEG TWV AVTLOTAOEWY
propoLv va kupaivovtal ano 1k8 (1800 ohms) €wg 47k (47.000 ohms). H rtio cuxva
XPNOLUOTIOLOUEVES TIUEG iva 1k8, 4k7 kat 10k. H amouoia Opwg autwyv Twy
avtlotacewyv Ba ixe w¢ anotéAeopa oL ypappég Twv SCL, SDA va «kpatiouvtaw»
nAvTa o€ YAUNAO emntinedo - kovtd ota 0 volts - kot to 1°C va pnv Asttoupyel. H twur
Twv pull-up avtiotdoswv pall He TNV XWPNTIKOTNTO TWV YPOUUWY KAl TwV EL60SWV
TWV CUOKEVWV KaBopilouv TNV kaBuotépnon otnv avodo Tou TAALOU KAl YL AUTO

e
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Dol TIPETEL TO YIVOEVO TOUG VAL ELVOIL APKETA ULKPO WOTE VAL €lval EUSLAKPLTO TO
HETWTO ToU MaApoU. MNa to Adyo autod n TN Twv pull-up avtiotacswv Ba mpémneL va
glval opKeTA pLKPN.

2.3 Alapop@won 0povg Taipwyv (PWM)

Ta apyxkd PWM nipoépyovtal ano tig Aé€elg Pulse Width Modulation mou onuaivet
Stapopdpwon evpoug moApwyv. Mia PWM kupoatopopdn otnv mpaypatikotnta
amoTeAel pia tepLlodikr Kupatopopdn n omola £xel Vo Tupata. To tuRua ON oto
OTolo N KUpaTopopdr EXEL TNV PEYLOTN TLUN TNG KoL To TUpa OFF oto omoio €xeL tnv
T UNSEv. To ON tunpa ovopaletat Duty Cycle kal peTpleéTal eite og povadeg
XPOVoU (ms, us KAT) €ite o€ TOCOOTO (%) ML TNG MEPLOSOU.

Pulse Width Modulation
25% Duty Cycle
5

L

50% Duty Cycle
LML
Ov ,

75% Duty Cycle

Ow

TNV napanavw sikova BAénoupe 3 kupatopopdes PWM pe duty cycle 25%, 50%,
75%. Epapuolovtag pia PWM kupatopopdr Hmopoupe va eAEYEOUE TO TTOCOOTO
NG LoXLOC Mou MEPTEL TAVW o€ Eva popTio, va eAéyéoupe o€pPo KLVNTAPES ,0TPODEC
KLVNTAPWV K.a. PEPLKA Ttapadelypata xpriong PWM mou xpnowuomnolndnkav o€ auti
Vv gpyacia Ba Soupe oto enModpevo kedpaAalo.

L




2.4 MeTaTpomMELS AvAAOYLKOV o1patog o€ Yn@lako (ADC)

Ol petatporneic avaloylkou orpatog o PndLako (ADC) LETATPEMOUV TA AVAAOYLKA

onuata o€ Pnolakd wote oL AAUBAVOUEVEG TLUEG METPNONG VA UTTOPOUV VA TUXOUV
nepeTaipw enefepyaociag amod Evav umtoAoyLotr). YIIAPXOoUuV TPELG TPOTIOL TAELVOUNCNG
TWV UETATPOTEWV AVOAOYLIKOU oripatog o PndLako:

Avaloya e To av elval TpoypaUATI{OMEVOL 1) LN TIPOYPAUUATI{OUEVOL . 2TOUG
nipoypoppati{opevoug ADCs n LeTatportr) eKTEAELTAL O€ XPOVIKA SOOUEVO aplOpo
Bnuatwv.

Avaloya pe To av elval Tumou avatpododotnong n avolytou Bpoxou. Xtoug ADCs
aVOLKTOU Bpoxou yivetal ameuBeiag cuykpLon HETAEL TNEG AVAAOYLKAG L0050V Kal
HLaG Taong avagopac. 2toug ADCs avatpododotnong n avaAoyLkr) Tacn L.codou
OUYKPLVETOL PE pLaL AVAAOYLKH TAON TTOU SNHLOUPYELTOL ECWTEPLKA WG CUVAPTNON TNG
PndLokng e€d6dou kat avatpododotel TNV pLa elcodo Tou cuyKpPLTH.

Avaloya e To av XpnoLpomnolouv peBodoug cUyKpLong TACEWV 1) OAOKARPpwWONC.
KAOe pLa and autég Tig Suo HeBOSOUG LETATPOTTNC TIPOYLOTOTIOLELTAL LE TPELG
TOUAAXLoTOV SLAPOPETLKEG TEXVLKEG.

Mé£Bodo¢ | Taxutnta Texvikn 12-bitfs | 8-bitfs
SOyKOLON Ataxpowfr'l T(POCEYYLON 500 kHz 8 MHz
Téonc 1 ms-10ns AVnyeuon 250 Hz 4 kHz

Tauvtoxpova 100 MHz

AutAn kAion 100 Hz 1.6 kHz
OMokArjpwon | 0.4s-1ms E€ooppomninon doptiov 60 Hz 1 kHz
Metatpornn Taong cuxvotnTac 2.5 Hz 40 Hz




2.5 llpwTOK0AAO emikOVWViag 802.15.1(Bluetooth)

To Bluetooth eivatl oxedlaopévo yla pikpou puRkoug puBuoL petadoong dedopevwy,
HELWHEVNE KATAVAAWONG LOXVUOG KAl IKpoU KOoTouG. H ouxvotnta otnv omnoia
SdouAevel to Bluetooth eivatl ano 2,4Ghz €wg 2.485 Ghz, evtog eUpoug nepimou 10
HETPWV. H ouxvotnta auth avikel otn {wvn eAeBepng xpriong dnAadn dev amattel
Kamotlou eidoug adelag amod tnv EETT. M auto kat otn cuxvotnta autn petadidouv
miapa MTOAAEC ouOKeUEG onwc ta wifi, Xbee k.a. MNa va amodBexbolv oL mapeBoAEg
QIO CUOKEUEG TTOU €XOUV TNV 8la ouxvotnta, ta Bluetooth €xouv tnv 1dloTNTA VO
aAAalouv TN ouxvotnta toug 1600 ¢popeg ava SeutepoAento. To Bluetooth pmopel va
déxetat kat va Aappavel dedopéva wotoco n taxutnta dev eival laitepa vPnAn,
BéBata yla tnv petadoon olAlag, LOUGCLKNG elval LkavormolnTikA. Eva akopo mpooov
glval kat n xapunAn Katavalworn evepyeiac.

2.6 Xbee 802.15.4 (Series 2)

Ta Xbee S2 pro eival acUpUATOL TTOUTTOSEKTEG, UMOPOUV VA CTEAVOUV KL VOl
AapBavouv dedopéva LECW ML OELPLAKNAG BUpAC, TIPAYLLO TTOU ONUALVEL OTL UITOPOUV
va ouvdeBoUV e mapa TIOANEG CUOKEUEC OTIWC UTIOAOYLOTEG ULKPOETIEEEPYOOTEG K. AL
Mrmopouv va xpnotpomnotnBouv wg éva (evyog avtallayng dedopévwy  oav
Siktuwrta Siktua amnod dekadeg Xbees.

To Xbee pro S2 €xeL ouxvotnta petadoong
2.4 Ghz kot n peyiotn andéotaon eival mepinou
3 XtALopeTpa. O puBuog petadoong dedopevwy
elvat 250 kbps kat n t@on Aettoupyiag ivat anod
2.7-3.6 Volt.

