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Ha co3nanue JaHHOTO NPOEKTa HAaC BOOJYILICBIIIH TIPOIIE/IINE COPEBHOBAHHS 110 POOOTOTEX-
nuke B HI'TY. HeOonplme, HO yMHBIE pOOOTHI MOIJIM IIaraTh, OOPOTHCS, €3[UTh U MEPEBO-
3UTB TPY35I 110 YCTaHOBIEHHBIM TpaccaM M IMpensATCTBUSIM. [ TaBHOM 3ayMKOiH OBLIO cO31aTh
MOZIeNIb MAIIMHBI-PO00Ta, YHPABIIEMYI0 MHKPOKOHTPOJUIEPOM, 3alporpaMMHpPOBAaHHBIM
HAMH CaMOCTOATENBHO, Tak Kak 90 % poOOTOB, MpeICTaBIEHHBIX HAa COPEBHOBAHMSAX, ObLIM
co3maHbel U3 HabopoB Lego Mindstorms. Mbl mocunranu, 4To OyneT HAMHOTO MHTEpECHEH
crenath yHHKAIbHYIO MAlIHHY, TIOJHOCTBIO KOHTPOJIHPYEMYIO CBOMM airopuTMoM. Ha nan-
HBIH MOMEHT paauonepenaya U 6ECIPOBOHbIE TEXHOJIOTHU IIPOYHO BOIUIM B HAIy >KH3Hb.
MHorue, HeCMOTPsI Ha aKTHBHBIN IIPOrpecc M BeK OONBIION MH(pOpPMAINH, HE UMEIOT Jaxe
MaJeilero npeacTaBIeHUs O TOM, Kak pabOTalOT 3TH CHCTEMBI U TexHojoruu. OnHOi U3 1e-
Jeil B JaHHOW paboTe SIBIAETCS] HAyUHThCS NPUMEHATH OECIIPOBOIHBIE TEXHOIOIMH IS pe-
HIeHUs IPUKIANHBIX 3aa4 U coOpaTh MOZEIb IS IPAKTHYECKOTO IPUMEHEHHS ITOTyYeHHBIX
HABBIKOB. YIIPaBJICHUE PaJHOYyIPABIIEMONH MOJEIBIO IBIKYILETOCs 3aIHEIPHBOIHOTO aBTO-
MOOWIISI pea30BaHO C MOMOIIBI0 MHKpOKOHTpoiutepa Arduino Mega 2560, a nemocpen-
CTBEHHas IIepesiada KOMaH/ yIpaBIeHHs — C IIOMOIIBI0 MEKpOoKoHTpoiuiepa Arduino Uno R3
U JUKOWCTHKA, SIBISIOLIErocs, M0 CYTH, IByMs IIOTCHLIMOMETPAMH, COCAUHEHHBIMU B OJHOM
pyuke. [l nUTaHUS. MOJENU UCHONB3YETCsA aKKyMyJISITOp Ha 12 BONBT JUIs ABUTraTene, 1
HHU3KOBOJBTHBIX LeTel (MHKPOKOHTPOJLIEP) UCIIONB3YEeTCsl IIOIYIIPOBOJHIUKOBEIN CTaOMIH3a-
TOp HANpPSHKEHUS Ha 5 BOJIBT, a JJIs MUTaHUs KOHTpPOJUIEpa yHpasieHus ucnoibdyercss USB-
pa3beM OT KOMIIbIoTepa. MBI HCKpEHHE HajieeMcs, YTO JaHHBII MaTepualn OyzeT Hoie3eH ULt
HAYMHAIONINX CTYICHTOB, MOXKEIABIINX H3YyYHTh H IIPUMEHSTH TaHHYIO TEXHOJIOTHIO Ha CBO-
HX paJuoyIpaBsieMbIX yCTPOHCTBax. B Oyaymiem ruiaHupyercs pa3BUBaTh MPOSKT ¥ UCIIOJNIb-
30BaTh JIAaHHYIO TE€XHOJOTHIO B OKCIEPUMEHTANbHBIX M HAy4HBIX IesX. JlaHHbI MaTepuan
IpeJHA3HAYCH HCKIIIOYUTEIFHO B 03HAKOMUTENIBHBIX IIEJISX.

