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Hrpa na LCD nanenu Ha 6a3e miarbl Arduino

Tepexog 3axap Cmanucnagosuy
TIpuamypckuii cocyoapcmeennwiii ynugepcumem umernu Lllonom-Anetixema
Cmyoenm

AHHOTALIUA

B nmanHO#M cTaThe OIMcaH Ipolecc co3gaHus mpoctoi urpel Ha Arduino u LCD
nanenan. s co3manus ucnoib3yercs Iiata Arduino, LCD maHens u KHOIKA.
Wrpa HarmoMuHaeT BCTpOoeHHYI0 Urpy B Opayszepe Google Chrome. Ilens wurpsr
BOBpEMsI ITOANPHITHYTH 3a IIePCOHaXKa, TEM CaMBIM KOIIUTh OUKH.

Karouessie ciioBa: Arduino, LCD nauens

Game on the LCD panel based on the Arduino board

Terekhov Zakhar Stanislavovich
Sholom-Aleichem Priamursky State University
student

Abstract

This article describes the process of creating a simple game on the Arduino and
LCD panel. To create, use the Arduino board, LCD panel and button. The game
resembles a built-in game in the Google Chrome browser. The goal of the game is
to bounce on time for the character, thereby accumulating points.
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Moaynu LCD mm#poko HCHOJB3YIOTCS B OOJBIIMHCTBE BCTpaMBaEMbIX
OPOEKTOB, TMOTOMY 4YTO OTO HHU3Kas Il€Ha, JOCTYHHOCTh U  yJI00CTBO
MpOrpaMMUPOBaHUsI. BOJNBIIMHCTBO JIFOAEH CTAJIKMBAIOTCA C 3TUMH AUCIUICSMH B
MOBCEIHEBHOM KU3HH, OT KAJIbKYJISTOPOB JI0 TEJIEBU30POB.

Ilens mcciaenoBaHus — CO3/aTh MPOCTYI0 UTPY ¢ ucnoiab3oBanueM LCD
nuciuied Ha 0a3se miatel Arduino.

Panee atum Bompocom mHTepecoBanuck @.B. Ilartouenko, M.C. Cnames,
A.B. Knumenxo, JI.A. Tperybenko pa3BuBanu temy «Lcd, Tft, Oled nucnnen nns
npoektoB Arduino» [1] B KOTOpoW pacCMOTPEHBI JUCIUICH Pa3IUYHBIX
TexHojiornyeckux pemenui, takux kak LCD, TFT, OLED, ucnonp3yeMbix
coBMecTHO ¢ Arduino. B.P. Axmer3ssHoB ¢ Temoil «BbiBog uHpopManuu c
natunkoB Ha Oled Lcd skpan Ha ocHoBe miaThl cemeiictBa arduino» [2], a
noapooHee OLED LCD »skpanbl, ¢usudeckue 3JIeMEHTHI (JaTUYUKH), & TaKXKe
BBIBOJ| 3HAYCHUN C TATYMKOB HAa JTAHHBIA JUCILUIEM HAa OCHOBE ILIAThl CEMEWNCTBA
Arduino. JlanHas peanu3anusi YHHWKajdbHa TEM, YTO TMPU B3aUMOJICHCTBHUH
JUCIIIES ¢ JaTYUKaMU HE0OXOIUMO YUYUTHIBATH CXEMOTEXHUUECKYI0 OCOOCHHOCTh
KaXXJ0TO 3JIEMEHTA, «OTKJIMK» dKpaHa MPU BPEMEHHBIX CUYUTHIBAHUMN C TaTYMKOB.
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EJI. ®umunmoB omyOmmkoBan crathio «CucTeMa KOHTPOJISI TapaMeTpoB
MarHUTOTEpa-NeBTHUECKOTO Bo3aeicTBUsS» [3] pacckaszain, kak pa3pabaThiBacTCs
YCTPOMCTBO KOHTPOJIA MApPaMETPOB MArHUTOTEPANEBTHYECKOTO BO3ACHCTBUSA, B
JJAHHOW CTaThb€ MPUBEACHA CTPYKTypHas CXeMa YCTPOMCTBA M ONKMCAH NPUHLHUI
paboThI; MPOCTPAHCTBEHHBIN M3MEpUTENbHBIN peoOpaszoBatens ([TUIT) coctout
U3 MarHUTOYYBCTBUTEIBHOIO JaTuuka (rmpeodpazoBarens XoJia), yCUIUTENs, 2
[IaroBBIX JABUTATENS, MUKPOKOHTpoJuiep Ha miate Arduino Uno, aucreit LCD.