Ma va poypappaticovpe to Xbee
xpelalopaote €va USB to Serial pe eninedo
Aettoupyiag 3.3V kot to mpoypappa XCTU.

10



2.7 EAeyktn PID

Evag avaAoylkOG-OAOKANPWTLKOG-TIAPAYwWYLKOG eAeyktn¢ (eAeyktng PID) eival €vog
YEVLKOG UNXAVIOUOG pe avoatpododotnon Bpoxwv €AEyxou TOU XpnOLUOTOLELTAL
EUPEWG oTa PBlopnxavikd ocuvothuata eAéyxou. Evag eleyktng PID mpoomabel va
dlopbwoel to AdBOC peTAlU oG METPNUEVNG  peTaPAnTACc-Oladikaciag
(ProcessValue) 8kat e€vog emBupntol onueiou Aswtoupyiag (setpoint) pe tov
UTTIOAOYLOMO Kal €melta pe TNV €060 plag SlopBwtikng dpdong mou umopel va
puBuioel Tn dadikaoio avaAoywe.

+ [}
—Sctpoint Error » | KII e(r)dr - —Qutput —
LI

L
=]
»
£

O umnoAoylopog tng €€06ou tou eleyktr) PID (aAyoplBuog) mepllapPavel TpeLg
Eexwplotolg Opou¢. Tov avaAoylkO, OAOKANPWTLKO KOl TAPOywylkd opo. To
avaloylkd képdog kabopilel tnv aviidpaon oto Tpéxov AdBoC, TO oAokKAnpwua
kaBopilel tnv avtibpaon Baclopévn oto aBpolopa twv AaBwv Kal n mapaywyogs
kaBopilel tnv avtidpaon Bdon tou mocootol oto ormoio to AdBog £xel aAAdgel. To
OTAOULOUEVO TTOCO QUTWYV TWV TPLWV EVEPYELWV XPNOLUOTIOLETOL Yia va puBuioel tn
Sladikaocia pEow evog otolxelou eA€yxou Omwe N B€on piag PaABidag eAéyxou n n
niapoxn NAEKTPLKOU peVATOC EVOC OTOLXELOU BEpavaong, Kvntripa KTA.

Me tov “cuvtoviopd” Twv TpLwV otabspwv otov aAyoplBuo gleyktwv PID, to PID
UTopel vo TapEXEL Tn Opacn €eAEyxou TOU XPELALETAL YlO TI( OUYKEKPLUEVEG
anattioelg tng dtadikaoiag. H €€0dog tou eAeyktn pmopel va meplypadel and tov
TPOTIO TNG ATIOKPLONG TOU €AeyKTn o€ éva AdBog, o Babuog otov omoio o eAEYKTAG
Kavel umepavupwon amd T1o setpoint kat to Pabud TWvV TOAAVIWOEWV TOU
OUOTNUOTOC. ZNUEWWOTE OTL N Xpnon tou aAyopiBupou PID ywa tov €leyxo Oev
gyyuatal To BEATIOTO EAEYXO TOU CUCTHUATOG.

e
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MepkeC ePaPUOYEC UTTOPOUV va amaltrioouv povo évav r dUo Opoug yla va
TLAPEXOUV TOV KATAAANAO €AEYXO CUOTNHUATWY. AUTO ETILTUYXAVETOAL LLE TOV KABOPLOUO
ToU KEPSOUC TwWV avemBuuntwv opwv gAéyxou oe pundév. Evag eleyktng PID Ba
Aéyetal eAeyktnG pi, pd, p N i avdloya pe TNV EAAeWpn Twv avtiotolwv Opwv
geAéyxou. OL eAeyktég pi elval WSlaitepa kowol, debopévou OTL n Spdon Tou
TIAPAYWYLKOU 0pou gival oAU evaioBntn oto B6puo petpnong.
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3. XKA®OX KAI BAXH

3.1 H Bdon tov okd@ovug

H Baon tou okadoug sival pTLaypevn amo EVAO yLo TNV MTPOOTACL TOU 0KAdOUC Ao
XTUTtHaTa otn petadopad. Katd punkog tng faong undpxouv duo oxowia(Aapeg) ya
SleukoAuvon otn petadopd. To emavw PEPOC (VAL OVOLYWHEVO OTIWE PalveTOL Kall
otnv elkova 1.

Ewova 1

21N BAcnumapxeL N TMAQKETO TTOU UETATPETEL TO onjua Tou bluetooth mou AapPadvet
amno 1o android smartphone oe RF péow tou Xbee,6mou n Asttoupyia Tou
e€nyeitatavaAutikad oto kepaAato 5.. H mAakEta ival TomoBeTnueévn 0To Avw PEPOG
™¢ Baong yla tnv KaAutepn duvath moloTnTa ofpatog. 2tn Se€ld mAeupa tn¢ faong
UTTAPXEL EVOC TEPUOTOSLAKOTITNC YLIO TNV QUTOUATH EVEPYOTIOLNGCT TOU KUKAWUATOG
NG MAQKETAG KAl TNG Auxviag Tn oTLyU TOU aVOLYEL TO AVW UEPOC TNG
Baong.Emioncunapyet pa Avyvia led mou tpododoteital Onwe Kal To

13



KUKAWUA amo o emavadopti{opevn punatapio poAuBdou o€og 12 volt kat 2200
mah.

21NV elkova 2 urtodelkvuovtal Ta akoAouba :
1. NMAQKETA LETATPOTING CAMATOC
2. Auyvia Led

3. TEpUATOSLAKOTITNG

Ewova 2

MNa tnv Baon xpnowuomnotiOnke VAo Tumou MDF maxoug 8mmpe Tig akOAOUDOEC
SlaoTAOELG:

1.61.7cm x 26cm  (x2)
2.61.7cmx 30cm (x1)
3.23.6cmx 30cm (x2)
4.23.6cmx 15cm  (x2)
5.61.7cmx 17cm  (x1)

6.61.7cmx 13cm (x1)

14



3.2 Tooka@og

To okadadkt gival kateuBuvopevo amnod kwvntoandroid, eivat vdpoPukto ue
QUTOMOTN EVEPYOTIOLNON TNG avTAlag vepou otav n Bepuokpaocia Eemepdosl TNV
npokaBoplopévn TLun. To eninedo punatapioag kabwe Kat Beppokpaciog
amnelkovilovta otnv epappoyr tou Kvntol. 2tn Se€Ld KoL aplotepn MAEUPA TOU
okadoug €xouv TonoBetnBel amod 2 Auyvieg Led otnv kaBe mAeupa Stadopetikov
XPWHOTOC yla vo UTtoSELKVUOUV TNV KateLBuvon tou okddoug oto okotadt. H
niportéAa ou €xel embexBel divel tn duvatotnta to okddog va pmopet va tpaBrtel
doptio, SnAadn oxetikad xapunAn Taxutnta e TOAAEG 0TPOodEG OTOV KlvnTApa
AwaBétel emiong oUOTNUA AUTOUATOU TIIAOTOU yLa TNV dlatrpnon Tou o€ otabepn
nopeia kat cuotnua G.P.Syla Tov eVvToniopo tng akpLpBng 6€ong tou.

