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Marco Assignment 2
Author: Jonathan Ambrose & Andrew Fester
Date: 17/04/08 17:44
Version: Final Release
Copyright: JAAF Software
Description: A program

Compile: gcc -pedantic -Wall -lcomedi -Incurses -Im irsw.c -o ir
Run Code: ./jamlight

#include <stdio.h>
#include <stdlib.h>
#include <fcntl._h>
#include <unistd.h>
#include <errno.h>
#include <getopt.h>
#include <ctype.h>
#include
#include
#include <unistd.h>
#include <math._h>

#include <curses.h>
#include <ctype.h>

Y e e 1 T3 e st 4

#define EYESOCKET 0x80
#define EYE 3

#define WRITEFILE "‘w"
#define READFILE "'r™

#define LOGFILE "./path.txt"
#define BRIGHTLIGHT 2150

/****Menu #defines***/

#define MENU O
#define REPLAY 1
#define LINEFOLLOW 2
#define LIGHTFOLLOW 3
#define NORMAL 4
#define ARTIFICIAL 5

/****Replay menu****/

#define REPLAYMENU O
#define RECORD 1
#define SRECORD 2
#define REPLAYING 3
#define ERASE 4
#define HPLAY 5
#define HREPLAY 6

/***Al States*****/

#define LINE O
#define RANDOM 1
#define LIGHT 2
#define CONTROLER 3

/ Prototypes /

void welcome_menu (void);
int init(comedi_t **device,unsigned int *digitaldevice,unsigned int *subdevice);
int wifollow(unsigned int digitaldevice, comedi_t *device, int read, int aref,
int *scanrange, int *scantimer);
int lightfollow(unsigned int *digitaldevice, unsigned int *subdevice,
comedi_t **device, int *read, int *aref,int *range, int *lighttimer);

int bumpers(unsigned int digitaldevice, comedi_t *device, iInt read,

int aref, int *hit);
void joy cali (comedi_t *device,unsigned subdevice, int range, int aref,

int horizontal, int vertical, int *hori,int *vert,

int *maxhori, Int *maxvert);
void driving(comedi_t *device, unsigned int subdevice, int horizontal,
int vertical, int range, Int aref, Int *maxvert, Int *maxhori,
char *filename, int *motrrgt, int *motrIft,int vert, int hori);

int main(void)

i
int i;
char *filename = "/dev/comedi0";
comedi_t *device;
unsigned int subdevice = 0;
unsigned int digitaldevice = 2;

int maxhori ;

int maxvert;

float horidiv=0, vertdiv=0;
int range = 0;

int ret;

int horizontal= 1;

int vertical= 0;

int aref = AREF_GROUND;
/*IR setup*/

int read = 0x00;
int stop = 2048;



101

102 int s;

103 int vert=0, hori=0;

104 int horiarray, vertarray;

105 int motrift, motrrgt;

106 int array [6][3] =

107 {

108 {4073 , 4073 , 2048},

109 {4073 , 2048 , 20},

110 { 20, 20 , 2048},

111 {2048 , 4073 , 4073},

112 { 20 , 2048 , 4073},

113 {2048 , 20 , 20},

114 };

115 FILE *log;

116 static int state = MENU;

117 static int submenu = REPLAYMENU;

118 int error;

119 int move= 1;

120 int temp;

121 int b=0;

122 int t=0;

123 int scanrange=2;

124

125 int hit;

126 int ai = 0;

127 int wander1=0;

128 int wander2=0;

129 int rando;

130 int run;

131 int scantimer=0;

132 int lighttimer=0;

133 int randomtimer=0;

134

135

136 initscr();

137 timeout(10);

138 cbreak();

139 noecho();

140 clear();

141

142 init(&device, &digitaldevice, é&subdevice);
143 Joy_cali(device,subdevice, range,aref, horizontal,vertical,&hori,&vert,
144 &maxhori ,&maxvert);

145 printw("%d %d",hori,vert);

