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7. -8 A2(C Source : main.c)

#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/eeprom.h>
#include <util/delay.h>

#include <stdio.h>
#include <string.h>

#include "photo.h"
#include "dc_motor.h"
#include "buzzer.h"
#include "serial.h"
#include "var.h"
#include "fnd.h"
#include "led.h"
#include "lcd.h"
#include "key.h"

#define MAX_FLOOR 5
#define READY 'R'

#define CLOSE 'C'
#define OPEN 'O
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struct floor {
unsigned char in;
unsigned char out_up;
unsigned char out_down;

H

extern volatile char key_flag;
extern volatile int weight;
extern volatile unsigned char serial_flag, serial_buf[20];

volatile unsigned char cur_floor, out_floor, elevator_dir, target_floor, updn;

volatile unsigned char door_dir, door_state, door_flag;

volatile unsigned char move_flag, move_tick, move_sec;

volatile unsigned char warning_flag, warning_tick, emergency_flag, emergency_tick;
volatile struct floor elevator[MAX_FLOOR];

volatile char floor_title[5][15];

enum {
UupP =1,
DOWN
s
enum {
FLOOR1 = 1,
FLOORZ2,
FLOORS3,
FLOORA4,
FLOOR5
};
ISR(TIMERO_OVF_vect)
{
TCNT1 = 256 — 250;
if( move_flag ) {
move_tick++;
if( move_tick == 250 ) {
move_tick = 0;
move_sec++;
}
}
if( warning_flag ) {
if( ++warning_tick == 250 ) warning_tick = 0;
}
if( emergency_flag ) {
if( ++emergency_tick == 250 )emergency_tick = 0;
}
}
void timer0_init(void)
{
TCCRO = 0x06;
TCNTO = 256 — 250;
TIMSK | = 0x01;
}
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void mcu_init(void)

{
photo_init();
demotor_init();
buzzer_init();
serial_init(B9600);
var_init();
fnd_init();
led_init();
led_init();
key_init();

timer0_init();

}

void variable_init(void)
{

nt 1, js

cur_floor = FLOORI,;
out_floor 0;
updn = 0;

door_state = CLOSE;
door_dir = 0

door_flag = 0;

elevator_dir = STOP;
target_floor = cur_floor;

move_flag = 0;

warning_flag = 0;
emergency_flag = 0;

memset(floor_title, 0x00, sizeof(floor_title));
if( eeprom_read_byte(0) == 107 ) {
for(i=0;1<5;i++ ) {
for( j = 0; j < 13; j++ ) floor_title[i][j] = eeprom_read_byte((0x10 = (i + 1)) + j);
}
}

memset((char *)elevator, 0, sizeof(elevator));

}

void start_elevator(void)
{
led_light(LED_OFF);

led_gotoxy (0, 0);
led_string("Elevator System ");
led_gotoxy (0, 1);

led_string(" Loading");
dcmotor_spin(LEFT);
fnd_out(1);
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_delay_ms(1000);

lcd_data_write('!");
dcmotor_spin(STOP);
fnd_out(0);

_delay_ms(1000);
lcd_data_write('!");
dcmotor_spin(RIGHT);
fnd_out(1);
delay_ms(1000);

dcmotor_spin(STOP);

}
void init_screen(void)
{
lecd_command_write(LCD_CLEAR);
led_gotoxy (0, 0);
printf("%1dF:%s", cur_floor, floor_title[cur_floor — 11);
led_gotoxy (0, 1);
printf("W:%3dkg %c ", weight, door_state);
for( inti=0;1<5;i++ ) {
if( elevator[i].in ) lecd_data_write(i + '1');
else lcd_data_write(' ');
}
}
void led_out(void)
{
PORTG = 0xFF;
for( inti=0;1<5;i++ ) {
if( elevator[il.out_up || elevator[i].out_down ) led_light(0x01 << 1i);
}
}

void floor_check(void)
{

int 1;

if( cur_floor == FLOOR1 ) elevator_dir = UP;

else if( cur_floor == FLOOR5 ) elevator_dir = DOWN;
if( elevator_dir == UP ) {
for( i = cur_floor; i < 5; i++ ) {
if( elevatorlil.in || elevator[il.out_up ) {
target_floor = 1 + 1;
updn = UP;
break;
}
}
if(i ==5) {

for( i = 4; i > (cur_floor — 1); i—— ) {
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if( elevator[i].out_down ) {
target_floor = 1 + 1;
elevator_dir = UP;
updn = DOWN;
break;