Ewova 3

To mAaioLo elval KATACKEVOOUEVO ATTO TIOAUECTEPQA. 2TA TOLXWHOTO Se€LA Kall
OPLOTEPA OTO KATW HEPOC SLaypAPETAL LD KAUTTUAOTNTA, OTO ECWTEPLKO TNG
KOUTTUAOTNTAC QUTN G UTIAPXEL adpOG TTOAUOUPEBAVNG. AUTO £XEL WG ATIOTEAECHA €AV
TIAPEL VEPA TO OKAPOC OTO ECWTEPLKO TOU YLa TOoV omolodnmote Adyo, To okadog va
Tapapeivel otnv emidpavela tng 6alacoac. To KAAOUTIL KATOOKEUAOTLKE ATt

15



Nemto EUAO To Omolo Kat adalpeBnke peTd To MEpaCg TNG Stadlkaoiog Tou
OTEYVWHOTOC TOU TIOAUECTEPQ. ECWTEPLKA Kol EEWTEPLKA £XOUV KATAOKEVAOTEL
Baoelg kal KouTld oTtNPLENG amod 3d eKTUTIWTA, UE TO OXEOLAOTLKO TIPOY PO
inventor.

ITNV EIKOVA 4 UTIOSELKVUOVTOL TOL ECWTEPLKA HLEPN TOU OKADOUG

Ewova 4

1. Kwvntripagxk2040-4500kv Brushless Inrunner
2. PuBuuotic taxutntag 70A Boat ESCIAUBEC

3. ZepPokivntpag nndailou

4. epPokvntipag anaykiotpwong

5.AvtAla vepou

6. cwANvakL Puéng Kvntipa

7. KOKAwpa emavekkivnong puBuotn taxutntog
8. AdLaBpoyxog dtakomtng ON/OFF

9. AdLaBpoxo koutr BwpPAKLoNG TAAKETAC, UITATAPLAG

16



TNV €lKOva 5 uTtodelkvUovTal Ta eEWTEPLKA PEPN TOU OKADOUC.

Ewkova 5

1. Eloaywyn-e€aywyn vepou yla Puén, KivntApa KoL pubpoti TaxutnTog
2. AOyKLOTPWTAG

3. Auyvialed

17



4, KOKAWNOX KAL GUVAPTI|GELS

4.1 Buzzer
Buzzer +3V H ocuvaptnon buzzercorrect xpnolpomnoteitot
KUplwg yLa va detéel av n ouvdeon pe to
BUZIERE
WLT5020 - Bluetooth, to xbee eivat emttuxig Kain
uf-'?}é--z uetadoon dedopEvwy €xeL EekvoeL . Av TO
e onua €xeL xabet A kAtL mrye AavBaouéva yla
470R ‘ . . , .
bruzzer in] > vy cs2 Karolo AOyo tote n cuvaptnon buzzerincorrect
gvepyoToLeitatl
#define buzzer 6
void buzzercorrect() void buzzerincorrect()
{ {
digitalWrite(buzzer,HIGH); digitalWrite(Led, HIGH);
delay(120); digitalWrite(buzzer,HIGH);
digitalWrite(buzzer,LOW); delay(500);
delay(50); digitalWrite(buzzer,LOW);
digitalWrite(buzzer,HIGH); delay(250);
delay(120); digitalWrite(buzzer,HIGH);
digitalWrite(buzzer,LOW); digitalWrite(Led, LOW);
} delay(500);

digitalWrite(buzzer,LOW);

18



4.2 'EAeyX0G eMIMES OV pATAPLAG
To ADC tou HIKPOEAEYKTN UIMOpPEL va
SdtaBaocel onpata and 0-5V kat pnopet
va Swoet Tipéc anod 0-1.024 (219)
dnAadn 10bit ADC. MNa va
HETATPEPOUUE TNV TAoN amnod Ta
13V(ueylotn T TG pmatapiag)ota
5V apkel €vag amAog dlatpétng taong.
O HaBnuatikdg TUTIOC yLa Tov SLaLpETn
TAOoNG lvat o e€Nnc:

R2

R+ R2

Vout =

Analog pin A8

CUUTTEPALVOULE OTL OL AVTLOTAOELG
R1,R2 Ba mpemet va eival 100KQ,180KAQ
avtiotolya, onwg daivetal kot otnv
TIOPATIAVW ELKOVAL.

Erteldn o Speed controller (ESC) pnopet
va SoUAeVEeL pe taon amod 10-13V,
T(PETIEL TO TTOCOOTO TNG Unatapiag mou
Ba maipvou e va petatpEneTal anod
10-13V o€ 0-100%. AuTO mLTUYXAVETOL

LE TN XPNON TLG EVIOANRG map Omwg
dalvetal Ko oTov KwdLKa amo KATw.

#define battery A8

int Batterylevel()

{

int pinakas[5];

int i,sum,mo;

for (i=0;i<=5;i++)

{
pinakas[i]=analogRead(battery);
delay(5);

}

for (i=0;i<=5;i++)

{
sum=sum-+pinakasli];
delay(5);

}

mo=sum/6;

mo=map(mo,765,985,0,100);

return mo;

}




4.3 'EAeyxog 0eppokpaciag Speed Controller (ESC)

To ESC eival auto ou PETOTPETEL TNV TACHN OO CUVEXH OE TPLPOOLKA yLa va
SoUAEPEL 0 NAEKTPOKLVNTAPOG TOU oKAPOoUG. O €Aeyxog Twv oTpodwv YiveTal pe
PWM arnod tov pikpoeleyktn dtapeoou tne enadn signal tou speed controller. O ESC
gxeL uPnAEg Beppokpacieg e amoteAsopa va PENEL va PUXETOL ova SlaoThpata,
otav, 6nAadn, n Bepuokpaocia eivat uPnAn.

5V Mo vou UITOPECOU E VA EAEYEOU UE TNV
Bepuokpaocia xpnoLponoloape To Bepuiotop to
OmoLo €lval pla avtiotoaon n omola
THERMISTOR 100K ca

Analog pin AlD_I—H‘ i Im” HeTaBAMeTAL avaAoya e TNV Beppokpaoia.
L Yrnidpyouv 2 elbwv Bepuiotop ta NTC,PTC.

§R1O Ta NTC (Negative Temperature Coefficient), ota

26k
orola n avtiotaon HelwveTal KaBwg auavetal

= n Bepuokpaoia.

Ta PTC (Positive Temperature Coefficient), ota omoia n avtiotaon avédvetal kaBwg
avéavetal n Oeppokpaocia.

Mo TNV OUYKEKPLUEVN epappoyn xpnotomnolOnke Bepuiotop NTC 100KQ otoug
25°C.

Me kAipaka amno 0-100°C kot Bswpwvtag yvwoto otL to ADC pmnopel va
Pndlonoinoet 0-5V pe tipeg 0-1024. Emopévwg, otoug 25°C n tdon ota akpa TG
aVOAOYLKAG OKLOOG TOU PIKPOEAEYKTN MpEMEL va eival 1.25V. Zupdwva He TN
ouvdeopoAoyia TNG TAPATIAVW ELKOVOG KaL TN HaBnuatiky €kdpacn Tou SLalpetn
Taong emAéxtnke R10=26KQ.
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4.4 AvtAla vepov

Otav n Beppokpaacia tou speed controller emepdoel kamoloug Babuoug, Tote 0
eleyktng Sivel opa otnv aviAia vepou, n avtAia evepyormoleital kat £Tol PUXeTAL O
Kwvntnpag kat o speed controller.