146

147 comedi_data_write(device,1,0,1,aref,2048);
148 comedi_data_write(device,1,1,1,aref,2048);
149

150

151 printw(" MENU \n");
152 printw("What do you want to do?\n");

153 printw("R - Replay menu\n');

154 printw("L - Line follow\n');

155 printw("T - Light follow\n™);

156 printw("'B - Bumper\n™);

157 printw("M - Menu\n");

158

159

160

161 refresh();

162

163 while(1)

164 {

165 clear();

166

167 switch(state)

168 {

169 case MENU:

170 printw(*" MENU \n");
171 printw(*"What do you want to do?\n");
172 printw(*'R - Replay menu\n™);

173 printw('L - Line follow\n'");

174 printw("'T - Light follow\n");

175 printw(**N - Controler\n');

176 printw(A - ai\n");

177 printw(*'M - Menu\n™);

178 refresh();

179 state = toupper(getchar()):;

180 if(state == )state = REPLAY;

181 else if(state == ) state = LINEFOLLOW;
182 else if(state == ) state = LIGHTFOLLOW;
183 else if(state ) state = NORMAL;
184 else if(state ) state = MENU;
185 else if(state == ) state = ARTIFICIAL;
186

187

188 break;

189

190 case REPLAY:

191

192 switch(submenu)

193 {

194 case REPLAYMENU:

195 printw(” REPLAY \n"");
196 printw("What do you want to do?\n");
197 printw("R - Replay menu\n');

198 printw(*\t 1 - Record\n");

199 printw(*\t 2 - Stop recording\n");

200 printw(\t 3 - Replay\n™);
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printw("\t 4 - Erase\n");
printw("L - Line follow\n");
printw("T - Light follow\n™);
printw('N - Controler\n");
printw("A - ai\n");

printw("M - Menu\n");

refresh():

submenu = toupper (getchar());

if(submenu == )state = REPLAY;

else if(submenu == ){ state = LINEFOLLOW;submenu = 0;}

else if(submenu
else if(submenu
else if(submenu
else if(submenu

= LIGHTFOLLOW;submenu = 0;}
){ state = NORMAL;submenu = 0;}
){ state = MENU;submenu = 0;}
)submenu = REPLAYMENU;

else if(submenu )submenu = RECORD;
else if(submenu )submenu = SRECORD;
else if(submenu = )submenu = REPLAYING;
else if(submenu )submenu = ERASE;
else if(submenu Jsubmenu = HPLAY;
else if(submenu )submenu = HREPLAY ;

break;
case RECORD:

log = fopen(LOGFILE , WRITEFILE);
submenu = 5;

break;
case
submenu = REPLAYMENU;
fclose(log);
break;

case REPLAYING:

log = fopen(LOGFILE, READFILE);
error = 0;
submenu = HREPLAY;

break;
case ERASE:
log = fopen(LOGFILE, WRITEFILE);
fclose(log);
submenu = REPLAYMENU;

break;
case HPLAY:
driving(device,subdevice, horizontal,vertical, range,aref,&maxhori,
&maxvert, filename, &motrrgt,&motrlft,vert,hori);

fprintf(log,"%d %d\n",motrrgt , motrlft);
printw(" RECORDING \n");
printw(*"What do you want to do?\n");
printw('R - Replay menu\n™);

printw(\t 1 - Record\n™);

printw(*\t 2 - Stop recording\n");
printw(\t 3 - Replay\n");

printw(*\t 4 - Erase\n");

printw("L - Line follow\n");

printw("T - Light follow\n");

printw('N - Controler\n');

printw("A - ai\n");

printw("M - Menu\n");

refresh();

submenu = toupper (getch());

if(submenu == )state = REPLAY;

else if(submenu == ){ state = LINEFOLLOW;submenu = 0;}
else if(submenu == ){ state = LIGHTFOLLOW;submenu = 0;}
else if(submenu ){ state = NORMAL;submenu = 0;}