* Cratbs nony4vena 15 mapra 2016 1.
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BBEJEHUE

B coBpeMeHHO# KU3HU OCCHPOBOIHBIC TEXHOJIOTHH MPOYHO BOIUIA B HAIy
JKHU3HbB, IIOPOI MBI JaKe HE 3ayMBIBAEMCsI, HCIIOIb3ys X B MOBCETHCBHON KHU3HU.
CaMBbIM TIPOCTEIM MPUMEPOM TOMY SIBIISIFOTCS MOOWJIBHBIC Tele()OHBI WIH OeCIpo-
Bomuble cetn Wi-Fi. Llenpto mamHO# pa®oTHl OBUTO CO3AaTh COOCTBEHHOPYYHO
WIaTGopMy, UMEIOIIYI0 BO3MOXHOCTh YIPABICHUS C MOMOIIBIO OECIPOBOIHOM
PAIUOCBSI3U U MPECTABISIONIYI0 CO00H 06a3y Ul AalbHEHIIero UCIoNb30BaHUs B
JPYTHX MPOEKTaX.

1. IINIAT®OPMA ARDUINO MEGA 2560

Arduino Mega noctpoeHa Ha MuKpokoHTpoimiepe ATmega 2560. [1nata nmeet
54 mupoBBIX BXOJOB/BBIX0/I0B (14 M3 KOTOPBIX MOTYT HCIIOJIB30BATHCSA KAK BBIXO-
11 HIMM ¢ paspsimHOCTBIO 8 OWT), 16 aHAIOTOBBIX BXOJOB, 4 MMOCIEIOBATEIHHBIX
mopta UART, xBapuessiii reneparop Ha 16 MI', USB-koHHEKTOp, pazpeM MUTa-
Hus, pazseM ICSP u kHOTIKY mepesarpy3ku. s paboTsl HEOOXOAMMO MTOAKIIOYHTE
mwiathopMy K KOMIBIOTEpY mocpeacTtBoM kabdenss USB wiu mogate nmutaHue Mpu
nomotnu agantepa AC/DC, wiu akkymynsatopHoi Oarapeeii. Arduino Mega 2560
COBMECTHUMA CO BCEMH IUIATAMH PaCHIMPEHHs, pa3pabOTaHHBIMH Ui IUIATGOPM
Uno nim Duemilanove.

2. KOMILIEKTYIOIIME JJI1 CBOPKA

— Arduino Mega 2560 (puc. 1).

— MotorShield (tutata pacmupenus st Arduino, ynpasisitoriasi TBUTATSIIMU
MTOCTOSIHHOTO TOKa) (puc. 2).

— CepBonpusop nis ynpasnenus (TowerPro SG90).

— Tpancusep nRF24L.01 2.4GHz.

— Ilpoune pamuoneranu (pe3UCTOPHI, CBETOAUOIBI-HHANKATOPHI, CTAOMUIN3aTO-
PBI HATIPSKEHHS).
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Puc. 2. llpuHnunuansHas cxema miatsl motorShield

3. IPOLECC CBOPKHA

B xone cOopku takxke Obu1 3aneiicTBoBan eme oxuH MK Arduino Uno, Tpan-
CHBEp M JUKOHCTHUK (TIpeIcTaBIsieT cOOOH J1Ba MMOTEHIIMOMETpA) JJIsl CO3/IaHMsI Iiepe-
JlaTYMKa YIPaBISIOMMX CUTHAIOB Ha Tuiardopmy. JlansHocTh nepenadn (craOuiib-
HOM) curHana ObUIa YCTAaHOBJICHA OMBITHBIM ITyTEM W COCTABHJIA HA OTKPBITOM IPO-
CTpaHCTBE OKOJIO 50 METpOB, B 3aKPBITOM MPOCTPAHCTBE 15 METpOB (CKBO3b TPH
Kene300eToHHbIe CTeHbl). [Ipu moTepe curHana miatGopMa OCTaHABIMBACTCS U
OXHIaeT BO30OHOBJICHHS YIIPABICHHS.