Waterpump circuit ™ VCC

—__Jwalcipmp pin

Ma va StacpaAicoupe TNV
00PAAELQ TOU KUKAWUATOG OO KATIOW0 TiBavOo BpoaxuKUKAwU £XEL TOOOeTNOEL
optocoupler. Auto xpnotpeVel wote omotadnmote BAaBn kat av tpokAnBei oto
KUKAWMOA TNG aVTALOG VEPOU Va [NV EMNPEACEL TA AAAA LEPN TNE TTAAKETOLG.

int Temp()

{ mo=sum/6;

int pinakas[5]; mo=map(mo,0,1023,0,100);

int i,sum,mo; return mo;

for (i=0;i<=5;i++) { }
pinakas[i]=analogRead(thermistor); void pumpspeed(int temp)
delay(5); } {

for (i=0;i<=5;i++) { if (temp>28){
sum=sum-+pinakas[i]; digitalWrite(waterpump,HIGH);
delay(5); } else {

} digitalWrite(waterpump,LOW);

}

21



4.5 Reset
To KUKAwHa autod amevepyomnolel tov speed controller kal evepyormoleitat Eava peta

amno 3s. Eniong péoa amnd tnv epappoyrn apxLKOmoLoUVTaL KATOLEG LETABANTEG TTOU

£€XOUV va Kavouv e to speed controller.

reset esc 5V Ve

MTDEN15T4G

330R st
1 : 'I} HIGH CURRENT

. P

SEC INput

reset ese pin[ 2

PhotoMos2

55

4Tk

4.6 LED Light

210 okAddog urtapxouv 2X3 led KOKKLVOL OTO THiOW UEPOC KOl 2X3 AOTIpA OTO UIMPOOoTA
Yl VoL LITOPOUE va SLOKPIVOULE TNV TTOpELa TOu oKADOUC amd HEYOAUTEPN

amnootaon.

LED Light Ve

P53
=d input

RE1
J30R

—(:“u.”i'rxhl T
&

g

23 -Cl3
us3
PhotoM 52
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4.7 Tpo@odoTika

210 okAdog urtapxouv 3 TpododoTikd. Eva ypap ko Twy 5V 1A yla tov EAEYKTH Kol
To EPLHEPLKA KUKAWHATA, Eva YPAUMLKO 3,3V 1A yia TV Tpododdtnon tou xbee

Kol éva TtaApLko 5V 3A yia tov tpododotnon twv o€pPo K

F2
FlsEF

nNTRPWV.

100n
R5
140R

o) Mpauutko tpo@odotiko 5v

Lid

_| L3

:

8)pauutko tpopodotiko 3,3V

Ez LED2

-\;q EGCOE0EUR

Rz
330R
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y)raAuiko tpopodotiko 5V

4.8 TayvtnTa KivnTipa Kot Stevbvvon mdaiiov

4.8.1 Kwntpag

Mo vou AELTOUPYNOEL O KLVNTHPOG KAL VOL UTTOPOUE va eAEYEOUE TNV TaxUTNTA TOU,
gxeL tonoBetnBel o Speed controller (ESC). To orjpa mou S€xeTal o puBULOTAG
TOXUTNTOG OO TOV HLKPOEAEYKTH €lval orjpa PWM og pikpodeuTtepOAETTTA KOl
oUudwva pe to datasheet tou speed controller ywa kivnon eumpog ta
UikpodeutepOAenta eivat amo 1185us-1875us Kkal yla Kivnon mpog ta miow gival amno
1185us-1000us.

void escspeed(int taxitita)

{

if ((taxitita>=1000)&&(taxitita<x=1030)){
taxitita2 = map(taxitita, 1000, 1030,1185,1875);
esc.writeMicroseconds(taxitita2); }

else if ((taxitita>=1200)&&(taxitita<=1230)) {
taxitita2 = map(taxitita, 1200, 1230,1185,1000);

esc.writeMicroseconds(taxitita2);

b}
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4.8.2 IIndaio

To nndaALo eival Evag agpokLvnTrpag 0 omoilog BploKeTal 0TO Tiow PEPOG TOU
okadoug Kal amo auto e€aptatal n dtevbuvon tou. O c€pPo KvnTrpAC UIMOPEL va
nieplotpadei £wg 180 poipeg dnAadn 90 poipeg 6e€ia kat 90 aplotepd. Ao TIG
SOKLUEC TTOU €yLvav mapatnenOnke OTL £XeL TNV KOAUTEPN amokplon otnv dteuBbuvaon
TOU £WC TIG 35 HOLPEC KL YL AUTO TO AOY0 eTUAEXONKE N Yywvio oTpEPELG TOU
nindaAiou va eival 35 poipeg de€la kat 35 aplotepa.

void rudderl(int pidalio)

{
if ((pidalio>134)&&(pidalio<170)) {
pidaliol=map(pidalio,135,170,90,125);
}
if ((pidalio>99)&&(pidalio<136)) {
pidaliol=map(pidalio,135,100,90,55);
}

rudder.write(pidaliol);

}
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5 AUTOHQTOG TAGTOG

Ma tnv Asettoupyia tou autopdtou TAGToU Xpnotuomnolnonke o eAeyktng Pl. MNa va
uropéooupe va Bpolue Toug opouc Ke, Ti xpnoLuomolitnke pia oo TG mio
Stadebopéveg pebBodoug Babuovounong, n uEBobdog Ziegler-Nichols, n omoia
otnpiletal otov MPoodLoPLOUO TWV KPLoLWY XOPOKTNPLOTIKWY EVOG CUOTHHOTOC
Kplowun mepiodo Pcr, kat kpiowun evioxuon/kepdoc Ker yLo Tov UTIoAOYLOUO TwV
TIAPAUETPWV TOU eAeykTr. Kplowun evioxuon Kcr ovopaletal n T Tou KEpSoug Tou
avaAoylkoU g\eyktn P n onola mpokaAet apeiwtn taAdviwon tng €66ou Tou
ouoTAUaTOoC LE Tepiodo ton He tnv Kpiowun nepiode Pcr .

Mivakag Ziegler-Nichols

kc ti td
P Kcr/2
PI Kcr/2.2 Pcr/1.2
PID Ker/1.7 Pcr/2 Pcr/8

Me Baon tov nivaka Ziegler-Nichols eruAéytnkav ot KataAANAeg TLEg P,
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#include <Wire.h>

#include <Servo.h>

Servo rudder;

H#define on 4

bool set;

float setpoint;

intj=1;

bool enable = false:

[P

float pid p=0;

float pid i=0;

float pid d =0;
[////////PID CONSTANTS/////

double kp=1.3;

double ki = 0.002;

double kd = 0

float elapsedTime, time, timePrev;

float error, previous error;
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float compass()

{

// put your main code here, to run repeatedly:

int x, v, z;: //triple axis data

//Tell the HMC5883 where to begin reading data

Wire.beginTransmission(0x1E);

Wire.write(0x03); //select register 3, X MSB register

Wire.endTransmission():

//Read data from each axis, 2 registers per axis

Wire.requestFrom(Ox1E, 6);

if (6 <= Wire.available()) {

x = Wire.read() << 8: //X msb

x |= Wire.read(); //X Isb

z = Wire.read() << 8: //Z msb

z |= Wire.read(); //Z Isb

y = Wire.read() << 8; //Y msb

y |= Wire.read(); //Y Isb

//Print out values of each axis

float heading = atan2(y, x);
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if (set == true){

setpoint = heading;:

set = false:

_}

heading = heading - setpoint;

if (heading < 0){

heading += 2 * PI;

}

// Check for wrap due to addition of declination.

if (heading > 2 * PI)

heading -=2 * PI:

// Convert radians to degrees for readability.

float headingDegrees = heading * 180 / M PI;

return headingDegrees:

}

float PIDcontroller(float realpoint)

{

float error;

if (realpoint > 180)

30




|
realpoint = map(realpoint, 359, 180, -1, -180);

1

timePrev = time; // the previous time is stored before the actual time
read

time = millis(); // actual time read

elapsedTime = (time - timePrev) / 1000:;

error = setpoint - realpoint:

pid p = kp * error;

if (-3 <error < 3)

{
pid i=pid i+ (ki * error);

