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Meipapa 2: Bondntiké MoTtép TrapakoAouOnong ewTtog

Z0vVTOuN TTEPIYPOPN

Nna va OnuUIoUPYACETE MIa aTTAl OUCKEUR TIOU TTOPAKOAOUBEl pia TNy QwTog
XPNOIYOTTOIWVTAG €va  PondnTikd HoTép (servo motor) TTou  eAEyxeTal At €va
TTOTEVOIOUETPO KAl pia gwToavTtioTaon LDR.

ExTeTapévn TrEPIYPOAPN

AuTo 1O TrEipapa gival éva atmAd aAAd evdiagEpov DIY TTpoT eKT TTOU JTTOPEI va TTITEUXOEI
xpnoiuotroiwvTag éva Raspberry Pi Pico, éva BonBntikd potép (servo motor) SG90, éva
TTEPIOTPOPIKO TTOTEVOIOUETPO Kal Mo gwToavtiotaon LDR. O kUpiog 0TOX0G auTou Tou
TTEIPANATOC €ival 0 EAeyX0G TNG BEong evog BondnTikoU poTép SGI0 xPNOIUOTTOIWVTAG TO
TTEPIOTPOYPIKO TTOTEVOIOUETPO Kal T pwToavTiotacn LDR.

To TTEPIOTPOPIKO TTOTEVOIOUETPO XPNOIUOTTOIEITAI YIa TOV €AEYXO TNG BEang Tou BonBnTikoU
MoTép. OTav TO TIOTEVOIOUETPO TTEPIOTPEPETAI OegI6OTPOPA N APIOTEPOCTPOPA, TO
BonBnTiIKOU poTép Ba TTEPIOTPEPETAI TTPOG OTTOIdATTOTE KaTeUBuvon avdAloya ue Tn Béon
Tou TroTevaidueTpou. H ewtoavTiotaon LDR, amd tnv GAAn mTAcupd, XxpnOoIWOTTOIEITAI YIa
TOoV €AeyX0 TNG TOXUTNTAG TOU BonBnTikou potép. Otav n ewTtoavTioToon €KTIOETAI OTO
QWG To BonBnTIKOU PoTEP Ba TTEPIOTPEPETAI ApYd KAl OTAV gival KAAUUUEVO, TO BonBnTiKoU
MOTEP Ba TTEPICTPEPETAI VP YOPOQ.

To Treipapa UTTOPEl va KATOOKEUQOTEN XpnoidotroliwvTag éva breadboard kai kaAwdia
BpaxukukAwTApa yia TN auvdeon Twv e€apTnudaTwy. To BondnTikd poTép SG90 cuvdéeTtal
oe €vav ammo Toug akpodékteg PWM ot1o Raspberry Pi Pico kai 1O TTEPIOTPOQIKO
TTOTEVOIOUETPO Kal N @wToavtiotTaon LDR cuvdéovTal Pe TOUG AKPOBEKTEG AVAAOYIKNAG
€10660u. O KWdIKAG yia TO Treipapa gival ypapuévog oe MicroPython kai xpnoiyoTroiei Tig
BiBAI0Brkeg PWM ka1 ADC yia Tov €Aeyxo Tou BonOnTikou PoTEP Kal TRV avAyvwaon Twv
QVOAOYIKWYV TIHWYV ATTO TO TTOTEVOIOUETPO KAl TN QwTOoAVTIOTACN.

AuTO TO TrEipapa gival évag eEaIpETIKOS TPOTTOC YIa va PHABETE yia TNV avaloyikr) €icodo Kal
£€000, TOV €AeyXO TOU PBondNTIKOU POTEP Kal T XPAon aicbntipwy yia Tov €Aeyxo Tng
OUMTTEPIQPOPAG MIOG CUOKEUNG. ETTITTA0V, TO Treipapa ptropei va eTTEKTOOEI TTEPAITEPW
TTPOOBETOVTAG TTEPIOTOTEPOUG aIoONTAPES 1 GAAa eapTtripaTa yia Tn dnuioupyia TTIo
TTEPITTAOKWY CGUUTTEPIPOPWYV YIa TO BondNnTIKO POTEP.