3aneiicTtBoBaHHbIe BEIXOABI Arduino Mega:

1) 9 — cepBOnpPUBO PYJIEBOTO yIIPABIICHIS,

2) 4 — clockPin (SPI) — TakTOBBIIi BBIXOI;

3) 8 — dataPin (SPI) — BbIX01 OUTOBBIX UMITYJIbCOB;

4) 12 — latchPin (SPI) — BpIXOA-3ammenka, MepeBOISIIIMNA CABUIOBBIA PETHCTP
(74HC595N na mutate motorShield) B cocTosiHEE BBIBOJIA FITH COCTOSTHHE 3aITUCH;

5) 30, 31, 32 — CBETOMOIBI COCTOSTHHS,
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6) 49 — CE (nRF24101);

7) 53 — CSN(nRF24101);

8) 52 — SCK(nRF24101);

9) 51 — MOSI (nRF24101);

10) 50 — MISO (nRF24101);

11) 3, 5, 6, 11 — BBIXOZBI YIpaBICHUS! CKOPOCTBIO BpaIlleHHs1 MOTOPOB. Perymm-
pOBKa ocyuiecTBisieTcs: ¢ moMoinbo M.

Jns ynpasnenus motorShield OpUTO perieHo HamucaTh CBOKO (DYHKIIHIO, Tak
KaK CYIICCTBYIOIINEC OMOIMOTEKH BECbMa CIIOKHBI JUII TMOHUMAaHHUS W HE MMEIOT
JOKYMEHTAITUIO Ha PYCCKOM SI3BIKE.

OyHKIUSA motorSpeed(short motor, short speed) IMOMy4aeT MapaMeTphl H
YCTaHABJIMBAET BHIBOJIBI MUKPOKOHTPOJIIEPA B HY)KHOE COCTOSTHHE.

DyHKIUSA motorDirection(byte M1, byte M2, byte M3, byte M4) moiy4aer

JUTA KaXIOTO U3 MOTOpoB Oaift: 0 — crom, 1 — Buepen, 2 — Ha3zax u uepe3 SPI ycra-
HaBJIMBAeT BBIBOAKI Iu1aThl motorShield B Hy)KHOe cocTosTHHEE.

I'oToBas Mozenp n300pakeHa Ha puc. 3.

Puc. 3. Monens B coope

4. UICXOTHBI KOJI TPOT'PAMMBI

#include <Servo.h>
#include <SPI.h>
#include <nRF24L01.h>
#include <RF24.h>
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#define CE_PIN 49
#define CSN_PIN 53

const uint64_t pipe = OXE8E8FOFOELLL;
RF24 radio(CE_PIN, CSN_PIN);

unsigned short joystick[3];

int speed = 0;

/*Pins for SPI*/

int latchPin = 12;

int clockPin = 4;

int dataPin = 8;

int temp;

Servo steer;

void motorSpeed(short motor, short speed){

}

void motorDirection(byte M1, byte M2, byte

short temp;

if(speed == @) temp = 0;

else temp = map(speed,1,9,180,255);
if(motor == 1) analogWrite(11,temp);
if(motor == 2) analogWrite(3,temp);
if(motor == 3) analogWrite(5,temp);
if(motor == 4) analogWrite(6,temp);

digitalWrite(latchPin, LOW);

if(M4 == 1) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);
digitalWrite(clockPin, HIGH);digitalWrite(clockPin,
if(M3 == 1) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);
digitalWrite(clockPin, HIGH);digitalWrite(clockPin,
if(M4 == 2) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);
digitalWrite(clockPin, HIGH);digitalWrite(clockPin,
if(M2 == 1) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);
digitalWrite(clockPin, HIGH);digitalWrite(clockPin,
if(M1 == 1) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);
digitalWrite(clockPin, HIGH);digitalWrite(clockPin,
if(M1 == 2) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);
digitalWrite(clockPin, HIGH);digitalWrite(clockPin,
if(M2 == 2) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);
digitalWrite(clockPin, HIGH);digitalWrite(clockPin,
if(M3 == 2) digitalWrite(dataPin, HIGH);

else digitalWrite(dataPin, LOW);

M3, byte M4){

LOW) ;

LOW) ;

LOW) ;

LOW) ;

LOW) ;

LOW) ;