_

pid d = kd * ((error - previous error) / elapsedTime):

float PID = pid p + pid i+ pid d;

return PID;

}

void autopilot(float PID){

31



int servoPos;

if (PID <=90) {

servoPos =90 + PID;

_t
else{

servoPos =90 - PID;

_t
if (servoPos > 125) {

servoPos = 125;

1

else if (servoPos < 55) {

servoPos = 55;

1

rudder.write(servoPos):

}

void setup() {

pinMode(on, INPUT);

rudder.attach(9):

Wire.begin();

Wire.beginTransmission(0Ox1E); //open communication with HMC5883

Wire.write(0x02): //select mode register
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Wire.write(0x00); //continuous measurement mode

Wire.endTransmission();

delay(1000);

}

void loop() {

if (enable == HIGH){

float postion;

float pid;

if (j==1) {

set = true;

.
_}

postion = compass();

pid = PIDcontroller(postion);

autopilot(pid);

_
else
A
_i=1
pid p=0;
pid i=0;
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pid d=0:

1

enable = digitalRead(on); delay(40);

34




6. KUkAwpa otn facn kat TpOTOG AELTOVPYLAG.

H Baon tou okadoug, eKTOC amo BAcn yla To oKADOG EXEL KOL EVOL ULKPO KUKAWULA TO
oTolo PETATPETEL Kal peTadEpel Ta Sedopéva péow Bluetooth armod to kivntod kat amnod
™ Baon péow xbee oto okadoc. To baud rate emiAéxbnke 115200.
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7. Epappoyn android

7.1 Tevika

To android elvat AELITOUPYLKO CUOTNHO OPXLKA YL CUOKEVEC KLVNTNC ThAspwviag
OAAQ LE TO TIEPACLLO TOU XPOVOU XPNOLUOTIOLELTAL OE OAO KOL TIEPLOCOTEPEG CUOKEUEC
Omnwg tablet, umoAoyLoTég, pwtoypadlkég unxavee, android-box k.a. To andoid sivat
Baolopévo, dnAadn, TpEXEL Tov MUPLVA TOU AELTOUPYLKOU linux. M€ To AELTOUpPYLKO
android, oL KATAoKELAOGTEG AOYLOULKOU UmopouV va ypddouv Kwdika JE Tn Xpnon Tng
YAWOOAC TPOYPAUUATIOMOU KATA Kuplapxo Adyo, TNV java, EAEyXovTag Tn CUCKEUN
HEow BLBALOONKWY avamtuypévwy amno tnv Google.

H avamntuén tnc¢ edappoync éytve pe to android studio. To android studio givat éva
OAOKANPWHEVO TIPOYPOUUATLOTIKO TIEpLBAANOV yLa TNV avamntuén epapuoywy o€
OUOKEUEG Ttou TpEXouVv android Aoyloptko. OL meplocotepeg epapuoyEC oto android
ypadovtal Ue TNV YAwooo TpoypopHaTioptoU java. BEBata pumopouv va tpe€ouv Kal
ePapPUOYEC Ao AAAEC YAWOOEC TPOYPAUHATIOUOU OTIWG TIG EPapUOYES web
xpnotponotwvtag HTML kot JavaScript kat pmopouv va xpnotpornotrjocouv to (NDK)
Native Development Kit, wote va meplappavel kwdika C/C++ yla Adyoug
dopntoTNTOC KAl avénong TN anodoonc.

7.2 To layout (.xml) tn¢ e@appoyng

H edappoyn pog divel tn Suvatotnta va XELPLOTOULE To TNOAALO Kal TNV ToxuTNTA
ToUu okAadoug. Yrtapxouv emiong kamoleg evdeielg otnv 08ovn, OTwe Tou enumedou
NG pnatapiag, tng Bepuokpaciac, Tng LoxVOG TOU CHATOG, TWV HLOLPWV TOU
ninéaAiou Kal Tou TooooToU TaxutnTag Tou ykallov. Ytapyxouyv Kot kamota Button
Qo ta onmola UopoU UE VO EVEPYOTIOL|COUE/OTIEVEPYOTIOL| OOV UE TOL WTA, TOV
QUTOMOTO TIAOTO , TOV AmayKlotpwtn, To Bluetooth ,tnv dueon dtakormnr) tou
Kwvntipa kot va Soupe mou Bploketal To okadog ekelvn TN oTlypn péow tou G.P.S.
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Moipeg nndaAiou MNooooTo (ykaliou)

AnaykioTpWTHC
'EvdeiEn Bepuokpaaiag ESC
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i XeipioThpio (ykaliou)

§ XeipioThpio (ykaliou)

dwTta LED

OnicBonopeia

MndaAio Ioxug onuaTog

MoocooTO PnaTapiag

T a W77
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7.3 0 K@W8LKAG TNG EQapuoyng, xml

<?xml version="1.0" encoding="utf-8"7?>
<android.support.v4.widget.DrawerLayout
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
xmlns:android="http://schemas.android.com/apk/res/android"
android:keepScreenOn="true"
android:id="@+id/drawer layout"
android:layout width="match parent"
android:layout height="match_ parent">

<Relativelayout
android:layout width="match parent"
android:layout height="match parent"
android:paddingBottom="@dimen/activity vertical margin"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical margin"
android:background="@drawable/br"
tools:context="com.example.lavdas.fship.MainActivity">

<com.example.lavdas.fship.VerticalSeekBar
android:id="@+id/seekBarl"
android: thumb="Q@drawable/prop"
android:max="30"
android:layout width="58dp"
android:layout_height="320dp"
android:indeterminate="false"
android:paddingStart="@dimen/abc_action_bar default height material"
android:paddingEnd="@dimen/abc_action ] bar default _height material”
android:layout_al1gnParentBottom="true"
android:layout toEndOf="@+id/upbutton” />

<SeekBar
android:layout_width="310dp"
android:layout_height="65dp"
android:max="70"
android:progress="35"
android:id="Q@+id/seekBar2"
android:progressDrawable="(@drawable/seek bar"
android: thumb="@drawable/shipwheel"
android:indeterminate="false"
android:layout marginBottom="30dp"
android:layout marginStart="20dp"
android:minHeight="6dip"
android:maxHeight="6dip"
android:layout alignParentBottom="true"
android:layout_alignParentStart="true" />

<ImageButton
android:layout width="60dp"
android:layout height="60dp"
android:background="@drawable/btcon"
android: text="connect"

o ——————————
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android:id="@+id/connectbutton”
android:layout alignParentTop="true"
android:layout_alignParentStart="true" />

<FrameLayout
android:layout width="300dp"
android:layout height="150dp"
android:background="@drawable/background frame"
android:id="@+id/frameLayout"
android:layout alignParentTop="true"
android:layout centerHorizontal="true">

<TextView
android:layout width="wrap_ content”
android:layout height="58dp"
android:textAppearance="?android:attr/textAppearanceLarge"
android:textColor="#50999999"
android:text="/30 SPEED"
android:id="@+id/textView2"
android:layout alignParentTop="true"
android:layout alignParentEnd="true"
android:layout marginEnd="5dp"
android:layout gravity="right|top" />

<TextView
android:layout width="wrap content"
android:layout height="56dp"
android:textAppearance="?android:attr/textAppearancelLarge"
android:textColor="#50999999"
android:text="0 DEGREE"
android:id="@+id/textView"
android:layout_alignTop="@+id/textView2"
android:layout alignStart="@+id/seekBar2"
android:layout alignBottom="@+id/textView2"
android:layout gravity="left|top" />