Ta Baoikd yia To TTwWG AsiToupyei éva BondnTiké poTép (servo motor)

To BonBnmikd poTép eival évag TUTTOC KIVNTAPO TTOU XPENOIYOTTOIEITOI OUVABWG O¢
EQapUOYEG OTTOU aTTaITEITal aKPIBAS EAEYX0G TNG YWVIAKAG N YPAWHIKAG B€0NnG. ATToTeAEITQI
atro évav PIKpd KIVNTAPA ouveXoUg peUPATOG, £va oUOTAPO HETADOONG Kal éva KUKAWUA
eAéyxou TTou puBpilel Tn B€on Tou AEova Tou KIVNTHPA WE BACN TA EICEPXOMEVA ONATA.
To KUKAwHa eAEyxou epunvelEl Ta oApaTa £l0000u, cuvRBwG Pe TN Popen onudtwv PWM
(Pulse Width Modulation) ka1 Trpocapudlel avaAoya Tn B€on Tou GEova Tou KivATHPA.
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MNa Tov éAeyx0 TNG Kivnong evog BondnTikou PoTéP, 0 XPAOTNG TTPETTEI VA TTAPEXEI CAMOTA
PWM pe ouykekpiyévn ouxvoTnta Kal KUKAO Agitoupyiag. H ouyxvétnta kaBopidel méoo
ouxva emmavahauBaveral o ofjpa PWM, evi 0 KUKAOG AciToupyiag kabopilel To TTAGTOG
TOU TTaApoU. ZuviBwg, n ouxvornta Tou onuatog PWM civar 50 Hz kai 0 KUKAOG
AeiToupyiag kupaiveral atro 5% £wg 10%. 'Evag KUKAOG AeiToupyiag 5% avTioTolxei o€ B€on
oegppounxavicpyol 0 poipwy, evwd €vag KUKAoG Asitoupyiag 10% avTtioToixei oe Béon
ogpPBounxaviouou 180 poipwv.

MNa ™ diacuvdeon evog BondnTikou potép Pe To Raspberry Pi Pico, 0 xprioTng Tmpétrel va
OuVvOEDEl TOV AKPOBEKTN CNHATOG TOU CEPPOPNXaviouou o€ évav akpodéktn GPIO Tou
Pico. Xtn ouvéxela, ptropouv va xpnolgotroifjoouv Tov Kwdika MicroPython yia va
onuioupyroouv Ta KatdAAnAa cApata PWM yia Tov éAeyxo Tng B€ong Tou BonenTikou
HoTép. O XpNoTng ITTOPEI ETTIONG VO XPNOIKOTTOINCEI VA TTEPIOTPOPIKO TTOTEVOIOUETPO KAl
Mia  @wToavtioTacn LDR vyia va onuioupynoel éva oluotnua BondntikoU JOoTEP
TTapakoAoUuBnong ewTog, OTTou N B€on Tou oepfounxaviouol TTPOCAPPOCeTal e BAon
TNV TTooOTNTA QWTOG TToU avixveuetal atrd 1o LDR. Autd TO TTEipapa pTropei va gival évag
TTOAU KOAOG TPOTTOG yia va PABeTe yia Ta BACIKA TwWV NAEKTPOVIKWY Kal Tou
TTPOYPANMATIONOU, EVW) ONUIOUPYEITE Ui O100KEDATTIKN KOl O1adPAOTIK) OUCKEUN.
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To TTePIOTPOPIKO TTOTEVOIOUETPO gival £€va NAEKTPIKG EAPTNUA TTOU aTToTeEAEITAl aTTO £va
WHMIKO OToIXeio Kai pia oAioBaivouca etragr). XpnoldoTtrolEital yia TN JETABoAnl Tng
avTioTaong o¢ éva KUKAWWPO TTEPIOTPEPOVTAG Eva KOUMTT i évav emAoyéa. H Tiun
avtioTaong aAAdlel avahoya e Tn BEon TNG €TaQrg oTto wuikd aTtoixeio. To Linear B1k
Ohm eival évag ouykeKpIPEVOG TUTTOG TTEPICTPOPIKOU TTOTEVAIOUETPOU TTOU €XEI YPAMMIKN
KWVIKOTNTA, TTOU onuaivel 0TI n avTiotaocn aAAGCel pe oTaBepsd pubud KaBWG TTEPIOTPEPETAI
TO KOUWTTI. AUTOG O TUTTOG TTOTEVOIOUETPOU XPNOIUOTTOIEITAI CUVIBWG OE EQAPHOYES AXOU,
OTTWG 0 £AEYXOGC EVTAONG YIA EVIOXUTEG I O€ BIOUNXAVIKEG PUBUICEIC yia TOV €AEYXO TNG
TaXUTATOG TWV KIVATAPWY. XPNOIYOTTOIWVTAG £Va TTEPIOTPOPIKO TTOTEVOIOUETPO O £va
TTEipaUA, UTTOPEITE VA TTAPEXETE MIa DIETTAPH XPAOTN TTOU ETTITPETTEI TNV AKPIRRA Kal CuveXR
TIPOCAPUOYH HIOG TTapapéTpou. H diaouvdean evog TTEPIOTPOPIKOU TTOTEVOIOUETPOU UE
éva Raspberry Pi Pico upmropei va emteuxBei xpnoIMOTToIWVTOG HIa avaAoyikr akida
€10000u Kai Tn duvatoTnTa ADC (avaAoyIKOG 0€ Wn@IaKOG JETATPOTTENG) TOU HIKPOEAEYKTH.

