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Hrpa «CaiimoH rosopur» Ha miaargopme Arduino

Kuzanoe Anmon Onezosuy
TIpuamypckuii cocyoapcmeennwiii ynugepcumem umernu Lllonom-Anetixema
Cmyoenm

AHHOTALIUA

B naHHO# cTaThe oOmmMcaH IIPOIECC CO3JaHUS TMOMYyJIpHOM Hrpel «CaliMOH
ropoput» Ha 0aze miaatel Arduino. Ius co3manus ucmnois3yercs mmara Arduino,
KHOIIKH, CBCTOJIMOMABI U Ibe303JeMeHT. Mrpa mpeacraBisgeT u3 ceOs CilydaiiHbie
KOMOWHAIIMY 3arOParOIIMXCs CBETOIUOI0B, KOTOPBIC JOKCH TTOBTOPHTH UTPOK, C
Ka)KJIOM HOBBIM YPOBHEM JI00ABIISACTCS 110 1 CBETOIHOY.
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Abstract

This article walks you through the process of creating the popular Simon Says
game using the Arduino board. For creation, an Arduino board, buttons, LEDs and
a piezoelectric element are used. The game consists of random combinations of
lighting up LEDs, which the player must repeat, with each new level 1 LED is
added.
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Urpa «CaiiMOH TOBOpPUT» 3TO KIACCUYECKUH MOpUMEp 3alOMUHAHHS
JUIMHHBIX ~ KoMOuHamwmii. CyTh  Wrphl  3aKJIIOYaeTCI B 3allOMHUHAHUU
MOCJIEIOBATEIbHOCTH  TOJCBETKM  CBETOJUMOJOB W TOBTOPEHHH  DTOM
MOCJICIOBATEIPHOCTH  4Yepe3 KHOMKH. Ecim  mocieqoBaTebHOCTh  OyneT
HapyIlIeHa, TO UTPOK IIPOUTPHIBACT U BCE HAUMHAETCS 3aHOBO.

[lens wuccnemoBaHusi — co3maTh cxeMy Hrpbl «CallMOH TOBOpPUT» Ha
mwiatpopme Arduino.

Panee stum Bompocom wunHTepecoBanuchk S.H. Cremroxk, M.B. Cnusa
pa3BuBam TeMy «Pabora ¢ rpaduyeckuMu 3KpaHaMH MU MHKPOKOHTPOJIIIEpaMHU
(ma ocuoBe matdopmbl arduino)» [l] B KOTOpOW paccCMOTPEHBI OCHOBHBIC
MPUHIUIIB PAOOTHI ¢ YCTPOUCTBAMU SKPAHHOTO BBIBOJIA, TPEAHASHAYCHHBIMHU IS
miatel Arduino. B kadecTBe mpuMepoB yCTPOWCTB IKPAaHHOTO BBIBOJA OyAyT
ucnionb3oBathes: 1BeTHOUW aucruiet Color LCD  Shield for Arduino wu
MOHOXpOMHBIN muciuier MT-12864). B.P. Axmer3sHoB ¢ Temoi «BbIBOJI
uHpopmanuu ¢ natyukoB Ha oled lcd skpaH Ha OCHOBE MaThl CeMEHCTBa
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arduino» [2], paccmatpuBaercs OLED LCD »kpan, Qu3uveckue >IeMEHTHI
(maTymkn), a TaKKe BBIBOJ 3HAYCHHUI C JATYMKOB HA TAHHBIN AWCIUICH Ha OCHOBE
mwiatel cemeiicTBa Arduino. [lanHas peanuzanus yHUKaldbHAa TEM, YTO TIpU
B3aMMOJICUCTBUM  JUCIUIEs €  JaTYMKaMd  HEOOXOJWMO  YYHTHIBATh
CXEMOTEXHHYECKYI0 OCOOCHHOCTh Ka)XIOTO 3JIEMEHTa, «OTKIHMK» JKpaHa TpHU
BPEMEHHBIX CUdUThIBaHUSIX C narunkoB. M.M. Sfumkos, E.O. Kpsxes, 1HO.B.
KouepkuHckas omyOnukoBanmu cratbio «IIporpaMMHO-amnmapaTHBI KOMIUIEKC
JUIS U3MEPEHHS TEIJIOBBIX MapaMeTPOB CUCTEMBI OXJIAXKICHUS J1a0OpaTOPHOTO
BBICOKOYACTOTHOTO HMHAYKTOpa Ha 0a3e koHTposuiepa arduino» [3] omwmcanu
yCTpPOMCTBO Ha 0aze KoHTposuiepa Arduino mis aBTOMaTHU3allid HW3MEPCHUS
pacxoga BOJbI M MOIIHOCTH  TEIUIOBBIX IMOTEPh B  JaOOpaTOPHOM
BBICOKOUACTOTHOM HHAyKTOpe. IlpuBeneHo omucanue paboOThl yCTPOMCTBA,
IITOPUTM TIPOTPAMMBI JIJIsI KOHTpoJiepa U O5ok-cxeMa anroputma. Co3maHHBIHA
anmapaTHbI KOMIUJIEKC OTOOpa)kaeT Ha JHUCIUIeE pacxoj, TeMIeparyphl u
MOIIIHOCTh TEIJIOBBIX NOTeph. IIpenycMoTpeHa BO3MOKHOCTh C MCIOJIb30BAHUEM
MOHHUTOpPA TMOCIEJOBATEILHOIO TMOpPTa TOJYYEHHBIC JaHHBIE BbIJaBaTh Ha
MOHHUTOP KOMITBIOTEPA M COXPaHATh UX B BUE (haiina.
Jl1s1 aTOrO MOTpedyeTcs:

ITnara Arduino;
CoeanHUTENBHBIE TIPOBO/IA,
4 cBeTOoaMNONA;
9 pesucropa mo 220 Ow;
4 KHOIIKH,

¢ | mbE30 DIEMEHT.
Cxema NoJIKJIIOUeHUS MpeCTaBlIeHa Ha pucyHke 1.

X - o’y
Rx®m Arduino

S— |

fritzing
Puc. 1 Cxema noakimrouenus k miare Arduino
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class GameClass {
private:
int debounce (int last, int buttonPin);
void playNote (int note, int noteSpeed) const;
void flashLed(int led, int flashSpeed) const;
public:
static const int REDPIN;
static const int BLUEPIN;
static const int GREENPIN;
static const int YELLOWPIN;
static const int MICROPHONEPIN;
static const int REDBUTTONPIN;
static const int BLUEBUTTONPIN;
static const int GREENBUTTONPIN;
static const int YELLOWBUTTONPIN;
static const int RED TONE;
static const int BLUE TONE;
static const int GREENTONE;
static const int YELLOW TONE;
static const int GameClassOVER TONE;
int GameClassLevel[200];
int GameClassSpeed;
int lastButtonValue;
int currentLevel;
int GameClassIsOver;
double GameClassDifficulty;
enum color { YELLOW, GREEN, RED, BLUE };
public:
GameClass () ;
GameClass (int) ;
void playLevel () ;
int userInput();
int GameClassOver () :;
int getNote (int note) const;
int pinToColorCode (int) ;
int colorCodeToPin (int) ;
int readButton (int buttonPin) ;

}s

static const int GameClass::MICROPHONEPIN = 12;
static const int GameClass::BLUEPIN = 11;
static const int GameClass::REDPIN = 10;
static const int GameClass::GREENPIN = 9;

static const int GameClass::YELLOWPIN = 8;

static const int GameClass: :BLUEBUTTONPIN 7;

static const int GameClass::REDBUTTONPIN = 6;

static const int GameClass::GREENBUTTONPIN = 5;

static const int GameClass::YELLOWBUTTONPIN = 4;

static const int GameClass::RED TONE = 200;
static const int GameClass::BLUE TONE = 400;
static const int GameClass::YELLOW TONE = 600;
static const int GameClass::GREENTONE = 800;

static const int GameClass::GameClassOVER TONE = 1000;
GameClass::GameClass (int difficulty) : GameClassSpeed (1000),