<ImageView
android:id="Q@+id/hookview"

android:layout width="50dp"

android:layout height="30dp"

android:layout gravity="center horizontal|center"
android:alpha="0"/>

<ImageView
android:id="Q@+id/imagelig"
android:layout width="50dp"

android:layout height="30dp"
android:layout gravity="center horizontal|top"
android:alpha="0"/>

<TextView
android:id="@+id/pilottextl"
android:layout width="60dp"
android:layout height="30dp"
android: text="Autopilot"”
android: textColor="#FFFFFF"
android:layout gravity="center horizontal |bottom"
android:alpha="0"/>
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<ImageView
android:id="@+id/imageView"
android:layout width="50dp"
android:layout_height="50dp"
android:layout marginLeft="40dp"
android:layout marginTop="80dp"
android:background="@drawable/boat" />

<ProgressBar
android:id="@+id/progressBarBattery"
style="@style/Widget.ProgressBar.Vertical"
android:layout width="10dp"
android:layout height="80dip"
android:layout alignParentTop="true"
android:layout marginTop="40dp"
android:layout marginLeft="20dp"
android:progress="0"
android:layout_ toStartOf="Q@+id/backwardtxt" />
<TextView
android:layout width="50dp"
android:layout height="40dp"
android: textColor="#FFFFFF"
android:rotation="90"
android:layout marginTop="53dp"
android:layout marginLeft="30dp"
android:text="level battery"/>

<ProgressBar
android:id="@+id/esctemp"
style="@style/Widget.ProgressBar.Vertical2"
android:layout width="10dp"
android:layout height="80dip"
android:layout alignParentTop="true"
android:layout marginTop="40dp"
android:layout marginLeft="200dp"
android:progress="0"
android:layout_toStartOf="@+id/backwardtxt" />

<TextView
android:layout width="50dp"
android:layout height="40dp"
android: textColor="#FFFFFEF"
android:rotation="90"
android:layout marginTop="53dp"
android:layout marginLeft="210dp"
android: text="Esc Temp"/>

<TextView
android:id="@+id/esctempl”
android:layout width="50dp"
android:layout height="40dp"
android:textColor="#89e106"
android: textSize="20dp"
android:layout marginTop="90dp"
android:layout marginLeft="220dp"
android:text="- \u2103"

/>

<ProgressBar
android:id="@+id/signal"
android:layout width="fill parent"”

o ——————————
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android:layout height="wrap content"
android:progressTint="#76e40£f"

android:progress="0"

android:layout_marginTop="125dp"
style="@style/Widget.AppCompat.ProgressBar.Horizontal" />

</FrameLayout>

<ImageButton
android:layout width="50dp"
android:layout height="50dp"
android:background="@drawable/lightbtn"
android:id="@+id/light"
android:layout below="@+id/connectbutton”
android:layout toEndOf="@+id/connectbutton" />

<ImageButton
android:layout width="50dp"
android:layout height="50dp"
android:background="@drawable/hook"
android:id="@+id/hook"
android:layout alignStart="@+id/light"
android:layout_marginStart="25dp" />

<ImageButton
android:layout width="50dp"
android:layout height="50dp"
android:background="@drawable/pilotbtn"
android:id="@+id/pilotbtn"
android:layout_alignBottom="@+id/frameLayout"
android:layout alignParentStart="true"
android:layout_marginBottom="15dp" />

<ImageButton
android:id="@+id/upbutton"
android:layout width="70dp"
android:layout_height="70dp"
android:background="@drawable/upbutton"
android:layout alignParentTop="true"
android:layout toEndOf="@+id/frameLayout"” />

<ImageButton
android:id="@+id/backward"
android:layout width="50dp"
android:layout height="50dp"
android:background="@drawable/backward"
android:layout centerVertical="true"
android:layout_alignStart="@+id/light" />

<TextView
android:id="@+id/backwardtxt"
android:layout width="wrap content"
android:layout height="wrap content"
android: textColor="#FFFFFF"
android:textSize="25dp"
android:layout_alignBottom="@+id/backward"
android:layout_centerHorizontal="true" />

<ImageButton
android:id="@+id/downbutton"

o ——————————
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android:layout width="70dp"
android:layout height="70dp"
android:background="@drawable/downbutton”
android:layout alignParentBottom="true"
android:layout toEndOf="@+id/frameLayout"

</RelativeLayout>

<android.support.design.widget.NavigationView
android:id="@+id/navigation"
android:background="#046069"
android:layout width="150dp"
android:layout height="match parent"
android:layout gravity="start"
app:menu="(Emenu/menu_navigation" />

</android. support.v4.widget.DrawerLayout>
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7.4 0 K@W8LKAG TG EQapuoYTG, Java

package com.example.lavdas.fship;

import android.app.ProgressDialog;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.bluetooth.BluetoothSocket;
import android.content.Intent;

import android.content.res.Configuration;
import android.os.AsyncTask;

import android.os.Handler;

import android.support.design.widget.NavigationView;

import android.support.v4.widget.DrawerLayout;

import android.support.v7.app.ActionBarDrawerToggle;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.util.Log;

import android.view.Menultem;

import android.view.View;

import android.view.animation.AlphaAnimation;
import android.view.animation.Animation;
import android.widget.ImageButton;

import android.widget.ImageView;

import android.widget.ProgressBar;

import android.widget.SeekBar;

import android.widget.TextView;

import android.widget.Toast;

import java.io.IOException;
import java.io.InputStream;
import java.io.OutputStream;
import java.util.UUID;

public class MainActivity extends AppCompatActivity

private NavigationView navigationView;
private DrawerlLayout mDrawerLayout;

private ActionBarDrawerToggle mDrawerToggle;
private CharSequence mDrawerTitle = "testl";
private CharSequence mTitle = "test 2";

ImageButton conbutton;
SeekBar seekBar;
SeekBar verticalsb;
TextView degree;
TextView speed;
TextView autopilottext;
ImageButton light;
ImageView imagelight;
ImageButton autopilot;
ImageButton hookbutton;
ImageView hookview;
ProgressBar batteryBar;
ImageButton upspeed;
ImageButton downspeed;
ImageButton Backward;
TextView Backwardtxt;
TextView Esctempl;
ProgressBar Esctemp;
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ProgressBar Signal;
public static double Iatf, longf;

boolean trueconnection = false;
boolean checkBacward = false;

int x;

int data;

private static final String TAG = "Jon";

private OutputStream outStream = null;

InputStream mmInputStream = null;

byte[] readBuffer;

int readBufferPosition;

Thread workerThread;

private BluetoothAdapter bluetoothAdapter = null;

String address = "20:16:08:22:13:24";

private ProgressDialog progress;

BluetoothSocket btSocket = null;

volatile boolean stopWorker;

private boolean isBtConnected = false;

static final UUID myUUID = UUID. fromString("00001101-0000-1000-8000-
00805F9B34FB") ;

int datasend;

@Override

protected void onCreate (final Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

mTitle = mDrawerTitle = getTitle();

navigationView = (NavigationView) findvViewById(R.id.navigation);

mDrawerLayout = (DrawerLayout) findViewById(R.id.drawer layout) ;

mDrawerToggle = new ActionBarDrawerToggle (this, mDrawerLayout,
R.string.drawer open, R.string.drawer close) {

/** Called when a drawer has settled in a completely closed state. */
public void onDrawerClosed (View view) {
super.onDrawerClosed (view) ;
invalidateOptionsMenu(); // creates call to
onPrepareOptionsMenu ()

}

/** Called when a drawer has settled in a completely open state. */
public void onDrawerOpened(View drawerView) {
super.onDrawerOpened (drawerView) ;
invalidateOptionsMenu(); // creates call to
onPrepareOptionsMenu ()
}
}i