Karavénon tTng évvolag Twv QWTOAVTIOTACEWYV

Mia pwToavTioTaon, TTiong yvwoThH wg avtiotaon mmou e¢aptaTal amod 10 ews (LDR), gival
éva TadnTikd OUoTaTIKO TTOU TTAPOUCIAdel aAAayr) oTnv avtioTaon wg atrékpIion oTnv
éviaon Tou wTog. OTav TEQPTEI QWG OTN GWTOAVTIOTACT, N AVTIOTACT TNG YEIWVETAI KOl
otav €ivar oto okotddl, n avrtiotaor TG auéaveral. Autr n 1©16TNTA KABIOTA TIG
QPWTOAVTIOTACEIG IOAVIKEG VIO XProN O€ EPAPUOYEG QViIXVEUONG QWTOG, OTTWG O€ KANEPEG,
OUCTHHOTA AQUTOUATOU QWTIOPOU KOl NAIAKOUG GUAAEKTEG.

H avTioTaon piag guwTtoavTioTaong TUTTIKA JETPIETAI 0€ ohms Kal UTToPEl va KupaiveTal atréd
MEPIKES ekaTOVTAOEG ohms £wg apketd megaohms, avadAoya pe TO UAIKG TTOU
xpnoiyotroigital. H oxéon avtioTaons-ewtdg PIog guToavTioTaong Ogv €ival YPAPUIKY,
OANG  akoAouBei pia  AoyapiBuIK) KAUTTUAN. Q¢ €k ToUTOU, O QWTOAVTIOTACEIG

4
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XPNOIYOTTOIOUVTAl OUVHBWG 0€ KUKAWMPATA e oTaBepr avTiotaon yia Tn dnuioupyia evog
dlaIpéTn TAONG, O OTTOI0G UTTOPEI VO XPNoIYoTToIiNBEl yia TN PETPNON TNG €VTaong Tou
PWTOG.

2€ nAekTpoVvIKA £pya, O WTOAVTIOTACEIC UTTOPOUV va XPNOIPOTTOINBoUY yia Tov EAEyXO
NG wTevoTnTag Twv LED, TNV gvepyoTToincn ouvayepuwy i CEIPAVWY Kal T puBuion
TNG TaAXUTNTAG TWwV KivATApwY. Eival €UkoAo o0Tn XpAon kal ptropoulv €UKOAQ va
EVOWMNATWOOUV 0 KUKAWHPATA XPNOIUOTTOIDVTAG ATTAEG TEXVIKEG OTTWG DICIPETEG TAONG KAl
METATPOTTEIC avaAoyIKoU O€ Wn@Iako.

