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#define CH1 0x24
#define CH2 0x25
#define CH3 0x26
#define CH4 0x27
#define RELAY 0x21
#tdefine BUZZER 0x22
#define P8255 0x23

struct PROCEDURE
{

char msg[80];

int sec;

int Relayl; /# Heaters for gas sensors */

int Relay2; /# A heater for gas vaporization */

int Relay3; /* Ventilation fan */
} Proc[7] =

{
"(1) Ventilation of container air y
"(2) Dehumidification and deodorization',
"(3) Vaporization of sample gas ",
"(4) Circulation of sample gas s
"(5) Measurement of smell response s
"(6) Ventilation of container air y
"(7) Clean syringe and sample heater y

A e

¥

struct HEATER_CONTROL
{

int interval;

int repeat;
} HeaterControl[14]=

{
{ 7?7, 72?7 }, /* Phase 1 */
{ 7?7, 72? }, /* Phase 2 */
{ 7?7, 72? }, /* Phase 3 */
{ 7?7, 72?7 }, /* Phase 4 */
{ 7?7, 72?7 }, /* Phase 5 */
{ 7?7, 72?7 }, /* Phase 6 */
{ 7?7, 72?7 }, /* Phase 7 */
{ 7?7, 72? }, /* Phase 8 */
{ 7?7, 72?7 }, /* Phase 9 */
{ 7?7, 727 }, /* Phase 10 */
{ 7?7, 727 }, /* Phase 11 */
{ 7?7, 727 }, /* Phase 12 */
{ 7?7, 72? }, /* Phase 13 */
{ 7?7, 727 } /* Phase 14 */

¥

WaitLoop( int s ) /* Wait s seconds for doing nothing */

{
int 1,i2;
for( i=0; i<s ;i++ )
for( i2=0; 12<2300 ;i2++ );

return O;

}

Relayl_ON() /* Turn on Relayl */
{

unsigned char p;

p = inport( RELAY ) | 0xO1 ;
outport( RELAY, p );

/% 906[s] in all. 40 bytes for each sampling point */



return O;

}

Relayl_OFF() /* Turn off Relayl */
{

unsigned char p;

p = inport( RELAY ) & Oxfe ;
outport( RELAY, p );
return O;

}

Relay2_ON() /* Turn on Relay2 */
{

unsigned char p;

p = inport( RELAY ) | 0x02 ;
outport( RELAY, p );
return O;

Relay2_OFF() /* Turn off Relay2 */
{

unsigned char p;

p = inport( RELAY ) & Oxfd ;
outport( RELAY, p );
return O;

}

Relay3_0N() /* Turn on Relay3 */
{

unsigned char p;

p = inport( RELAY ) | 0x04 ;
outport( RELAY, p );
return O;

}

Relay3_0FF() /* Turn off Relay3 */
{

unsigned char p;

p = inport( RELAY ) & Oxfb ;
outport( RELAY, p );
return O;

RelayControl( int m ) /# Control relays for each procedure */

{
if ( Proc[m].Relayl ) Relayl_ON(); /* Turn on Relayl */
else Relayl _OFF(); /# Turn off Relayl */

if ( Proc[m].Relay2 ) Relay2_ON(); /* Turn on Relay2 */
else Relay2_OFF(); /# Turn off Relay2 */

if ( Proc[m].Relay3 ) Relay3_0N(); /* Turn on Relay3 */
else Relay3_O0FF(); /# Turn off Relay3 */

return O;

}

ReverseRelay() /* Reverse the state of relay for gas sensor’s heaters */

{

10



static int s=0;
unsigned char p;

if ( s==0 ) /* On */

{
p=inport( RELAY ) | 0xO1 ;
s=1;
} else
{ /* 0ff =/
p=inport( RELAY ) & Oxfe ;
s=0;
}
outport( RELAY, p );
return O;

SmellSense( char *fname )
{
int i,i2,i3,i4,i5,n;
unsigned char indatal4];
float chdatal4];
FILE *fp;

if ( (fp=fopen(fname,'w"))==NULL )

{
printf("Failed to open file.\n");
exit(1);
¥
n=0;
for( i=0; i<14 ;i++ )
{
for( i2=0; i2<HeaterControl[i].repeat ;i2++ )
{
ReverseRelay() ;
for( i3=0; i3<HeaterControl[i].interval ;i3++ )
{
if ( n++ % 10 == 0 )
{
for( i4=0; i4<4 ;id++ )
{
outport( CH1+i4,0 ); /* Start A-D conversion */
for( i5=0; i5<300 ;ib5++ ); /* Wait loop */
indatal[i4] = inport( CH1+i4 ); /* Read out data */
chdatal[i4] = 5.#(float)indata[i4]/2556.; /* Scale input to analogue value */
¥
printf( "n=%d chi=%f, ch2=%f, ch3=%f, ch4=Yf\n"
,n ,chdatal0],chdatal[1],chdata[2],chdatal[3] );
fprintf( fp,"%f Uf %f %f\n"
,chdatal0] ,chdatal[1],chdatal[2],chdatal[3] );
¥
WaitLoop( 1 );
¥
¥
¥
fclose( fp );
return O;
¥
main()
{
int i;

char fname[14]; /* File name must be within 8 characters */

outport( P8255 ,0x90 ); /* Initialize 8255 */

11



outport( BUZZER,O ); /* Turn off buzzer */

for( i=0; i<7 ;i++ )
{
printf("Procedure %d\n",i+1);
printf("%s (43 \n'", Proc[i] .msg, Proc[i].sec );

switch( i )

{
case 0: /* Ventilation of container air */
printf("Open the internal and external gates.\n");
RelayControl( i );
WaitLoop( Proc[i] .sec );
break;

case 1: /* Dehumidification and deodorization */
printf("Close the external gate.\n");
RelayControl( i );

WaitLoop( Proc[i].sec );

break;

case 2: /* Vaporization of sample gas */
printf("Close the internal gate.\n");

printf("Inject the odor sample onto the heater.\n'");
RelayControl( i );

WaitLoop( Proc[i] .sec );

break;

case 3: /¥ Circulation of sample gas */
printf("Circulating sample gas. Wait.\n'");
RelayControl( i );

WaitLoop( Proc[i].sec );

break;

case 4: /* Measurement of smell response */
RelayControl( i );

printf("Input file name: ");

scanf("%s'" ,fname) ;

printf("Recording smell response to file: %s\n",fname);
SmellSense( fname );

break;

case 5: /* Ventilation of container air */
printf("Open the internal and external gates.\n");
RelayControl( i );

WaitLoop( Proc[i] .sec );

break;

case 6: /* Clean syringe and heaters */
printf("Please clean sample heater and syringe.\n");
RelayControl( i );

WaitLoop( Proc[i] .sec );

break;

default: break;

printf("Finished measuring odor sample.\n");

return O;

}
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