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ABSTRACT

This thesis presented the automatic tower building robot that it used by system of
software and hardware. For the outside structure is made form aluminiam.

The robat body mechanism can propel the block. Then you will get the paint. The
robot is consist of slide rail elastic band and motor. First mechanism of propel blacked, it
needs a stretch the stick out in the back of slide rail. Second when the stick is left, the bolt
is rapidly out from the robot. Finally we can made the point. It has to leave out in short
distance.

The robot was designed for filling the block. about two block. That is inside the
robot. The robot puts to use the battery from twelve veolts direct current electricity about

two supplies.
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mh 0.1 PensginsnhesmuaNgasueudnasfmana ude

I ilaﬂmni NYRILN 1w
wianlad
PIC-16F627-04/P tulrsnaulnyaiand (Microcontroller) lofwint PIC-16F627-04/P 167
ULN2003M Tedturerdtindiunt ULN 2003 14h
L7805CV Laanausssu 5 laavt 1d
MJT305 yTudainad 36
PCB17 poUld 5 ¢
wibuiduigaiugs
Fiberoptic Sensorl whuEwgaiuay (F iberoptic Senscr Unit) ﬁﬁa KEYENCE 16

T FS-V11

uawnad
M1 - M3 MEARES W nTENERSs 12 V DC 3§
IR
R1 1 ka 10 ¢
R2 47 kQ 240
R3 10 ka 4 §n
R4 500 1 3éh
anhdsned
c1 30 pF 4 61
c2 33 ,FAEV 2 61
alanuysauss
LED 1 G0N 3
LED 2 &1 2§
WHnd
SW1 FaduLuna 3 v 1¢h
SW2 aduuuunafedandu 16
ey
Relay 1 - Relay 2 %8¢ fito OMRON Ly 2 v 2 M (8 ) 2
wusaas
LR 1 - WS 2 12VDC 13 A 2 fio
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lusunsumaupumsthausasiueud

#include <16F627.h>

#device *=16

#use delay {clock=4000000, restart_wdt)

#fuses HS,WDT,BROWNOUT, NOPROTECT, NOLVP, MCLR

//#fuses XT, NOWDT, NQPUT, NOPROTECT, BROWNOUT, MCLR, NOLVE, NOCED
#USE DYNAMIC MEMORY

// motor emnable/direction

#define K1 PIN B1
#define K2 PIN BO
//#define K3 PIN_B2
#define M1 PIN_BE
#define M2 PIN_BS
#define M3 PIN B4

// sensor input

#define 1INl PIN A0
#define 1INz  PIN Al
#define 1IN3  PIN_A4

/*#define IN3 PIN_ A2
#define 1IN4  PIN_A3
#define INS  PIN_A4
#define 1INe6 PIN A5
#define IN7 PIN_ A6
#define IN8  PIN_A?

*/f
#include "D:\rbtOs\dZson\piclé.h"
4ZERO_RAM
intl binl, bin2, reall, real2; // serial ready flag

long twmsec, tinl, tin2;
char motor_start, motor index, motor limit=0x0f;
char ml speed, m2_speed, m3_speed, m4_speed;

/* scan segment */
#int_timerl
void scanseg {(void) {

intl £;

f=input (IN1); // read sen 1
£=1;
if (£i=binl) {

hinl=f;

tinl=0;
}
else |

if (++tinl>=20) {

tinl=190;

reall=bini;
}
}
f=input (INZ}; // read sen 1
£h=1;
if (f!=bin2) {
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/7
/7
/!
/

}

bin2=f;
tin2=0;
}
else |
if (++tin2»>=20) {
tin2=10;
real2=hin2;