LOW) ;
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}

digitalWrite(clockPin, HIGH);digitalWrite(clockPin, LOW);

digitalWrite(latchPin, HIGH);

void setup()

}

steer.attach(9);
radio.begin();
radio.openReadingPipe(1,pipe);
radio.startListening();;
pinMode (30, OUTPUT);
pinMode(31, OUTPUT);
pinMode(32, OUTPUT);
pinMode(latchPin, OUTPUT);
pinMode(clockPin, OUTPUT);
pinMode(dataPin, OUTPUT);
pinMode(7,0UTPUT);
digitalWrite(7,LOW);
pinMode(11,0UTPUT);
pinMode(3,0UTPUT);
pinMode(5,0UTPUT);
pinMode(6,0UTPUT);
motorSpeed(1,0);
motorSpeed(2,0);
motorSpeed(3,0);
motorSpeed(4,0);

void loop()

int temp = ©0;
if ( radio.available() )

bool done = false;
while (!done)

{

steer.write(map(joystick[2],0,1023,0,180));
if(joystick[1] > 600 || joystick[1] < 400){
digitalWrite(32,HIGH);
digitalWrite(31,LOW);
digitalWrite(30,LO0W);
if(joystick[1] > 600){
temp = map(joystick[1],600,1000,0,9);
motorSpeed(1,temp);
motorSpeed(2,temp);
motorSpeed(3,temp);
motorSpeed(4,temp);
motorDirection(1,1,1,1);

done = radio.read( joystick, sizeof(joystick) );
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} else if(joystick[1] < 400){
temp = map(joystick[1],0,400,9,0);
motorSpeed(1,temp);
motorSpeed(2,temp);
motorSpeed(3,temp);
motorSpeed(4,temp);
motorDirection(2,2,2,2);

¥
} else{
temp = 0;
motorDirection(0,0,0,0);
digitalWrite(31,HIGH);
digitalWrite(30,L0W);
digitalWrite(32,L0W);

}

}

}

else

{
motorDirection(0,0,0,0);
digitalWrite(30,HIGH);
digitalWrite(31,LO0W);
digitalWrite(32,LO0W);

}

}

SAKJTIOYEHUE

B nanHO#t paboTe HaMu ObUTH M3y4YSHBI NPHUHIMIIEI IPOrPaMMHUPOBAHUS MHK-
poxonTpoiutepa Arduino Mega 2560, a Taxke mpoBefieHa paboTa 1Mo HHTETPHUpPOBa-
H10 MK B coOcTBeHHBIE pa3pabOTKH, T. €. CBsI3b MPOTrPaMMbI U (PU3NYECKUX JIEeH-
CTBUH YyCTPOWCTBA.
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For creation of this project we were inspired by last competitions in a robotics in NSTU.
Small, but clever robots could walk, fight, go and transport freights on the established routes
and obstacles. The main idea was to create the machine robot model operated by the micro-
controller programmed by us, because about 90% of the robots provided at competitions were
created from the Lego Mindstorms sets. We considered that it will be much more interesting
to make the unique car which is completely controlled by our algorithm. At the moment the
broadcast and wireless technologies strongly entered our life. Many, despite active progress
and a century of big information, have even no idea how these systems and technologies work.
One of the purposes in this work is to learn to apply wireless technologies to the solution of
applied tasks and to collect model for practical use of the received skills. Management of ra-
dio-controlled model of the moving rear-wheel car is realized on the Arduino Mega 2560 mi-
crocontroller, control signals tranceiver is realized on the Arduino Uno R3 microcontroller
and the joystick which is, in fact, two potentiometers connected in one handle. Power supply
of model is accumulator of 12 volts for engines, for low-voltage chains (microcontroller) the
semiconductor voltage stabilizer on 5 volts, and for the controler of management the usb-
socket from the computer. We sincerely hope that this material will be useful to the beginning
students, who wish to study and apply this technology on the radio-controlled devices. In the
future it is planned to develop the project and to use this technology in the experimental and
scientific purposes. This material is intended only in the fact-finding purposes.

Keywords: microcontroller, Arduino Mega 2560, robot technologies, motorShield, servo,
transceiver, Serial Parallel Interface, radio control, programming
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