else if(submenu ){ state = MENU;submenu = 0;}

else if(submenu )submenu = REPLAYMENU;

else if(submenu )submenu = RECORD;
else if(submenu )submenu = SRECORD;
else if(submenu )submenu = REPLAYING;
else if(submenu )submenu = ERASE;
else if(submenu == Jsubmenu = HPLAY;
else if(submenu == )submenu = HREPLAY ;
else submenu = HPLAY;
break;
case HREPLAY:
printw(" REPLAY ING \n");

printw(*"What do you want to do?\n");
printw('R - Replay menu\n™);
printw(\t 1 - Record\n™);
printw(*\t 2 - Stop recording\n");
printw(\t 3 - Replay\n");
printw(*\t 4 - Erase\n");
printw("L - Line follow\n");
printw("T - Light follow\n");
printw('N - Controler\n');
printw("A - ai\n");

printw("M - Menu\n");

refresh();

submenu = toupper (getch());



301 if(submenu == )state = REPLAY;
302 else if(submenu == ){ state = LINEFOLLOW;submenu = 0;}

303 else if(submenu ){ state = LIGHTFOLLOW;submenu = 0;}
304 else if(submenu ){ state = NORMAL;submenu = 0;}
305 else if(submenu ){ state = MENU;submenu = 0;}
306 else if(submenu )submenu = REPLAYMENU;

307 else if(submenu )submenu = RECORD;

308 else if(submenu )submenu = SRECORD;

309 else if(submenu )submenu = REPLAYING;

310 else if(submenu = )submenu = ERASE;

311 else if(submenu )submenu = HPLAY;

312 else if(submenu == )submenu = HREPLAY;

313 else submenu = HREPLAY;

314

315

316 fscanf(log, "%d %d",&motrrgt , &motrift);

317 T++;

318 usleep(100000);

319 printw("%d %d",motrrgt,motrift);

320 comedi_data_write(device,1,0,1,aref,motrift);

321 comedi_data_write(device,1,1,1,aref,motrrgt);

322 printw("%d",t);

323 refresh():

324

325

326

327

328 break;

329 case :

330 state = MENU;

331 break;

332 default:

333 printw(" REPLAY \n");
334 printw("What do you want to do?\n");

335 printw(*'R - Replay menu\n");

336 printw(*\t 1 - Record\n™);

337 printw("\t 2 - Stop recording\n");

338 printw("\t 3 - Replay\n");

339 printw(\t 4 - Erase\n");

340 printw(L - Line follow\n");

341 printw("T - Light follow\n");

342 printw("N - Controler\n");

343 printw("A - ai\n");

344 printw(**M - Menu\n*);

345 refresh();

346

347 submenu = toupper(getchar());

348 if(submenu == )state = REPLAY;

349 else if(submenu == ){ state = LINEFOLLOW;submenu = 0;}
350 else if(submenu ){ state = LIGHTFOLLOW;submenu = 0;}
351 else if(submenu ){ state = NORMAL;submenu = 0;}
352 else if(submenu ){ state = MENU;submenu = 0;}
353 else if(submenu )submenu = REPLAYMENU;

354 else if(submenu )submenu = RECORD;

355 else if(submenu )submenu = SRECORD;

356 else if(submenu Jsubmenu = REPLAYING;

357 else if(submenu )submenu = ERASE;

358 else if(submenu )submenu = HPLAY;

359 else if(submenu )submenu = HREPLAY;

360 break;

361 }

362 break;

363 case LINEFOLLOW:

364 printw("--—-——————————- WHITE-LINE-FOLLOW----—=——————=- \n'");
365 printw(""What do you want to do?\n");

366 printw(*'R - Replay menu\n');

367 printw(L - Line follow\n");

368 printw(T - Light follow\n™);

369 printw('N - controler\n™);

370 printw("A - ai\n");

371 printw(**M - Menu\n*);

372 refresh();

