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We developed a system which makes a robot dance according to performance
information
that has been sent from a musical keyboard. Recently various robots have
joined in human society.
Hakodate national College of Technology has also been doing P.R. using a
robot called ”1KABO”.
However, many operators and large space are required to operate ”IKABO”.
Therefore, we developed a
remote system that can operate cheap commercial robots using Bluetooth,
Additionally, users can
operate robots easily using a musical keyboard that is connected to the
system,
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/| BEARNLRTOVS LDIEE

//PIC DR EZFTHHAL

#include <16F648A.h>

//PIC DENMEE—REFRTE

#fuses INTRC_IO, NOLVP, NOWDT, PUT, NOPROTECT, NOBROWNOUT, NOMCLR //CCP1B3
//RBZOY I, K 4AMH 272 DT, &R KIS,

#use delay (clock=4000000)

//PITIVBIEDEEI fast_io()ASIHETY,

#use fast_io(B)

//Z)TIVBIEDERTE,
#use rs232(baud=9600,xmit=PIN_B2,rcv=PIN_B1)
void get_data();

[11]] 24> [1]1]
void main()
{
int i;
int high = 32,Jlow = 0, ra;

int cmdl; //command data

[/BEYDAVTYNTINTYRDERTE
/10 -HA T A,
set_TRIS_A(0b00000100);

[/ TIVREEVIIEELZEY (ZZTIE PIN_B) %, AAIC,
set_TRIS_B(0b00000010);

//RANCEEE LTy b LET, LAKTE OK,
output_A(0b00000000);

//EBNFEEE 10 RUE

for (i=0; i<10; i++){
output_A(0b11111111); delay_ms(50);
output_A(0b00000000); delay_ms(50);
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}

[/ AV I—T
printf("test¥r¥n");
while (true){

//ZZICPICICT 2 &2 TELW W EAEL

/// get command from PC
if(kbhit()) //PIC ICRET—F D B\ EIH
{
printf("kbhit¥r¥n");
cmd]l = getchar(); //AXVKZ{E
printf("getc¥r¥n");
switch (cmd1)
{
case 'a": ra = (0x00);
break;

case 'b": ra = (0x01);
break;
case 'c": ra = (0x02);
break;
case '1": high = 120; /] B<L78%
low = 128 - high;
break;
case '2': high = 70; //EL78%
low =128 - high;
break;
case '3" high = 90;
low = 128 - high; //HE]
break;
default: break;
}
}
output_a(ra);
delay_ms(high);
output_a(0);
delay_ms(low);

}
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// 3V 73V g++ sound.cpp -lasound
// amidi -1 T MIDI 73 2% H L T main Bi%D sound.play( "hw:~"); DK

#include "sound.h"
#include "serial.h"

#include <stdio.h>

//serial

#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <termios.h>
#include <fcntl.h>
#include <unistd.h>

//mid

#include <signal.h>
#include <alsa/asoundlib.h>
#include <unistd.h>
#include <pthread.h>

#include <assert.h>
#include <string.h>

#define DEBUG_MSG
enum
STATUS_COMMAND = 0,

STATUS_NOTE,
STATUS_VELOCITY

[11117117711711771171177117117711711171111117111117
/] A

int main()

{

Sound sound;
sound.play( "hw:1,0,0" );

getchar();

18



sound.stop();
return O;

}

[0 17070171777177177711711171171711711777
// Sound

[/ AVANT VA
Sound::Sound()

{
#ifdef _DEBUG_MSG

printf("Sound¥n");
#endif

serial.init(); //serial DFIHALZENN

thread = 0;
stop_thread = false;
key = 0;

speed = 0;

memset( note_on, 0, sizeof( note_on ) );

/] TANT V4
Sound::"Sound()
{

stop();
}

// &1k
void Sound::stop()
{
if( is_playing() ){
stop_thread = true;
while( is_playing() ) usleep( 10 );
}
}

/] ALy REEEUTHA
void Sound::play( const char* device )

{
if( is_playing() ) return;
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stop_thread = false;
if( device ) midi_device = device;

pthread_create( &thread, NULL, Sound::launcher, (void *) this );
pthread_detach( thread );

/] ALY RDZF ¥
void* Sound::launcher( void* args )
{
Sound* sound = ( Sound *) args;
sound->play_thread( );
return NULL;

/] FEALY RAK
void Sound::play_thread()

{

int ret;

// MIDI 7\ AA—T >
snd_rawmidi_t *dev_midi = NULL;
if( ! midi_device.empty() ){

const int mode = SND_RAWMIDI_NONBLOCK;
ret = snd_rawmidi_open( &dev_midi, NULL, midi_device.c_str(), mode );
if( ret < 0) {
fprintf( stderr, "snd_rawmidi_open K %s: %s", midi_device.c_str(), snd_strerror( ret ) );

thread = O;
return;
!
}
/] TOMELHIIb

int status = STATUS_COMMAND;
int command = -1;

int note = -1;

unsigned char midi_message;