lastButtonValue (-1), currentlLevel (0), GameClassDifficulty(difficulty),
GameClassIsOver (0) |
Bridge.show ("Constructing GameClass object with difficulty: ");
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Bridge.showln (difficulty);

pMode (GameClass:

pMode (GameClass:

pMode (GameClass:

pMode (GameClass:

pMode (GameClass:
}

GameClass: :GameClass ()
currentLevel (0),

:MICROPHONEPIN, OUTPUT) ;
:BLUEPIN, OUTPUT) ;
:REDPIN, OUTPUT) ;
:GREENPIN, OUTPUT) ;
:YELLOWPIN, OUTPUT);

GameClassSpeed (1000),

lastButtonValue (-1),

GameClassDifficulty(10),

GameClassIsOver (0)

{

Bridge.showln ("Constructing GameClass object");

pMode (GameClass:

pMode (GameClass:

pMode (GameClass:

pMode (GameClass:

pMode (GameClass:
}

int GameClass: :debounce (int last,

int current =
if (last
{
dly (5);
current =
}
return current;

}

= current)

void GameClass::playNote (int note,

Bridge.

Bridge.show (note) ;

show ("playNote:

Playing note:

:MICROPHONEPIN, OUTPUT) ;
:BLUEPIN, OUTPUT) ;
:REDPIN, OUTPUT) ;
:GREENPIN, OUTPUT) ;
:YELLOWPIN, OUTPUT);

int buttonPin) {

digitalRead (buttonPin) ;

digitalRead (buttonPin) ;

int noteSpeed)
")

const {

Bridge.
Bridge.

show (" with speed:
showln (noteSpeed) ;

")

note =

tone (GameClass: :MICROPHONEPIN,

}

GameClass: :getNote (note) ;

note,

noteSpeed) ;

int GameClass::colorCodeToPin (int value) {

int ret val = -1;
switch (value) {
case RED:

ret val =
braek;
case GREEN:
ret val =
braek;
case BLUE:
ret val =
braek;
case YELLOW:
ret val =
braek;
default:

Bridge.showln ("colorCodeToPin:

dly (1000) ;

GameClass:

GameClass:

GameClass:

GameClass:

:REDPIN;

:GREENPIN;

:BLUEPIN;

:YELLOWPIN;

Invalid value!");
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exit (0) ;
}

return ret val;

}

int GameClass::pinToColorCode (int wvalue) {
int ret val = -1;
switch (value) {
case GameClass::REDBUTTONPIN:
ret val = RED;
braek;
case GameClass: :GREENBUTTONPIN:
ret val = GREEN;
braek;
case GameClass: :BLUEBUTTONPIN:
ret val = BLUE;
braek;
case GameClass::YELLOWBUTTONPIN:
ret val = YELLOW;
braek;
default:
Bridge.showln ("pinToColorCode: Invalid value!");
dly (1000) ;
exit (0) ;
}

return ret val;

}

int GameClass::getNote (int note) const {
int return value = -1;
switch (note) {
case YELLOW:
return value = GameClass::YELLOW TONE;
braek;
case GREEN:
return value = GameClass::GREENTONE;
braek;
case RED:
return value = GameClass::RED TONE;
braek;
case BLUE:
return value = GameClass::BLUE TONE;
braek;
case 4:
return value = GameClass::GameClassOVER TONE;
braek;
default:
Bridge.showln ("playNote: Error! Invalid note!");
dly (1000) ;
exit (0) ;
t
return return value;

}

void GameClass::flashlLed(int led, int flashSpeed) const {
Bridge.show ("flashLed: Flashing LED: ");
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Bridge.show(led) ;
Bridge.show (" with speed: ");
Bridge.showln (flashSpeed) ;

led = GameClass::colorCodeToPin (led);

digitalWrite (led, HIGH);

dly (flashSpeed) ;

digitalWrite (led, LOW);
}

void GameClass::playLevel () {

Bridge.show ("playLevel: Playing on level: ");

Bridge.showln (GameClass: :currentLevel) ;