Z10XOI:

Méow auTrg TnNg dpacTnpIdTNTAG, 0 XPrOoTNG Ba TreipapaTioTei he To Raspberry Pi Pico kai
O1d@opa NAEKTPOVIKA €CapTAPATA, OTTWG TO BondnTikG potép SG90, TO TTEPICTPOPIKO
TTOTEVOIOUETPO Kal N @wToavtiotacn LDR. O xpAotng 8a aIroKTACEl YWWOEIS yia Ta
akOAouBa B<uara:

1. Katavénon Twv BaciKwv GTOIXEIWYV yia TO TTWG AEIToupyEi éva BondnTikKG POTEP, TTWGS Va
ENEYXETE TNV KivNON TOU Kal TTWG va Tov dlacuvdéaeTte Pe To Raspberry Pi Pico.

2. MdbBete yia Ta TTEPICTPOPIKG TTOTEVOIOUETPA, TTWG AEITOupyoUV Kal TTWG PTTopoUV va
XPNoIuoTToinBouyv yia Tov €AeyX0 TNG Kivnong Tou BondnTikou PoTEP.

3. Katavonon mng évvolag TwV QuToavTIOTACEWY KAl TOU TPOTTOU XPAONG TOUG YIA TNV
avixveuon aAAaywv oTa eTTITEdA QWTAOG Kal TTWGE va eVOWHATWOEl auTr) n Asitoupyia yia
TOV €AEYXO TNG Kivnong Tou BonénTikou PoTEP.

YAIKd 1TTOU B0 Xpnoigotroinfouv:

* 1 x Raspberry Pi Pico

* 1 x KIT breadboard Pico

* 1 x breadboard TmAfjpoug peyéBoug

* 1 x SG90 BonBbnTIKOU YOTEP

* 1 x MNepIoTPOPIKO TTOTEVAIOUETPO papuiké B1k Ohm
* 1 x pwToavTiotaon LDR

» KaAwdia BpaxUKUKAWTAPO

Brijpata rou TpéTrel va akoAouBnbouv:
Ta kUpia BAuara yia TRV uAoTroinon Tou BondnTIKOU POTEP WE TTAPAKOAOUBNON GWTOG:

ZuvdéoTe 1O BonONTIKG poTép SGI0:

1. ZuvdéoTe 10 KaQE KaAWdIO (yeiwon) Tou BondnTikoU poTép o€ pia akida GND oTo
Raspberry Pi Pico.

2. ZuvdEaTe TO KOKKIVO KOAWDIO (Tpo@odoaia) Tou BondnTikoU HoTEP OTOV aKPOOEKTN 3V3
o1o Raspberry Pi Pico.
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3. ZuvdEaTe TO TTOPTOKAAI 1 KiTPIVO KAAWSIO (CHjpa) Tou BonBnTIKOU HOTEP OTOV AKPOBEKTN
GPIO 0 (GPO0) oto Raspberry Pi Pico.

ZUVOEOTE TO YPOAMHIKO TTOTEVOIOMETPO:

1. ZuvdEoTe TO €va TTODI TOU TTOTEVOIOPETPOU o€ [ia akida 3V3 oto Raspberry Pi Pico.

2. 2UVvOEOTE TO HECAIO OKENOG TOU TTOTEVOIOUETPOU O€ HIa avaloyikr) akida ei106dou, OTTwWG
n akida GPIO 26 (GP26), oto Raspberry Pi Pico.