}

if (++tmgec>=1000) tmsec=0;

if (++motor_index>=motor_limit) motor_index=0;
if (ml_speed) { // speed for motorl
if (ml_speed>=motor_limit) output_low (M1);
else |
if (motor index>=ml speed} output high (M1);
else output_low (Ml};
}
}
else output high (M1);
if (m2 speed) { // speed for motorl
if {m2_speed>=motor_limit) output_low (M2} ;
else |
if (motor_ index>=m2_speed) output high (M2);
else output low (M2);
}
}

else output high (M2);

set_timerl(0xfclg8); // sets timer to interrupt in 1kHz/4mhz
get_timerl(0xf448); [/ sets timer to interrupt in 1kHz/12.0
set _timerl (Oxe2b4); // sets timer to interrupt in 400Hz/12.0
set_timerl(0xe500); // sets timer to interrupt in 400H2/11.0592
set_timerl(0xfs800); // sets timer to interrupt in 400Hz/3.6864

#define MAX SPEED 15
#define SLOW_SPEED 2

/* forward direction */

char forward (char step) {

char 1i;

intl f=0;
output_low (K1l); output low (K2);
ml_speed=m2_speed=MAX SPEED;
tmeec=0;
while (step>0) { // loop step

restart_wdt () ;
if (reall && real2) { // check input
ml speed=m2_speed=MAX SPEED;
if (f) continue;
£=1; step--;
continue;

else |
£=0;
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if (reall) | // check input
ml_speed=0; delay ms (10);
ml_speed=SLOW_SPEED;

}

if {(real2) { // check input
m2_speed=0; delay ms (10);
m2_speed=SLOW_SPEED;

}

if {cmsec>=300) { // increse speed
tmsec=0;

if {(++ml_speed>=MAX SPEED) ml_speed=MAX SPEED;
if {++m2_speed>=MAX SPEED) m2_ speed=MAX SPEED;

}
}
delay_ms {500); // skib line
ml_speed=m2_speed=0;
}
/* turn right */
char left (void) {
output _high (X1);
ml_speed=m2_speed=15;
delay ms (100);
while {reall) restart wdt {);
while (1) { // left
restart_wdt {); J/wdt
if (reall) break;

J

while (1) { // left
restart_wdt {); //wdt
if (lreall) break;

}

// delay ms (300);
ml_speed=m2_ speed=0;
output low (Kl);

}

/* turn right =*/

char right (void) {
output_high (XK2);

ml speed=m2 speed=15;
delay_ms (100} ;
while {real2) restart_wdt {);
while (1) { // left
restart_wdt () ; [ /wdt
if (real2) break;

while (1) { // left
restart_wdt {(); //wdt
if {lreal2) break;
}
I8 delay ms (300);
ml_speed=m2_speed=0;
output_low (K2);

}
/* main progran */
void main () {

char i, j;
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["int1 fr;
setup_wdt (WDT_1152MS); // setup watch dog
set tris a (Oxff}; // port a = input
set_tris b {0x00}; // port b = outupt
setup_timer_ 1{T1_INTERNAL|T1 DIV BY 1); // setup interrupts
enable_interrupts (INT TIMER1) ;
enable interrupts{global}; // enable serial recieve

output_float (IN1}; // set input
output_£float {IN2);

cutput_float (IN3);

output_high (M1); // set output state
output_high (M2);

cutput_high (M3);

for (i=0; i<3; i++) { // test cpu
output_high (K1} ;
output_high (K2);
delay_ms (500);
output_low (K1);
output_low (K2);
delay_ms {500} ;

}

ml_ speed=m2_ speed=0;
while (1) { // main loop
restart_wdt () ;

/¥ if (linput {(IN3)} { // check sw motor m3
delay _ms (10} ;
if (input (IN3)) continue;

while (!input {(IN3}) {
restart wdt ();
output_low (M3); // close

]

output_high (M3);

continue;

}
*/
if (linput (IN3)) { // check start sw

delay ms (10);
if {input (IN3}) continue;
while (!input (IN3)) restart_wdt (};

forward (14); // call to forward
right ();
forward (7); // call to forward

ml_speed=m2_speed=2; // slow to taget
delay ms (1300);
ml_ speed=m2_ speed=0;

delay_ms (190Q); [/ wait 1 sec
output_low (M3);

delay_ms {1500} ;

output_high (M3);
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output_high (X1); cutput_high (K2); // reverse dir
ml speed=m2_speed=2; // slow to taget

delay ms (1300);

ml_speed=m2_speed=0;
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