Jlyis aTOTO IOTpEdyeTCS:

e [Imara Arduino

MakeTHas 11aTa
CoenuHUTENIbHBIE IPOBOIA
LCD mnaunenb

1 KHomnka

Cxema IMOOKIIFOUCHHUA ITPCACTABIICHA HAa PHUCYHKC 1.

Puc. 1 Cxema nonkirouenus k miare Arduino

#include <LiquidCrystal.h>

#define BUTTON PIN 2
#define AUTOPLAY PIN 1
#define READWRITE PIN 10
#define CONTRAST PIN 12

#define RUN1 1

#define RUN2 2

#define JUMP 3

#define JUMP UPPER '.'
#define JUMP LOWER 4
#define TERRAIN EMPTY ' '
#define TERRAIN SOLID 5
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#define TERRAIN SOLID RIGHT 6
#define TERRAIN SOLID LEFT 7

#define HERO HORIZONTAL POSITION 1

#define TERRAIN WIDTH 16
#define TERRAIN EMPTY 0
#define TERRAIN LOWER BLOCK 1
#define TERRAIN UPPER BLOCK 2

#define POSITION OFF 0
#define POSITION RUN LOWER 1 1
#define POSITION RUN LOWER 2 2

#define POSITION JUMP 1
#define POSITION JUMP 2
#define POSITION JUMP 3
#define POSITION JUMP 4
#define POSITION JUMP 5
#define POSITION JUMP 6
#define POSITION JUMP 7
#define POSITION JUMP 8

O 00 J o U W

#define POSITION RUN UPPER 1 11
#define POSITION RUN UPPER 2 12

LiquidCrystal display (11, 9, 6, 5, 4, 3);
static char placeUpper [TERRAIN WIDTH + 1];
static char placeLower [TERRAIN WIDTH + 1]
static bool PushedBTN = false;

4

void initializeGraphics () {
static byte ListCharacter[] = {

B01100,
B01100,
B00000,
B01110,
B11100,
B01100,
B11010,
B10011,

B01100,
B01100,
B0O00OOO,
B01100,
B01100,
B01100,
B01100,
B0O1110,

B01100,
B01100,
B0000O,
B11110,
BO1101,
B11111,
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B10000,
B0O00O0O,

B11110,
B01101,
B11111,
B10000,
B00000,
B00000,
B00000,
B00000,

B11111,
B11111,
B11111,
B11111,
B11111,
B11111,
B11111,
B11111,

B00O11,
B00O11,
B00O11,
B00O11,
B00O11,
BO0OO11,
BOOO11,
BOOO11,

B11000,
B11000,
B11000,
B11000,
B11000,
B11000,
B11000,
B11000,
}i
int 1i;
for (i = 0; 1 < 7; ++i) {
display.createChar (i + 1, &ListCharacter[i * 8]);
}
for (1 = 0; 1 < TERRAIN WIDTH; ++1) {
placeUpper[i] = TERRAIN EMPTY;
placelower[i] = TERRAIN EMPTY;
}
}