3. ZuvdéoTe To AAAO TTGOI TOU TTOTEVOIOUETPOU o€ Wi akida GND oTto Raspberry Pi Pico.
2uvdéoTe TN wToavrtiotaon LDR:

1. ZuvdéoTe 10 éva mOdI Tou LDR o¢ pia akida 3V3 oto Raspberry Pi Pico.

2. 2uvdéaTe To AANO oKENOG Tou LDR o€ pia avahoyikr akida eic6dou, 61TTwg N akida GPIO
27 (GP27), oto Raspberry Pi Pico.

3. OuunBeite va eAéyEeTe Eava TIC ouvOETEIS 0AG Kal Va BeRaiwBeite OTI gival ao@aAEiG Kal
OWOTA TOTTOBETNUEVEG.

Aiaypappa cuvdeopoAoyiag

fritzing
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Kwdikag

import machine
import utime

servo pin = machine.Pin(0)
servo = machine.PWM(servo pin)

potentiometer pin = machine.ADC (26)
1dr pin = machine.ADC(27)

while True:
potentiometer value = potentiometer pin.read ul6()
1dr value = 1dr pin.read ulé6()

# Map the potentiometer value (0-65535) to the servo angle (0-180)
angle = int (potentiometer value / 65535 * 180)

# Map the LDR value (0-65535) to the servo speed (10-100)
speed = int(ldr value / 65535 * 90) + 10

servo. freq(50)
servo.duty ulé6 (int((angle / 180) * 65025))
utime.sleep ms (speed)
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ZUNTTEPACHA

JUpTTEPACUATIKA, auTé TO TTEipapa £DEIGE TTWG va XpnoldoTToIfoeTe éva Raspberry Pi Pico,
£EVa TTEPICTPOPIKO TTOTEVOIOUETPO, pia @wToavTioTacn LDR kal évav BondnTikoU PoTép
SG90 yia TNV KATaoKeur €vog BondnTikoU poTép TTapakoAoubnong ewTog. To Treipaua
KAAUWe Ta €EAG:

Mw¢ va ouvdEoETE TA £CAPTHHATA KAl TO dIAYPANMA KAAWSIWONG.

Mwg va ypdyeTte éva Tpdypauua Python yia va diadoete Tig TIéG atmd 1o LDR kai
TO TTOTEVOIOUETPO Kal va eAéyEeTe Tov BonBnTiKOU potép SG9O0.

Mwg va xpnoigotroinoete évav ahyopiBuo PID yia va BeATiwaeTe TNV attdéd00T TOU
BonBénTikoU poTép oTNV TTapakoAouBnon TnG TTNYAS PWTAG.

TpdTTo¢ QVTIUETWTTIONG KOIVWY {NTNUATWY TTOU PTTOPEI va TTPOKUWOUV KOTA TN
OIGPKEIA TOU TTEIPAPATOG.

2UVOAIKA, auTd TO Treipapa TTAPEXEl MIA TTPAKTIKA EPTTEIpia PHABnong TTou JTTOpPEi va
BonBnoel Toug aBNTEG va KATAVONOOUV Ta BAaCIKG TOU TTPOYPANUATICHOU HIKPOEAEYKTWY,
TOoUu gAéyxou BonBdnTikoU PoTép Kal TNG dIETTaPng alodnthpwv. O1 padntég Ptropoulv va
€CEPEUVIOOUV TTEPAITEPW AUTO TO TTEIPAUA:

Xpnolgotrolwvtag  dIapopeTIKOUG aloBnTApeS, OTTWG aIoONTPEG UTTEPAXWYV,
aIo00NTAPEG UTTEPUBPWY 1 EyXPWHOUG aIoBNTAPES yIa TOV EVIOTIOWO KOl TnVv
TTOPAKOAOUONON AVTIKEIUEVWV.

Meipapatiopog e SlaQopeTIKEG pubuioeig aAlyopiBuou PID yia BeAtiwon g
aKkpipelag TrTapakoAoubnong.

E@apuoyny Tponyuévwy  Asitoupyiov  OTTwg  éAeyxog  diakopioTh  web,
TNAEXEIPIOTAPIO 1 QWVNTIKOG €Aeyxog MHe xpron mpooBeTwv aiodBntipwy N
MovAdwv.



