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Development of High Function Robots

for Engineering Education

Toshio KOMATSUZAKI* and Yumio YOKOCHI**

Abstract

The foundation of the robotics consists of the knowledge of the electronics, information and
mechanical engineering. Therefore, the elementary knowledge of the electronics, information

and mechanical engineering can be learned by making suitable robots.

From this viewpoint, we

developed a robot for the education, which can detect only obstacles in front in the previous

paper.

In this paper, by improving this robot, we show that we can easily make a robot which
can detect the left-right obstacles and avoid it.

Next, we put a sound sensor on this robot and

it is made to have the interrupted function of the sound.
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8% 1 {
# include<pic.h> hantei();
}
void kaihil(void); // e D E S }
void kaihi2(void);
void zensin(void); [/ EEE
void hantei(void); void hantei(void)
void delay(long t); //fFb RSO &S {
RA2=1;
void main() RB1 =0; //in
{ RB6 = 1; //out
TRISA=1; //AR—1+ZAHHERE delay(5000);
TRISB = 0; //B R— b I E if(RA2 == 0M // /e R0
kaihil();
RAZ=1; /1 FRoMR R Y — R B, }
RB1=0; //LED 7R R — + OF1H else zensin(); //FRFEWERTHE
RB6=0;
RB2 = 0; //E =% HR— 1 287 RA2=1; / /¥R b
RB3 = 0; RB1-=1; //out
RB4 = 0; RB6 - 0; //in
RB5=0; delay(5000);
if(RA2 == 0{ // GRSy
while(1) kaihi2();
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¥
else zensin(); //FEZYIHENTHE
}
/ /HiiHERE %
void zensin(void)
{
RB2 = 0; RB3 =1,
RB4 = 0; RB5=1;
}
/ /BB 1
void kaihil(void)
{
/&R
RB2 =1, RB3=0;
RB4-=1; RB5 = 0;
delay(60000);
VYr ik
RB2 - 0; RB3 = 0;
RB4=0; RB5=1;
delay(60000);
}
//EIEERE %K 2
void kaihil(void)
{
/&R
RB2=1; RB3=0;
RB4 =1, RB5 = 0;
delay(60000);
/1A b %
RB2 =0; RB3=1;
RB4 =0, RB5=0;
delay(60000);
)
/1T H IR R4
void delay(long t)
{

long i;
for(i = 0;i<=t;i+ +)
}

£ 2

#include <16{84.h>

# use delay(clock = 10000000)
# define SECMAX 38

# byte port a=5

#byte port b=6

#int sec,flag,zen tmp,ir tmp;
void zenshin(void);

void koutai(void);

void turn left(void);

void turn_right(void);

void stop(void);

int check_ir(void);

int check mic(void);

#INT RTCC /1% 4= 0FIDRAHDIRE
rtee isr() { /1% 4 = 0 FhANLH %
if(check mic()==1){
output_low(PIN_B7);
koutai();
delay_ms(1000);
output_high(PIN_B7);
}

main()
{
set_tris_a(0xff);
set_tris b(0);
setup_counters(RTCC INTERNAL,
RTCC DIV _256);

/%4 ~<00DE—NEE
sec = SECMAX; /1% 4= 0 QIHARE
enable interrupts(RTCC_ZERO);
enable interrupts(GLOBALY);

/17 a— NV 0 A BEFA]
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while(1){
if(input(PIN_A2)== 0){

output low(PIN B5);

}
else{
output high(PIN B5);
1
}
void zenshin(void)
{
zen tmp = port b & 0xc3;
port b=zen tmp | 0x28;
¥
void koutai{void)
{
zen tmp = port b & 0xc3;
port b=zen tmp | 0x14;
}
void turn_left(void)
{
zen tmp =port b & 0xc3;
port b = zen tmp | 0x08;
}
void turn_right(void)
{
zen tmp =port b & 0xc3;
port b =zen tmp | 0x20;
!

void stop(void)

NFTHRFHE H20H

zen tmp =port b & 0xc3;
port b =zen tmp | 0x00;

int check ir(void)
{
zen tmp = port b & 0xbd;
port b =zen tmp | 0x40;
delay ms(10);
if( (port a & 0x4) 1= 0)
ir tmp =1,
else
ir tmp=0;

port b=zen tmp | 0x00;
delay ms(10);

port b =zen tmp | 0x02;

delay ms(10);

if( (port a & 0x4) 1=0)
ir tmp +=2;

port b =zen tmp | 0x00;
return(ir_tmp);

int check mic(void)

{
if( (port a & 2) == 0)
return(0);
else
return(l);
t
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