// Set the drawer toggle as the DrawerListener
mDrawerLayout.setDrawerListener (mDrawerToggle) ;

navigationView.setNavigationItemSelectedListener (onNavigationItemSelectedListener
);

seekBar = (SeekBar) findViewById(R.id.seekBar2);

verticalsb = (SeekBar) findViewById(R.id.seekBarl);

batteryBar = (ProgressBar) findViewById(R.id.progressBarBattery) ;
degree = (TextView) findViewById(R.id.textView);

e
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speed = (TextView) findViewById(R.id.textView2) ;

conbutton = (ImageButton) findViewById(R.id.connectbutton) ;
imagelight = (ImageView) findViewById(R.id.imagelig) ;

light = (ImageButton) findViewById(R.id.light);

autopilot = (ImageButton) findViewById(R.id.pilotbtn);
hookbutton = (ImageButton) findViewById(R.id.hook) ;
hookview = (ImageView) findViewById(R.id.hookview) ;

imagelight.setImageResource (R.drawable. l1liqg) ;
hookview.setImageResource (R.drawable.hookview) ;
autopilottext = (TextView) findViewById(R.id.pilottextl);
imagelight.setTag (true) ;

hookview.setTag (true) ;

autopilottext.setTag (true) ;

upspeed = (ImageButton) findViewById(R.id.upbutton);
downspeed = (ImageButton) findvViewById(R.id.downbutton) ;
Backward = (ImageButton) findViewById(R.id.backward) ;
Backwardtxt = (TextView) findViewById(R.id.backwardtxt);
Backwardtxt.setTag (true) ;

Esctempl = (TextView) findViewById(R.id.esctempl) ;
Esctemp = (ProgressBar) findViewById(R.id.esctemp) ;
Signal = (ProgressBar) findViewById(R.id.signal);

seekBar.setOnSeekBarChangelListener (new SeekBar.OnSeekBarChangeListener ()

@Override
public void onProgressChanged (SeekBar seekBar, int progress, boolean
fromUser) {
X = progress - 35;
degree.setText (x + " Degree");
datasend = 135 + x;
try {
Log.v("rudder", "degree="+ datasend);
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf (datasend) .getBytes());
} catch (IOException e) {
e.printStackTrace () ;
} catch (NullPointerException e) {
}
}

@Override
public void onStartTrackingTouch (SeekBar seekBar) {

}

@Override
public void onStopTrackingTouch (SeekBar seekBar) {
Log.v("APP", "wrgwrehe stop");
seekBar.setProgress (35) ;
try {
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(135) .getBytes());
} catch (IOException e) {
e.printStackTrace () ;
} catch (NullPointerException e) {
}
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)

Backward.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
Animation anim = new AlphaAnimation(0.0f, 1.0f);
if ((Boolean) Backwardtxt.getTag()) {
Backwardtxt.setText ("Backward") ;
checkBacward = true;
anim.setDuration (50); //You can manage the blinking time with
this parameter
anim.setStartOffset (20) ;
anim.setRepeatMode (Animation.REVERSE) ;
anim.setRepeatCount (Animation.INFINITE) ;
Backwardtxt.startAnimation (anim) ;
Backwardtxt.setTag (false) ;

if (verticalsb.getProgress() >= 1) {
verticalsb.setProgress (0);
speed.setText (String.valueOf (verticalsb.getProgress()) +
"/30 SPEED") ;
}
} else {
if (verticalsb.getProgress() >= 1) {
verticalsb.setProgress (0) ;
speed.setText (String.valueOf (verticalsb.getProgress()) +
"/30 SPEED") ;
}
Backwardtxt.setText ("") ;
Backwardtxt.setTag (true) ;
checkBacward = false;
}
}
)i
conbutton.setOnClickListener (new View.OnClickListener () {

@Override
public void onClick (View v) {
bluetoothAdapter = BluetoothAdapter.getDefaultAdapter();

bluetoothAdapter = BluetoothAdapter.getDefaultAdapter():;
if (bluetoothAdapter == null) {
//Show a mensag. that thedevice has no bluetooth adapter
Toast.makeText (getApplicationContext (), "Bluetooth Device Not
Available", Toast.LENGTH LONG) .show () ;
//finish apk
finish();

} else ({
if (bluetoothAdapter.isEnabled()) {

ConnectBT connectBT = new ConnectBT ()
connectBT.execute () ;

} else {
//Ask to the user turn the bluetooth on

e
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Intent turnBTon = new
Intent (BluetoothAdapter.ACTION REQUEST ENABLE) ;
startActivityForResult (turnBTon, 1);
}

) ;

light.setOnClickListener (new View.OnClickListener () {

@Override
public void onClick (View v) {
if ((Boolean) imagelight.getTag()) {

imagelight.animate () .alphaBy (0f) .alpha(l1f) .setDuration(400) .start();
imagelight.setTag (false) ;
try |
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(400) .getBytes())
} catch (IOException e) {
e.printStackTrace () ;

} catch (NullPointerException e) {
Toast.makeText (getApplicationContext (), '"check bluetooth
conection", Toast.LENGTH_SHORT) .show () ;
}

} else {

imagelight.animate () .alphaBy(1f) .alpha(0f) .setDuration (401) .start();
imagelight.setTag (true) ;
try |
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(401) .getBytes());
} catch (IOException e) {
e.printStackTrace () ;
} catch (NullPointerException e) {
}

}
//turnOnLed () ;

)i

hookbutton.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
if ((Boolean) hookview.getTag()) {

hookview.animate () .alphaBy (0f) .alpha(1f) .setDuration (400) .start();
hookview.setTag (false) ;
try {
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(300) .getBytes());
} catch (IOException e) {
e.printStackTrace () ;
} catch (NullPointerException e) {
Toast.makeText (getApplicationContext (), "check bluetooth

e
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connection", Toast.LENGTH_SHORT) .show () ;

}
} else {

hookview.animate () .alphaBy (1f) .alpha (0f) .setDuration (400) .start();
hookview.setTag (true) ;
try {
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(301) .getBytes());
} catch (IOException e) {
e.printStackTrace () ;
} catch (NullPointerException e) {
}

)i

autopilot.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {

if ((Boolean) autopilottext.getTag()) {

autopilottext.animate () .alphaBy (0f) .alpha(1f) .setDuration (400) .start();
autopilottext.setTag(false);
try {
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(500) .getBytes());
} catch (IOException e) {
e.printStackTrace();
} catch (NullPointerException e) {
Toast.makeText (getApplicationContext (), "check bluetooth
connection", Toast.LENGTH_SHORT) .show () ;

}

} else {

autopilottext.animate () .alphaBy (1f) .alpha(0f) .setDuration (400) .start();
autopilottext.setTag (true);
try {
btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(501) .getBytes());
} catch (IOException e) {
e.printStackTrace () ;
} catch (NullPointerException e) {
}

});

upspeed.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {

e
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if (verticalsb.getProgress() <= 20) {

verticalsb.setProgress (verticalsb.getProgress () + 1);
speed.setText (String.valueOf (verticalsb.getProgress()) + "/30
SPEED") ;
}
}
)
downspeed.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
if (verticalsb.getProgress() >= 1) {
verticalsb.setProgress (verticalsb.getProgress() - 1);
speed.setText (String.valueOf (verticalsb.getProgress()) + "/30
SPEED") ;

)i

verticalsb.setOnSeekBarChangelistener (new
SeekBar.OnSeekBarChangeListener () {
@Override
public void onProgressChanged(SeekBar seekBar, int progress, boolean

fromUser) {
speed.setText (String.valueOf (progress) + "/30 SPEED") ;

if (checkBacward == false) {
data = progress + 1000;
try {

btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf (data) .getBytes());
} catch (IOException e) {
e.printStackTrace();
} catch (NullPointerException e) {

