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Chapter 1

Mini arcade

1.1 Code

#inc lude ”U8gl ib . h”

/∗ Create an in s t anc e f o r the SSD1306 OLED d i sp l ay in SPI mode
∗ connect ion scheme :
∗ D0=sck=Pin 13
∗ D1=mosi=Pin 11
∗ CS=Pin 2
∗ DC=A0=Pin 3
∗ Reset=Pin 4
∗/

U8GLIB SSD1306 128X64 u8g (13 , 11 , 2 , 3 , 4 ) ;

const i n t FSR PIN = A0 ;
const i n t FSR PIN2 = A1 ;

///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////
// MAIN ARCADE STUFF //
///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////
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2 CHAPTER 1. MINI ARCADE

// 0 = MENU, 1 = SPACE INVADER, 2 = PONG
in t f a s e = 0 ;

void draw menu ( ) {
u8g . drawStr (20 , 20 , ”CHOOSE YOUR GAME” ) ;
u8g . drawStr (5 , 40 , ”SPACE INVADER” ) ;
u8g . drawStr (100 , 40 , ”PONG” ) ;

}

void play menu ( ) {
i f ( analogRead (FSR PIN) > 350) {

f a s e = 1 ;
} e l s e i f ( analogRead (FSR PIN2) > 350) {

f a s e = 2 ;
}

}

void setup ( ) {

u8g . setFont ( u8g font 6x10 ) ;
u8g . se tCo lor Index ( 1 ) ; // I n s t r u c t s the d i sp l ay to draw with a p i x e l on .
pinMode (FSR PIN , INPUT) ;
pinMode (FSR PIN2 , INPUT) ;
S e r i a l . begin ( 9600 ) ;
randomSeed ( analogRead ( 0 ) ) ;
// make f i r s t appearance o f ob s t a c l e random ( SI )
respawnObstacle ( ) ;

}

void loop ( ) {

u8g . f i r s tPag e ( ) ;
do {

switch ( f a s e ) {
case 0 : draw menu ( ) ; break ;
case 1 : draw SI ( ) ; break ;
case 2 : draw pong ( ) ; break ;

}
} whi le ( u8g . nextPage ( ) ) ;

switch ( f a s e ) {
case 0 : play menu ( ) ; break ;
case 1 : p l ay S I ( ) ; break ;
case 2 : play pong ( ) ; break ;

}
}
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///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////
// SI //
///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////
///////////////////////////////

const u i n t 8 t r o c k e t l e f t [ ]U8GPROGMEM =
{ 0x80 , 0x18F , 0x6F , 0x1F , 0x1F , 0x3F , 0x1F , 0x1F , 0x6F , 0x18F , 0x80 } ;
const u i n t 8 t r o c k e t r i g h t [ ] U8GPROGMEM =
{0x0 , 0xC0 , 0xF0 , 0xFC, 0xEE, 0xF3 , 0xEE, 0xFC, 0xF0 , 0xC0 , 0x0 } ;

const i n t obs w = 12 ;
const i n t obs h = 11 ;
i n t obs x = 120 ;
i n t obs y = 25 ;
i n t max speed = 6 ;
const u i n t 8 t c ome t l e f t [ ] U8GPROGMEM
{ 0x1F , 0x3F , 0x5E , 0x77 , 0xA4 , 0xA5 , 0x66 , 0x72 , 0xFD, 0xBF, 0x5F } ;
const u i n t 8 t comet r ight [ ] U8GPROGMEM
{ 0x20 , 0x90 , 0xC0 , 0x60 , 0xA0 , 0xE0 , 0xE0 , 0xA0 , 0xE0 , 0xC0 , 0x0 } ;

const u i n t 8 t f i g h t e r l e f t [ ] U8GPROGMEM
{ 0x20 , 0x40 , 0xC0 , 0xC7 , 0xCF, 0xF8 , 0xF8 , 0xCF, 0xC7 , 0xC0 , 0x40 , 0x20 } ;
const u i n t 8 t f i g h t e r r i g h t [ ] U8GPROGMEM
{ 0x20 , 0x10 , 0x18 , 0x18 , 0x98 , 0xF8 , 0xF8 , 0x98 , 0x18 , 0x18 , 0x10 , 0x20 } ;

i n t u se r x = 20 ;
i n t use r y = 20 ;