}

if( i == (cur_floor — 1) ) elevator_dir = DOWN;
}
}
else if( elevator_dir == DOWN ) {
for( i = (cur_floor — 1); 1 >= 0; i—— ) {

if( elevator[il.in || elevator[il.out_down ) {
target_floor = 1 + 1;
updn = DOWN;,
break;
}
}
if(i==-1){
for( i = 0; 1 < (cur_floor — 1); i++ ) {
if( elevator[i].out_up ) {
target_floor = 1 + 1;
elevator_dir = DOWN;
updn = UP;
break;
}
)
if( i == (cur_floor — 1) ) elevator_dir = UP;
}

void move_elevator(void)

if( 'move_flag && !door_flag ) {
if( elevator_dir ) {
move_tick = 0;
move_sec = 0;
move_flag = 1;

}

}

else if( move_flag && !'door_flag ) {
if( move_sec == 2 ) {

move_sec = 0;

if( elevator_dir == UP ) cur_floor++;
else if( elevator_dir == DOWN )  cur_floor——;

if( cur_floor == target_floor ) {
door_flag = 1;
move_flag = 0;

}

init_screen();
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fnd_out(cur_floor);

}

void move_door(void)
{
if( 'move_flag ) {
move_tick = 0;
move_sec = 0;

door_dir = READY;
door_state = CLOSE;

move_flag = 1;
}
else {
if( move_sec == 1 ) {
if( door_dir == READY ) {
move_tick = 0;
move_sec = 0;

door_dir = OPEN;
door_state = OPEN;
demotor_spin(LEFT);

buzzer_out(DING);
}
else if( (door_dir == OPEN) || (door_dir == CLOSE) ) {
if( move_tick >= 125 ) buzzer_out(DONG);
}
}
else if( move_sec == 3 ) {
if( door_dir == OPEN ) {
0;

move_tick = 0
move_sec =

door_dir = STOP;
dcmotor_spin(STOP);

buzzer_out(0);
}
else if( door_dir == STOP ) {
if( door_state == OPEN ) {
if( warning _flag ) move_sec = 0;
else {
move_tick = 0;
move_sec = 0;
door_dir = CLOSE,;
dcmotor_spin(RIGHT);

buzzer_out(DING);

}
}
else if( door_dir == CLOSE ) {
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door_state = CLOSE;
door_dir = STOP;
demotor_spin(STOP);

buzzer_out(NONE);

elevator[cur_floor — 1].in = 0;

if( (cur_floor == FLOOR1) || (cur_floor == FLOOR5) ) {
elevator[cur_floor — 1].out_up = 0;
elevator[cur_floor — 1].out_down = 0;

}
else {

if( updn == UP ) elevator[cur_floor — 1].out_up = 0;

else if( updn == DOWN ) elevator[cur_floor — 1].out_down = 0;
}

led_gotoxy(cur_floor + 10, 1);
lcd_data_write(" ');
led_out();

door_flag = 0;
move_flag = 0;

}

if( 'warning_flag ) {
lcd_gotoxy(9, 1);
lcd_data_write(door_state);

}

void weight_check(void)
{

if( !'warning_flag ) {
I 1111717771771
/A 11 FA EA4
[/ (7) 7FAE (VRS2 FAE d=Ed=t. FA7F 9
[ FAZY e di7zbA] QAR (D)7 A AASE RS
/&Y a, BE 29X 7F HOLD Hi1, +& 49 AHE F4], LCD + HA Fo&
/e JJr Z+o] 'OVER WEIGHT!!!7} &&=},
I 1011771771711 1171717777117

led_gotoxy(2, 1);

if( weight > 99 ) {
led_gotoxy (0, 1);

warning_flag
warning_tick

else {
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if( weight <= 99 ) {
buzzer_out(NONE);
init_screen();

o

move_tick =
move_sec = 0;

warning_flag = 0;