}

} else if (checkBacward == true) {
data = progress + 1200;
try {

btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());
btSocket.getOutputStream() .write (String.valueOf (data) .getBytes());
} catch (IOException e) {

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

}

}

@Override
public void onStartTrackingTouch (SeekBar seekBar) {

}

@Override
public void onStopTrackingTouch (SeekBar seekBar) {

}
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{

@Override
protected void onPostCreate (Bundle savedInstanceState)

super.onPostCreate (savedInstanceState) ;
// Sync the toggle state after onRestorelnstanceState has occurred.

mDrawerToggle.syncState () ;

}

@Override

public void onConfigurationChanged(Configuration newConfig) {
super.onConfigurationChanged (newConfiqg) ;
mDrawerToggle.onConfigurationChanged (newConfiqg) ;

NavigationView.OnNavigationItemSelectedListener
onNavigationItemSelectedListener = new
NavigationView.OnNavigationItemSelectedListener () {

@Override
public boolean onNavigationItemSelected (Menultem item) {

switch (item.getItemId()) {
// Respond to the action bar's Up/Home button

case R.1d.emergencystop:
verticalsb.setProgress (0);

try f{
btSocket.getOutputStream() .write (String.valueOf ("

") .getBytes());
btSocket.getOutputStream() .write (String.valueOf(700) .getBytes());
} catch (IOException e) {

e.printStackTrace () ;

} catch (NullPointerException e) {
Toast.makeText (getApplicationContext (), "check bluetooth

conection", Toast.LENGTH_SHORT) .show () ;

}
Log.v("NavigationView",

"Emergencystop") ;
mDrawerToggle.onDrawerClosed (navigationView) ;

return true;

case R.1d.Maps:
try {
btSocket.getOutputStream() .write (String.valueOf ("

") .getBytes());
btSocket.getOutputStream() .write (String.valueOf(800) .getBytes());
} catch (IOException e) {

e.printStackTrace () ;

} catch (NullPointerException e) {
Toast.makeText (getApplicationContext (), "check bluetooth

conection", Toast.LENGTH SHORT) .show() ;
}
new Intent (getApplicationContext (),

Intent intent

MapsActivity.class) ;
startActivityForResult (intent, 1);
mDrawerToggle.onDrawerClosed (navigationView) ;
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Log.v("NavigationView", "Openmaps") ;
return true;

case R.id.exit:

finish();

System.exit (0);

mDrawerToggle.onDrawerClosed (navigationView) ;
Log.v("NavigationView", "Exit");

return true;

default:
return true;

}i

@Override
public void onStart() {
super.onStart () ;

}

@Override
public void onStop () {
super.onStop () ;

}

private class ConnectBT extends AsyncTask<Void, Void, Void> // UI thread
{
private boolean ConnectSuccess = true; //if it's here, it's almost
connected

@Override
protected void onPreExecute () {
progress = ProgressDialog.show(MainActivity.this, "Connecting...",
"Please wait!!!"); //show a progress dialog

}

@Override
protected Void doInBackground(Void... devices) //while the progress
dialog is shown, the connection is done in background
{
try |
if (btSocket == null || !isBtConnected) {

BluetoothDevice dispositivo =
bluetoothAdapter.getRemoteDevice (address) ; //connects to the device's address and
checks 1if it's available

bluetoothAdapter. getDefaultAdapter() .cancelDiscovery () ;

btSocket =
dispositivo.createInsecureRfcommSocketToServiceRecord (myUUID) ; //create a RECOMM
(SPP) connection

btSocket.connect () ;//start connection

}
} catch (IOException e) {

e
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ConnectSuccess = false;//if the try failed, you can check the

exception here

}

return null;

}

@Override
protected void onPostExecute (Void result)

checks if everything went fine

{

//after the doInBackground, it

super.onPostExecute (result) ;

if (!ConnectSuccess) {
msg ("Connection Failed. Is it a SPP Bluetooth? Try again.");

finish();

} else {
msg ("Connected. ") ;

isBtConnected = true;
trueconnection = true;

Log.v("APP", "dujdtyjtykrtkuytykb Connected") ;

try

btSocket.getOutputStream() .write (String.valueOf ("
") .getBytes());

btSocket.getOutputStream() .write (String.valueOf(601) .getBytes())
mmInputStream = btSocket.getInputStream() ;

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

progress.dismiss();

}
void beginListenForData () {

final Handler handler = new Handler();
final byte delimiter = 10; //This is the ASCII code for a newline

character

stopWorker = false;
readBufferPosition = 0;
readBuffer = new byte[1024];
workerThread = new Thread (new Runnable () {
public void run () {
while (!Thread.currentThread() .isInterrupted() && !stopWorker)

try {

int bytesAvailable = mmInputStream.available();

if (bytesAvailable > 0) {
byte[] packetBytes = new byte[bytesAvailable];
mmInputStream.read (packetBytes);
for (int i = 0; 1 < bytesAvailable; i++) {
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final byte b = packetBytes[i];
if (b == delimiter) {
byte[] encodedBytes = new
byte [readBufferPosition];
System.arraycopy (readBuffer, 0, encodedBytes,
0, encodedBytes.length) ;
final String data = new String(encodedBytes,

"US-ASCII") ;
readBufferPosition = 0;
handler.post (new Runnable () {
public void run () {
Log.v("APP", "Receiver data: " +
data) ;
try {
if (data.contains ("#")) {
int myNum =
Integer.parselnt (data.replaceAll ("#", "").replaceAll ("\\D+", ""));

batteryBar.setProgress (myNum) ;
} else if (data.contains("$")) {

int myNum =
Integer.parselnt (data.replaceAll ("$", "").replaceAll ("\\D+", ""));
Esctemp.setProgress (myNum) ;
Esctempl.setText (String.valueOf (myNum)) ;
} else if (data.contains("&")) {
int myNum =
Integer.parselnt (data.replaceAll ("&", "").replaceAll ("\\D+", ""));

Signal.setProgress (myNum) ;

lelse if (data.contains("%")) {

//lat
latf=Double.parseDouble (data.replaceAll ("%", "").replaceAll ("\\+",""));

}else if (data.contains ("@")) {

//long
longf=Double.parseDouble (data.replaceAll ("@","") .replaceAll ("\\+",""));
}
LocationEvent.getInstance () .post(latf, longf);
Log.v("APP", "lReceiver data: " +

latf + " " + longf);
} catch (NumberFormatException nfe) {

//Toast.makeText (MainActivity.this,data,Toast.LENGTH LONG) .show();
}
}

)
} else {

readBuffer [readBufferPosition++] = Db;
}

}

}
} catch (IOException ex) {
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stopWorker = true;

) ;

workerThread.start () ;
}

private void msg(String s) {

Toast.makeText (getApplicationContext (), s, Toast.LENGTH LONG) .show () ;

}

private void writeData (String data) {

try {
outStream = btSocket.getOutputStream() ;
} catch (IOException e) {
Log.d(TAG, "Bug AVANT l'envoie.", e);

}

String message = data;
byte[] msgBuffer = message.getBytes();

try {
outStream.write (msgBuffer) ;
} catch (IOException e) {
Log.d(TAG, "Bug DURANT 1l'envoie.", e);
}
}

@Override

protected void onActivityResult (int requestCode, int resultCode, Intent data)

super.onActivityResult (requestCode, resultCode, data);
Log.v("APP", "wrhwrhwrhwrhwrhrwhrwrhhwr ") ;
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