// stop()EMERETI—T
while( ! stop_thread ){

// MIDI AJJ

ret = snd_rawmidi_read( dev_midi, &midi_message ,1 );

if( ret = -EAGAIN ){

20



/] AT —RAA NS
if( status == STATUS_COMMAND ){

#ifdef _DEBUG_MSG
if( midi_message !|= OxFE &&
midi_message!=0xF8 &&
midi_message != 0x00 )
fprintf(stderr,"------------ ¥nmessage = %02x¥n", midi_message );
#endif

/] /=AY
if( midi_message == 0x90 ){
#ifdef _DEBUG_MSG
printf( "note on¥n");
#endif
command = midi_message;
status = STATUS_NOTE;

/] /—=rAT
else if( midi_message == 0x80 ){
#ifdef _DEBUG_MSG
printf( "note off¥n");
#endif
command = midi_message;
status = STATUS_NOTE;

}

/] T—=B DG ERTY =V T AT—EA
else if( midi_message & Ox7f ){

for( int i=1; i< MAX_SOUNDS; i++ ){

if( note_on[i] == midi_message ){
note = midi_message;
status = STATUS_VELOCITY;
break;

}

/] J—NFUN—HS
else if( status == STATUS_NOTE )}{
note = midi_message;
status = STATUS_VELOCITY;
#ifdef DEBUG_MSG
printf( "note = 0x%02x¥n", note);
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#endif
}

/] NAY TS
else if( status == STATUS_VELOCITY ){

/] HE

if( command == 0x90 && midi_message > 0){
for(inti=1;i < MAX_SOUNDS; i++ ){

if( midi_play( note, i) ){
#ifdef _DEBUG_MSG
printf("play¥n" );
for(intj =1;j < MAX_SOUNDS; ++j ) printf("note[ %d | = 0x%02x(%d)¥n",j,
note_on[j], note_on(j]);
#endif
break;
}
}
}

/] #E 1k

else{
for(inti=1; i< MAX_SOUNDS; i++ ){

if( midi_stop( note, i) ){
#ifdef _DEBUG_MSG
printf("stop¥n" );
for(intj=1;j < MAX_SOUNDS; ++j ) printf("note[ %d | = 0x%02x(%d)¥n",j,
note_on[j], note_on(j]);
#endif
break;

status = STATUS_ COMMAND;

}// while( ! stop_thread )

/] FrAAyI=

if( dev_midi ){
snd_rawmidi_drain( dev_midi );
snd_rawmidi_close( dev_midi );
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thread = 0;

#ifdef _DEBUG_MSG
printf("sound closed.¥n");
#endif

}

/] BRI 72
const bool Sound::midi_play( unsigned char note, const int sound_num )
{

if( note_on[ sound_num ] ) return false;

note_on[ sound_num | = note;

int hz;
switch( note ){

case 33 : hz=110; break;
case 34 :hz=117; break;
case 35 :hz = 123; break;

case 36 : hz=131; key=1; speed = 1; break; // O2C
case 37 : hz=139; key =2; speed = 1; break;
case 38 : hz = 147; key =1, speed = 2; break;
case 39 : hz = 156; key = 2; speed = 2; break;
case 40 : hz = 165; key =1; speed = 3; break;
case 41 : hz=175; key =1; speed = 1; break;
case 42 : hz = 185; key = 2; speed = 3; break;
case 43 : hz = 196; key = 1; speed = 2; break;
case 44 : hz = 208; key = 2; speed = 1; break;
case 45 : hz = 220; key =1, speed = 3; break;
case 46 : hz = 233; key = 2; speed = 2; break;
case 47 : hz = 247; key = 1; speed = 1; break;

case 48 : hz = 262; key =1; speed = 2; break; // O3C
case 49 : hz = 277; key = 2; speed = 3; break;
case 50 : hz = 294; key = 2; speed = 3; break;
case b1 : hz=311; key =2; speed = 1; break;
case 52 : hz = 330; key =1; speed = 1; break;
case b3 : hz = 349; key = 2; speed = 2; break;
case b4 : hz = 370; key = 2; speed = 2; break;
case b5 :hz =392; key =1; speed = 3; break;
case 56 : hz = 415; key = 2; speed = 3; break;
case 57 : hz = 440; key = 2; speed = 1; break;
case b8 : hz = 466; key = 2; speed = 1; break;
case B9 : hz =494; key =1; speed = 2; break;
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case 60 : hz = 523; key = 2; speed = 3; break; // 04C
case 61 : hz = 554; key = 2; speed = 2; break;
case 62 : hz =587; key=1; speed = 1; break;
case 63 : hz = 622; key = 2; speed = 3; break;
case 64 : hz = 659; key = 2; speed = 2; break;
case 65 :hz =698; key =1; speed = 3; break;
case 66 : hz = 740; key = 2; speed = 1; break;
case 67 : hz = 784; key =2; speed = 1; break;
case 68 : hz = 831; key = 2; speed = 2; break;
case 69 : hz = 880; key =1; speed = 2; break;
case 70 : hz = 932; key = 2; speed = 3; break;
case 71 : hz = 988; key = 2; speed = 3; break;