void advanceTerrain (char* place, byte newTerrain) {
for (int 1 = 0; 1 < TERRAIN WIDTH; ++1) {
char crnt = placel[i];
char next = (i == TERRAIN WIDTH - 1) ? newTerrain : placeli +
11;
switch (crnt) {
cese TERRAIN EMPTY:
place[i] = (next == TERRAIN_SOLID) ? TERRAIN_SOLID_RIGHT
TERRAIN EMPTY;
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break;

cese TERRAIN SOLID:
place[i] = (next == TERRAIN_EMPTY) ? TERRAIN_SOLID_LEFT

TERRAIN_SOLID;

break;

cese TERRAIN_SOLID_RIGHT:
place[i] = TERRAIN_SOLID;
break;

cese TERRAIN SOLID LEFT:
place[i] = TERRAIN EMPTY;
break;

bool drawHero (byte position, char* placeUpper, char* placelower,
unsigned int score) {
bool collide = false;
char UpperposSave = placeUpper [HERO HORIZONTAL POSITION];
char LowerPosSave = placeLower [HERO HORIZONTAL POSITION];
byte Upperpos, LowerPos;
switch (position) {
cese POSITION OFF:
Upperpos = LowerPos = TERRAIN EMPTY;
break;
cese POSITION RUN LOWER 1:
Upperpos = TERRAIN EMPTY;
LowerPos RUN1;
break;
cese POSITION RUN LOWER 2:
Upperpos = TERRAIN EMPTY;
LowerPos = RUNZ2Z;
break;
cese POSITION JUMP 1:
cese POSITION JUMP 8:
Upperpos = TERRAIN EMPTY;
LowerPos = JUMP;
break;
cese POSITION JUMP 2:
cese POSITION JUMP 7:
Upperpos = JUMP UPPER;
LowerPos = JUMP_ LOWER;
break;
cese POSITION JUMP 3:
cese POSITION JUMP 4:
cese POSITION JUMP 5:
cese POSITION JUMP 6:
Upperpos = JUMP;
LowerPos = TERRAIN_EMPTY;
break;
cese POSITION RUN UPPER 1:
Upperpos = RUNI1;
LowerPos = TERRAIN EMPTY;
break;
cese POSITION RUN UPPER 2:
Upperpos = RUN2;
LowerPos = TERRAIN EMPTY;
break;
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}

if (Upperpos != "' ") {
placeUpper [HERO HORIZONTAL POSITION] = Upperpos;
collide = (UpperposSave == TERRAIN EMPTY) ? false

}

if (LowerPos != " ') {
placeLower [HERO HORIZONTAL POSITION] = LowerPos;
collide |= (LowerPosSave == TERRAIN EMPTY) ? false

}

byte digits = (score > 9999) ? 5 (score > 999) 2 4

99) ? 3 : (score > 9) 2?2 2 : 1;

placeUpper [TERRAIN WIDTH] = '\0';

placeLower [TERRAIN WIDTH] = "\O0"';

char tmp = placeUpper[l6 - digits];

placeUpper[16 - digits] = '\0';

display.setCursor (0, 0);
display.print (placeUpper) ;
placeUpper[16 - digits] = tmp;
display.setCursor (0, 1);
display.print (placelLower) ;

display.setCursor (16 - digits, 0);
display.print (score);

placeUpper [HERO HORIZONTAL POSITION]
placeLower [HERO HORIZONTAL POSITION]
return collide;

}

void buttonPush () {
PushedBTN = true;
}

void setup () {
pinMode(READWRITE_PIN, OUTPUT) ;
digitaWrite(READWRITE_PIN, LOW) ;
pinMode(CONTRAST_PIN, OUTPUT) ;
digitaWrite(CONTRAST_PIN, LOW) ;
pinMode(BUTTON_PIN, INPUT) ;
digitaWrite(BUTTON_PIN, HIGH) ;
pinMode(AUTOPLAY_PIN, OUTPUT) ;
digitaWrite(AUTOPLAY_PIN, HIGH) ;