}

I 0000000001001
/] [EA 2] v]7g2=91X EX#

// (8) Agluo] g7} o] 58t Tol ‘M SWE F2W PColA ‘ESC 71& F27]
/A A BE 291X 7F HOLD il “Q7AF (1)7el A AAds AR Fo] 1%
[ AR LEa LCD F WA Fo b3 o] &3,
T 0000000000000

void emergency(void)

{
{
buzzer_out(NONE);
init_screen();
emergency_flag = 0;
}
}

T 00000000111
/) [EA] 3] Title Set ==+
// (9) AglwolE o] &3] AL uw ‘TITLE SET 29X S F23, PCY 7|HEE

[/ ol &3dte] vt o] AP A Al ‘TITLE SET iﬁili a2
[ BT 29A dEe s ¢ g Eh 5277}xl TITLE 948 % tA] ZE5A
/]l A

I 1717111111771 7777111717111
void title_set(void)
{

int 1, J;

serial_transmit('\f');
serial_string(">>> INPUT FLOOR TITLE\r\n\r\n");

for(i=0;1<5; i++ ) {
serial_transmit(i + 0x31);

serial_string("F : ");

while( 1 ) {
if( serial_flag ) {

}
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eeprom_write_byte(0, 107);

init_screen();

}

int main(void)

{
unsigned char key = 0;
meu_init();
variable_init();
sei();

fdevopen((void *)lcd_data_write, 0);

var_start();
start_elevator();

init_screen();

while( 1 ) {
key = getkey(key);
if( key_flag ) {
switch( key ) {
case KEY_IN1 :
case KEY_IN2 :
case KEY_IN3 :
case KEY_IN4 :
case KEY_IN5S :
if( key !'= cur_floor ) {
elevator[key — 1].in = 1;
led_gotoxy(key + 10, 1);
lcd_data_write(key + '0');
}
break;

case KEY_OUT1 :

case KEY_OUT?2 :

case KEY_OUTS3 :

case KEY_OUT4 :

case KEY_OUT5 :
if( (key — 10) != cur_floor ) out_floor = key;
break;

case KEY_CLOSE :
if( (door_state ==
move_tick = 0;
move_sec = 0;

OPEN) && (door_dir == STOP) ) {

door_dir = CLOSE,;
dcmotor_spin(RIGHT);
¥
case KEY_OPEN :
if( (door_state == OPEN) && (door_dir == CLOSE) ) {
demotor_spin(STOP);

move_tick = 250 — move_tick;
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move_sSec = 2 — MmOVe_SecC;

door_dir = OPEN;
demotor_spin(LEFT);
}
break;

case KEY_EMERGENCY :
lcd_gotoxy(0, 1);
led_string(" EMERGENCY!!! ");

serial_transmit('\f');
emergency_tick = 0;

emergency_flag 1;
break;

case KEY_TITLE :
if( (door_state == CLOSE) && (door_dir == STOP) ) title_set();
break;

case KEY_UP :
if( out_floor ) {
ifC out_floor '= KEY_OUT5 ) elevatorlout_floor — 11].out_up =
out_floor = 0;
}
led_out();
break;

case KEY_DOWN :
if( out_floor ) {
if( out_floor '= KEY_OUT1 ) elevator[out_floor — 11].out_down
out_floor = 0;

}
led_out();
break;
}
}
else {
if( key == KEY_OPEN ) {
if( (door_state == OPEN) && (door_dir == STOP) ) {
move_tick = 0;
move_sec = 0;
}
i
}

floor_check();
if( cur_floor !'= target_floor ) move_elevator();
if( door_flag ) move_door();
if( (door_state == OPEN) && (door_dir == STOP) ) weight_check();
if( (door_state == OPEN) && (door_dir == CLOSE) ) {
if( photo_check() ) {
demotor_spin(STOP);

move_tick = 250 — move_tick;
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move_sec = 2 — move_sec;

door_dir = OPEN;
dcmotor_spin(LEFT);
}
}

if( emergency_flag )emergency();

fnd_out(cur_floor);

}

return O;

ITS 88 24 2 A <4 7 v 3] (B 2] o) )33 -23