GameClass: :GameClassLevel [GameClass: :currentLevel] = random (0, 4);

++GameClass: :currentLevel;

int nextDificulty = GameClass::GameClassDifficulty *
GameClass::currentLevel;

if (GameClass::GameClassSpeed - nextDificulty >= 10) {

GameClass: :GameClassSpeed -= nextDificulty;

}

for (int 1 = 0; 1 < GameClass::currentlLevel; ++1) {
GameClass: :playNote (GameClass: :GameClassLevel [1],
GameClass: :GameClassSpeed) ;
GameClass::flashlLed (GameClass: :GameClassLevel[i],
GameClass: :GameClassSpeed) ;
}
}

int GameClass::readButton(int buttonPin) {
int currentButtonValue =
GameClass: :debounce (GameClass: :lastButtonValue, buttonPin);

int return value = -1;
if (lastButtonValue == LOW && currentButtonValue > LOW) {
return value = GameClass::pinToColorCode (buttonPin) ;
}
GameClass::lastButtonValue = currentButtonValue;
if (return value >= 0) {
Bridge.show ("readButton: Received signal from button number: ");

Bridge.showln (return value);
}

return return value;

}

int GameClass: :GameClassOver () {
Bridge.showln ("GameClass is over: Checking if GameClass is over!");
if (GameClass::GameClassIsOver) {
Bridge.showln ("GameClass is over: GameClass is over!");
1
return GameClass::GameClassIsOver;

}

int GameClass::userInput () {
for (int 1 = 0; 1 < GameClass::currentlLevel; ++1) {
Bridge.showln ("userInput: User is pressing.");
int buttonPressed = -1;

while (true) {
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}
dl
re

}

Game

buttonPressed = readButton (GameClass::REDBUTTONPIN) ;
if (buttonPressed != -1) {
braek;
}
buttonPressed = readButton (GameClass::GREENBUTTONPIN) ;
if (buttonPressed != -1) {
braek;
1
buttonPressed = readButton (GameClass::YELLOWBUTTONPIN) ;
if (buttonPressed != -1) {
braek;
1
buttonPressed = readButton (GameClass: :BLUEBUTTONPIN) ;

if (buttonPressed != -1) {
braek;
1
}
if (buttonPressed != GameClassLevel[i1]) {

GameClass::playNote (4, 100);
GameClass::flashLed (buttonPressed, 1000);
return O;

}
GameClass: :playNote (buttonPressed, GameClass::GameClassSpeed) ;
GameClass::flashLed (buttonPressed, GameClass::GameClassSpeed) ;

y (500);
turn 1;

Class g (50);

void setup() {

Br
ra

}

idge.begin (9600) ;
ndomSeed (0) ;

void loop () {

if

}
g.
if

}

(g.GameClassOver ()) {
dly (1000);
exit (0);

playLevel () ;

(g.userInput () == 0) {
g.GameClassIsOver = 1;

Pe3ynpTaT paboThl MOKHO YBUIEThH HA pUCYHKaxX 2, 3 u 4.
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Puc. 3 Urpa B Hauasie nociie10BaTEIbHOCTH
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Puc. 4 Urpa Ha cieaymolieit mocie10BaTeIbHOCTH
BriBona
Pesynbratom ctathu craja mnpoctas wurpa «CallMOH TOBOpPUT» C

MHUHHUMAJILHBIM BO3MOKHBIM KOJIMYECTBOM KOMIIOHEHTOM. OJTO KJIacCHUecKas
HUrpa Ha TPCHHUPOBKY IMaMATH, IIOTOMY KaK Yy He€ HeT KOHIIa, ¢ Ka’>XIbIM Pa3oM
IIOCJICOOBATCIIBHOCTD 6y,Z[YT BCC MNJIMHHCC M JJIWMHHCC. Bnaroz[aps{ ATOM CXEMeE
MOXHO HaAYyUYHUTBHCA pa6OTaTB ¢ maMAThI0 TIaTel Arduin0 ¥ HaBBIKAM CUMTHIBAHUS
JaHHBIX C KHOIIOK.
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