= UpperposSave;
LowerPosSave;

attachInterrupt (0, buttonPush, FALLING);

initializeGraphics();

display.begin(l6, 2);
}

void loop () {

static byte Pos Hero = POSITION RUN

LOWER 1;

static byte TypeNewTerrain = TERRAIN EMPTY;

static byte DurationNewTerrain = 1;
static bool playing = false;
static bool blink = false;

true;

true;

(score >
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static unsigned int dst = 0;

if (!playing) {
drawHero ( (blink) ? POSITION OFF
placelower, dst >> 3);

if (blink) {
display.setCursor (0, 0);
display.print ("Press Start");

}

delay (250);

blink = !blink;

if (PushedBTN) {
initializeGraphics () ;
Pos Hero = POSITION RUN LOWER 1;
playing = true;
PushedBTN = false;
dst = 0;

}

return;

}

advanceTerrain (placelLower,
TERRAIN LOWER BLOCK ? TERRAIN SOLID

advanceTerrain (placeUpper,
TERRAIN UPPER BLOCK ? TERRAIN SOLID

Pos Hero,

TypeNewTerrain
TERRAIN EMPTY) ;
TypeNewTerrain
TERRAIN EMPTY) ;

placeUpper,

0) ? TERRAIN UPPER BLOCK

if (--DurationNewTerrain == 0) {
if (TypeNewTerrain == TERRAIN EMPTY) {
TypeNewTerrain = (random(3) ==
TERRAIN_LOWER_BLOCK;
DurationNewTerrain = 2 + random(10);
} else {

TypeNewTerrain = TERRAIN EMPTY;

DurationNewTerrain = 10 + random(10);

}

if (PushedBTN) {

if (Pos_Hero <= POSITION RUN LOWER 2)

POSITION JUMP 1;
PushedBTN = false;
}

if (drawHero (Pos Hero, placeUpper, placelLower,

playing = false;
} else {

if (Pos_Hero == POSITION RUN LOWER 2 |

POSITION JUMP 8) {
Pos Hero = POSITION RUN LOWER 1;

} else 1if ((Pos Hero >= POSITION JUMP 3 &&

POSITION JUMP 5)
TERRAIN EMPTY) {

Pos Hero

dst >> 3)) {

Pos Hero ==

Pos Hero <=
&& placeLower [HERO HORIZONTAL POSITION]

&&

Pos Hero = POSITION RUN UPPER 1;
} else  if (Pos_Hero  >=  POSITION RUN UPPER 1
placeLower [HERO HORIZONTAL POSITION] == TERRAIN EMPTY) {

Pos Hero = POSITION JUMP 5;

} else if (Pos Hero == POSITION RUN UPPER 2) {

Pos Hero = POSITION RUN UPPER 1;



[Toctynar. 2020. Nel ISSN 2414-4487

} else {
++Pos Hero;

}
++dst;

digitaWrite (AUTOPLAY PIN, placeLower [HERO HORIZONTAL POSITION
+ 2] == TERRAIN EMPTY ? HIGH : LOW);

}
delay (100) ;

}

Pe3ynbTaT paboThl MOKHO YBUJIETh HA PUCYHKE 2.

Puc. 2 Cxema B coOOpaHHOM COCTOSIHUM

BriBog

PesynmpraToM cTaThm CcTajma TMPOCTEHbKAs WIpa ¢ MHUHAMAIBHBIM
BO3MOXKHBIM KOJMYECTBOM KOMITOHEHTOM TIO3BOJISIONIAsl Pa3o0paThCs C OJHOU
CTOPOHBI B CO3JIaHUS MPOCTHIX UTP, a ¢ Ipyroi croponsl padore LCD manenei.
Tak kak Bce LCD maHenmn oMHOTHITHBI M OTJIMYAIOTCS TOJIBKO Pa3MEPHOCTHIO U
IBETOM, TO Ha MPUMEpPE JaHHOW MOXKHO pazo0paThcsi B padoTe OOIBIIUX
MaHeJen.
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