// −10 d e f au l t f o r putt ing i t o f s c r e en
i n t p r o j e c t i l e x = 200 ;
i n t p r o j e c t i l e y = 200 ;
i n t p r o j e c t i l e w = 4 ;
boolean pro j av = true ;
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// hitbox o f rocke t
i n t HB 0 [ ] = {user x , u s e r y } ;
i n t HB 1 [ ] = { use r x+9, us e r y +1};
i n t HB 2 [ ] = { use r x +15, u s e r y +5};
i n t HB 3 [ ] = {user x , u s e r y +10};
i n t HB 4 [ ] = { use r x+9, us e r y +9};

i n t pass nb = 0 ;
i n t s co r e = 0 ;

// a f t e r how many seconds the game should speed up
in t speedup time = 5 ;

boolean game over SI = f a l s e ;
i n t game over t imer = 0 ;

void p lay S I ( ) {
h i tDe t e c t i on S I ( ) ;

i f ( analogRead (FSR PIN2) > 200) {
shoot ( ) ;

}

i n t speed y = ca l cu la teUserSpeed ( ) ;
i n t box speed = getBoxSpeed ( pass nb ) ;
moveBox(−box speed , 0 ) ;
moveUser (0 , speed y ) ;
movePro j ec t i l e ( 2 , 0 ) ;
i f ( game over SI ) {

game over t imer++;
i f ( ( analogRead (FSR PIN) > 200 | |

analogRead (FSR PIN2) > 200) &&
game over t imer > 20){
r e s e t S I ( ) ;

// g ive time f o r menu to show up
delay ( 5 0 0 ) ;

}
} e l s e { s co r e += box speed ;}

delay ( 2 0 ) ;
pass nb++;

}

void draw SI ( ){
i f ( game over SI ) {
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u8g . drawStr (35 , 32 , ”GAME OVER” ) ;
update score (52 , 4 2 ) ;

} e l s e {
// normal game
u8g . drawBitmapP( user x , user y , 1 , 11 , r o c k e t l e f t ) ;
u8g . drawBitmapP( use r x + 8 , user y , 1 , 11 , r o c k e t r i g h t ) ;
// ob s t a c l e s p r i t e
u8g . drawBitmapP( obs x , obs y , 1 , 11 , f i g h t e r l e f t ) ;
u8g . drawBitmapP( obs x + 8 , obs y , 1 , 11 , f i g h t e r r i g h t ) ;

// p r o j e c t i l e
u8g . drawLine ( p r o j e c t i l e x , p r o j e c t i l e y ,
p r o j e c t i l e x+p r o j e c t i l e w , p r o j e c t i l e y ) ;
update score (80 , 1 0 ) ;

}
}

void update score ( i n t x , i n t y ) {
enum {BufSize =12}; // I f a i s shor t use a sma l l e r number , eg 5 or 6
char buf [ BufSize ] ;
s n p r i n t f ( buf , BufSize , ”%d” , s co r e ) ;
u8g . drawStr (x , y , buf ) ;

}

void moveUser ( i n t sx , i n t sy ) {
use r x += sx ;
u s e r y = bound y ( use r y − sy , 1 1 ) ;
update h itbox ( ) ;

}

void update hitbox ( ) {
HB 0 [ 0 ] = use r x ;
HB 1 [ 0 ] = use r x +9;
HB 2 [ 0 ] = use r x +15;
HB 3 [ 0 ] = use r x ;
HB 4 [ 0 ] = use r x +9;

HB 0 [ 1 ] = use r y ;
HB 1 [ 1 ] = use r y +1;
HB 2 [ 1 ] = use r y +5;
HB 3 [ 1 ] = use r y +10;
HB 4 [ 1 ] = use r y +9;

}
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void moveBox( i n t sx , i n t sy ) {
obs x += sx ;
obs y += sy ;

i f ( obs x < 0) {
respawnObstacle ( ) ;
pass nb++;

}
}

void movePro j ec t i l e ( i n t sx , i n t sy ) {
p r o j e c t i l e x += sx ;
p r o j e c t i l e y += sy ;
i f ( p r o j e c t i l e x > 127) {

p r o j e c t i l e x = −10000000;
p ro j av = true ;

}
}

void respawnObstacle ( ) {
obs x = 127 ;
obs y = random (0 , 63−obs h ) ;

}

void shoot ( ) {
i f ( ! p ro j av ) {

re turn ;
}
p r o j e c t i l e x = use r x + 16 ;
p r o j e c t i l e y = use r y + 6 ;
p ro j av = f a l s e ;

}

// works with coo rd ina t e s at bottom
in t bound y t r i ang l e ( i n t y , i n t he ight ) {

i f ( y > 63) {
y = 63 ;

} e l s e i f ( y < he ight ) {
y = he ight ;

}
re turn y ;