case 72 : hz = 1047; key = 0; break; // O5C
case 73 : hz = 1109; break;
case 74 : hz = 1175; break;
case 75 : hz = 1245; break;
case 76 : hz = 1319; break;
case 77 : hz = 1397; break;
case 78 : hz = 1480; break;
case 79 : hz = 1568; break;
case 80 : hz = 1661; break;
case 81 : hz = 1760; break;
case 82 : hz = 1865; break;
case 83 : hz = 1976; break;

case 84 : hz = 2093; break; // O6C
case 85 : hz = 2217; break;
case 86 : hz = 2349; break;
case 87 : hz = 2489; break;
case 88 : hz = 2637; break;
case 89 : hz = 2794; break;
case 90 : hz = 2960; break;
case 91 : hz = 3136; break;
case 92 : hz = 3322; break;
case 93 : hz = 3520; break;
case 94 : hz = 3729; break;
case 95 : hz = 3951; break;

case 96 : hz = 4186; break; // O7C

default : hz = 440; break;

serial.send( speed, key );

return true;
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/] B

const bool Sound::midi_stop( unsigned char note, const int sound_num)

{

if( note_on[ sound_num ] != note ) return false;
note_on[ sound_num | = 0;

return true;

}

N s
// SERIAL 72147k

SERIAL::SERIAL( )
{}

SERIAL::"SERIALY()

{ //fp #11—X
tesetattr(fd, TCSANOW, &oldtio); [/ T IV E R R
close(fd); /] TN A 70—
}
/] VI MER; /Y MER DR HDIZ open
void SERIAL:init()
{
const char dev|[] = "/dev/rfcomm0"; /] VT IVTINA A
fd = open( dev, O_RDWR ); [/ZVTNTINA AT =T
if( fd < 0 )
perror( dev );
exit( -1);
}
tcgetattr( fd, &oldtio ); [/ E NI T IV E & Rk
newtio = oldtio; J /LN I W EE Y —

newtio.c_cflag = B9600 | CS8 | CLOCAL | CREAD; //9600 A —IZLT 8nl IZF&E

tesetattr(fd, TCSANOW, &newtio); J/FLOWEEEEY
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/] TR
ssize_t SERIAL::send( int speed, int key )

{
switch (speed) {
case 1: write(fd, "1", 1);
break;

case 2: write(fd, "2", 1);
break;

case 3: write(fd, "3", 1);
break;

default: break;

switch (key) {

case O: return write(fd, "a", 1);

case 1: return write(fd, "c", 1);

case 2: return write(fd, "b", 1);
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sound.h

#ifndef _SOUND_H
#define SOUND_H

#define MAX_SOUNDS 11 // s KHIFH

#include <pthread.h>

#include <string>

#include "serial.h" //serial DY AENN
class Sound

{
pthread_t thread;

bool stop_thread,;

int key;

int speed,;

std::string midi_device;

/] BB THL TS/ — N E S

/] FIUTOZRWERE O

unsigned char note_on[MAX_SOUNDS];

SERIAL serial; //UDP O udp {ERK
public:

Sound();
virtual “Sound();

void play( const char* device );
void stop();

const bool is_playing(){ return (thread ); }
private:

static void* launcher( void* args );
void play_thread();

const bool midi_play( unsigned char note, const int sound_num );

const bool midi_stop( unsigned char note, const int sound_num );

#endif

27



serial.h

#ifndef _SERIAL_H
#define _SERIAL_H

#include <netdb.h>
#include <arpa/inet.h>
#include <string>

[IYVTIVEBEHDNY A
#include <stdio.h>
#include <stdlib.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <termios.h>
#include <fcntl.h>
#include <unistd.h>

class SERIAL

{
std::string host_to;
int port_to;

int soc;
struct sockaddr_in addr ;

struct termios oldtio, newtio; [/ VT IVBLEZRITD7-OIZED
int fd; [T IVBIEDT7AINHAU R
public:

SERIAL( );
virtual “SERIAL();

void init();
ssize_t send( int speed, int key );

L

#endif
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