}

// works with coo rd ina t e s at top
i n t bound y ( i n t y , i n t he ight ) {
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i f ( y > 63−he ight ) {
y = 63 − he ight ;

} e l s e i f ( y < 0) {
y = 0 ;

}
re turn y ;

}

boolean pointInBox ( i n t po int [ ] , i n t box x upper l e f t ,
i n t box y upper l e f t , i n t box width , i n t box he ight ) {

i n t x = point [ 0 ] ;
i n t y = point [ 1 ] ;
i f (

( x >= box x uppe r l e f t && x <= ( box x uppe r l e f t + box width ) )
&&
(y >= box y uppe r l e f t && y <= ( box y uppe r l e f t + box he ight ) )
) {

re turn true ;
}
re turn f a l s e ;

}

void h i tDetec t i onUser ( ) {
// h i t d e t e c t i o n user and ob s t a c l e
i f ( pointInBox (HB 0 , obs x , obs y , obs w , obs h ) | |

pointInBox (HB 1 , obs x , obs y , obs w , obs h ) | |
pointInBox (HB 2 , obs x , obs y , obs w , obs h ) | |
pointInBox (HB 3 , obs x , obs y , obs w , obs h ) | |
pointInBox (HB 4 , obs x , obs y , obs w , obs h ) ){

game over SI = true ;
S e r i a l . p r i n t l n (” crashed ” ) ;

}
}

void h i tD e t e c t i o nP r o j e c t i l e ( ) {
// h i t d e t e c t i o n p r o j e c t i l e and ob s t a c l e

i n t p ro j c oo [ ] = { p r o j e c t i l e x+p r o j e c t i l e w , p r o j e c t i l e y } ;
i f ( pointInBox ( pro j coo , obs x , obs y , obs w , obs h ) ) {

respawnObstacle ( ) ;
p ro j av = true ;
p r o j e c t i l e x = −100000;
s co r e += 100 ;

}
}

void h i tDe t e c t i on S I ( ) {
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h i tDetec t i onUser ( ) ;
h i tD e t e c t i o nP r o j e c t i l e ( ) ;

}

i n t getBoxSpeed ( i n t pass nb ) {
re turn min(+1 + ( pass nb /( speedup time ∗50) ) , +max speed ) ;

}

i n t ca l cu la teUserSpeed ( ) {
i n t p r e s su r e = analogRead (FSR PIN ) ;
i n t speed y = pre s su r e /150 ;

i f ( analogRead (FSR PIN) < 200) {
speed y = −(200 − pre s su r e )/100 ;

}
re turn speed y ;
}

void r e s e t S I ( ) {

respawnObstacle ( ) ;

u s e r x = 20 ;
u s e r y = 20 ;

// −10 d e f au l t f o r putt ing i t o f s c r e en
p r o j e c t i l e x = 200 ;
p r o j e c t i l e y = 200 ;
p ro j av = true ;

pass nb = 0 ;
s co r e = 0 ;

// a f t e r how many seconds the game should speed up
speedup time = 5 ;
game over SI = f a l s e ;
game over t imer = 0 ;
f a s e = 0 ;

} ;

////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
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////////////////////////////////////////////////////////////////
// PONG //
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////
////////////////////////////////////////////////////////////////

// p laye r v a r i a b l e s
i n t p laye r1 x = 5 ;
i n t p laye r1 y = 30 ;

i n t p laye r2 x = 115 ;
i n t p laye r2 y = 30 ;

const i n t p laye r h = 15 ;
const i n t player w = 3 ;

i n t b a l l x = 60 ;
i n t b a l l y = 30 ;
const i n t b a l l s i d e = 3 ;
i n t b a l l s p e ed x = 1 ;
i n t b a l l s p e ed y = 1 ;

boolean p laye r1 wins = f a l s e ;
boolean p laye r2 wins = f a l s e ;
boolean game over pong = f a l s e ;

void play pong ( ) {
// p layer1 c on t r o l s
i n t p laye r1 speed = ca l cu l a t eP laye rSpeed (FSR PIN ) ;
i n t p laye r2 speed = ca l cu l a t eP laye rSpeed (FSR PIN2 ) ;

movePlayer1 (0 , p l aye r1 speed ) ;
movePlayer2 (0 , p l aye r2 speed ) ;
moveBall ( ) ;

i f ( game over pong ) {
game over t imer++;
i f ( ( analogRead (FSR PIN) > 200 | |

analogRead (FSR PIN2) > 200)
&&
game over t imer > 30) {

r e s e t pong ( ) ;
// g ive time f o r menu to show up
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delay ( 5 0 0 ) ;
}

}

delay ( 7 ) ;
}

void draw pong ( ) {
i f ( p l aye r1 wins ) {

u8g . drawStr (27 , 32 , ”PLAYER 1 WINS” ) ;
} e l s e i f ( p l aye r2 wins ) {

u8g . drawStr (27 , 32 , ”PLAYER 2 WINS” ) ;
} e l s e {

// normal s i t u a t i o n
u8g . drawBox ( p layer1 x , p layer1 y , player w , p laye r h ) ;
u8g . drawBox ( p layer2 x , p layer2 y , player w , p laye r h ) ;
u8g . drawBox ( ba l l x , ba l l y , b a l l s i d e , b a l l s i d e ) ;

}
}

void movePlayer1 ( i n t sx , i n t sy ) {
p laye r1 x += sx ;
p l aye r1 y = bound y player ( p laye r1 y + sy , p laye r h ) ;

}

void movePlayer2 ( i n t sx , i n t sy ) {
p laye r2 x += sx ;
p l aye r2 y = bound y player ( p laye r2 y + sy , p laye r h ) ;

}

void moveBall ( ) {
bound x ba l l ( ) ;
bound y ba l l ( ) ;

}

// works with coo rd ina t e s at top
i n t bound y player ( i n t y , i n t he ight ) {

i f ( y > 63−he ight ) {
y = 63 − he ight ;

} e l s e i f ( y < 0) {
y = 0 ;

}
re turn y ;

}
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void bound x ba l l ( ) {
i f ( h i tDetec t i on pong ( ) ) {

ba l l s p e ed x = − ba l l s p e ed x ;
} e l s e i f ( b a l l x < 2) {

p laye r2 wins = true ;
game over pong = true ;

} e l s e i f ( b a l l x > 127) {
p laye r1 wins = true ;
game over pong = true ;

}
ba l l x += ba l l s p e ed x ;

}

void bound y ba l l ( ) {
i f ( b a l l y > 63 − b a l l s i d e ) {

ba l l y = 63 − b a l l s i d e ;
b a l l s p e ed y = −ba l l s p e ed y ;

} e l s e i f ( b a l l y < b a l l s i d e ) {
ba l l y = b a l l s i d e ;
b a l l s p e ed y = −ba l l s p e ed y ;

} ba l l y += ba l l s p e ed y ;
}

boolean h i tDetec t i on pong ( ) {
re turn h i tDe t e c t i on P laye r1 ( ) | |
h i tDe t e c t i on P laye r2 ( ) ;

}

boolean h i tDe t e c t i on P laye r1 ( ) {
re turn pointInBox ( ba l l x , b a l l y + ba l l s i d e ,
p layer1 x , p layer1 y , player w , p laye r h ) | |

pointInBox ( ba l l x , ba l l y ,
p layer1 x , p layer1 y , player w , p laye r h ) ;

}

boolean h i tDe t e c t i on P laye r2 ( ) {
boolean r e s u l t =
pointInBox ( b a l l x+ba l l s i d e , b a l l y + ba l l s i d e ,
p layer2 x , p layer2 y , player w , p laye r h ) | |
pointInBox ( b a l l x+ba l l s i d e , ba l l y ,
p layer2 x , p layer2 y , player w , p laye r h ) ;
r e turn r e s u l t ;

}

boolean pointInBox ( i n t x , i n t y , i n t box x upper l e f t , i n t box y upper l e f t , i n t box width , i n t box he ight ) {
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i f (
( x >= box x uppe r l e f t && x <= ( box x uppe r l e f t + box width ) )
&&
(y >= box y uppe r l e f t && y <= ( box y uppe r l e f t + box he ight ) )
) {

re turn true ;
}
re turn f a l s e ;

}

i n t ca l cu l a t eP laye rSpeed ( i n t PIN) {

i n t p r e s su r e = analogRead (PIN ) ;
i n t speed y = −1;

i f ( analogRead (PIN) < 200) {
speed y = 1 ;

}
re turn speed y ;

}

void r e s e t pong ( ) {
// p laye r v a r i a b l e s
p l aye r1 x = 5 ;
p laye r1 y = 30 ;

p l aye r2 x = 115 ;
p l aye r2 y = 30 ;

b a l l x = 60 ;
b a l l y = 30 ;
b a l l s p e ed x = 1 ;
b a l l s p e ed y = 1 ;

p laye r1 wins = f a l s e ;
p l aye r2 wins = f a l s e ;
game over pong = f a l s e ;
game over t imer = 0 ;
f a s e = 0 ;

}
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