373 state = toupper(getch());

374 if(state == )state = REPLAY;

375 else if(state == ) state = LINEFOLLOW;

376 else if(state == ) state = LIGHTFOLLOW;

377 else if(state == ) state = NORMAL;

378 else if(state == ) state = MENU;

379 else state = LINEFOLLOW;

380

381

382 printw("%d",t);

383 refresh():

384

385

386 wlfollow(digitaldevice,device, read, aref,&scanrange,&scantimer);
387 bumpers(digitaldevice, device, read, aref,&hit);

388 refresh();

389

390 break;

391

392 case LIGHTFOLLOW:

393 printw(*"'--———————————— LIGHT-FOLLOW=-========—=—— \n'");
394 printw(*'What do you want to do?\n");

395 printw(*'R - Replay menu\n™);

396 printw(L - Line follow\n™);

397 printw("T - Light follow\n");

398 printw(N - controler\n™);

399 printw("A - ai\n");

400 printw(**M - Menu\n*);



401

402 state = toupper(getch());

403 if(state == )state = REPLAY;

404 else if(state == ) state = LINEFOLLOW;

405 else if(state == ) state = LIGHTFOLLOW;

406 else if(state ) state = NORMAL;

407 else if(state == ) state = MENU;

408 else state = LIGHTFOLLOW;

409

410 printw("%d",i);

411 refresh():

412 lightfollow(&digitaldevice,&subdevice, &device, &read, &aref,&range,&lighttimer);
413 bumpers(digitaldevice, device, read, aref,&hit );
414

415 break;

416 case NORMAL:

417

418 printw(*'---———————————- CONTROLER----—————————- \n"");
419 printw(*"What do you want to do?\n");

420 printw(*'R - Replay menu\n™);

421 printw('L - Line follow\n');

422 printw("'T - Light follow\n");

423 printw(**N - controler\n);

424 printw(A - ai\n");

425 printw("'M - Menu\n™);

426

427 driving(device,subdevice,horizontal,vertical,range,aref,&maxhori ,&maxvert, filename, &motrrgt,&motrlft,vert, hori);
428 bumpers(digitaldevice, device, read, aref,&hit );
429

430 state = toupper(getch());

431

432 if(state == )state = REPLAY;

433 else if(state == ) state = LINEFOLLOW;

434 else if(state == ) state = LIGHTFOLLOW;

435 else if(state == ) state = NORMAL;

436 else if(state == ) state = MENU;

437 else state = NORMAL;

438

439 break;

440 case

441 switch(ai)

442 {

443 case LINE:

444

445

446 wlfollow(digitaldevice,device, read, aref,&scanrange,é&scantimer);
447 if(scantimer == 10)

448 {

449 ai=RANDOM;

450 scantimer =0;

451 ¥

452 bumpers(digitaldevice, device, read, aref,&hit );
453 if (hit == 1)ai=CONTROLER;

454

455 break;

456 case RANDOM:

457

458

459

460

461 for(run=0; run<5;run++)

462 {

463

464 rando = (int)(10.0 * rand()/(RAND_MAX + 1.0));
465

466 wanderl = wanderl + rando;

467 if(wanderl >3)wanderl =0;

468

469 rando = (Int)(10.0 * rand()/(RAND_MAX + 1.0));
470

471 wander2 = wander2 + rando;

472 if(wander2 > 3)wander2 =0;

473

474 usleep(100000);

475 motrrgt = array[wanderl][wander2];

476 comedi_data_write(device,1,0,1,aref,motrrgt);
477 motrift = array[wanderl+3][wander2];

478 comedi_data_write(device,1,1,1,aref,motrift);
479 bumpers(digitaldevice, device, read, aref,&hit );
480 if (hit == 1)ai=CONTROLER;

481

482 ¥

483 randomtimer++;

484 ai = LIGHT;

485

486 break;

487 case LIGHT:

488

489

490

491

492

493

494 lightfollow(&digitaldevice,&subdevice, &device, &read, &aref,&range,&lighttimer);
495 if (lighttimer == 5)

496

497 {

498 ai=RANDOM;

499 lighttimer =0;

500 }



501 if(randomtimer == 2)

502 {

503 ai=LINE;

504 randomtimer = 0;

505 }

506 bumpers(digitaldevice, device, read, aref,&hit );
507 if (hit == 1)ai=CONTROLER;

508

509 break;

510 case CONTROLER:

511

512 driving(device,subdevice, horizontal,vertical, range,aref,&maxhori,
513 &maxvert, filename, &motrrgt,&motrlft,vert,hori);
514

515 printw(* MENU \n"");
516 printw("What do you want to do?\n");

517 printw("R - Replay menu\n');

518 printw("L - Line follow\n");

519 printw("T - Light follow\n™);

520 printw("N - Controler\n");

521 printw("A - ai\n");

522 printw("M - Menu\n");

523 refresh();

524 state = toupper(getch());

525 if(state == )state = REPLAY;

526 else if(state == ) state = LINEFOLLOW;
527 else if(state == ) state = LIGHTFOLLOW;
528 else if(state == ) state = NORMAL;

529 else if(state == ) state = MENU;

530

531 break;

532 default:

533 break;

534 }

535

536 break;

537 default:

538 printw(*" MENU \n");
539 printw(*"What do you want to do?\n");

540 printw(*'R - Replay menu\n™);

541 printw('L - Line follow\n'");

542 printw("'T - Light follow\n");

543 printw(**N - Controler\n');

544 printw(**M - Menu\n*);

545 refresh();

546 state = toupper(getchar());

547 if(state == )state = REPLAY;

548 else if(state == ) state = LINEFOLLOW;
549 else if(state == ) state = LIGHTFOLLOW;
550 else if(state == ) state = NORMAL;

551 else if(state == ) state = MENU;

552 break;

553 }

554

555 refresh();

556 ¥

557

558

559 return 0;

560 3}

561

562 / FUNCTION /
563

564

565

566 int init(comedi_t **device, unsigned int *digitaldevice, unsigned int *subdevice)
567

568

569 int i;

570 int retval ;

571 int stype;

572 char *filename = '"/dev/comediO";

573

574 *device=comedi_open(filename);

575

576 if(1*device)

577 {

578 comedi_perror(filename);

579 exit(0);

580 3

581

582 for(i=0;i<8;i++)

583

584 retval=comedi_dio_config(*device,*digitaldevice, i,COMEDI_OUTPUT);
585

586

587

588

589 stype = comedi_get_subdevice_type(*device,*digitaldevice);
590 if(stype!=COMEDI_SUBD_DIO)

591 {

592 printw("%d is not a digital 1/0 subdevice\n", *subdevice);
593 exit(l);

594

596 return 0 ;
597

598 ¥

599

600 /




601 * Function name : WHITE LINE FOLLOW (TYPE argl, TYPE arg2.)
602 * returns : return value description

603 * argl : description
604 * arg2 : description
605 * Created by : Jon Ambrose & Andrew Fester

606 * Date created : date

607 * Description : detailed description

608 * Notes : restrictions, odd modes

609 /
610 int wifollow(unsigned int digitaldevice, comedi_t *device, Int read, int aref,

611 int *scanrange, Int *scantimer )

612 {

613 unsigned int jrswl;

614 unsigned int irsw2;

615 int i;

616

617

618 /*READ IRSW1 - D2*/

619 irswl=0; /*set irswl to 0*/

620

621 comedi_dio_bitfield(device,digitaldevice, read, &irswl);

622

623 irswl >>=8;

624 irswl =~irswl;

625 irswl =irswl & 0x04;

626

627 /*READ IRSW2 - D3*/

628 irsw2=0;

629

630 comedi_dio_bitfield(device,digitaldevice,read,&irsw2);

631

632 irsw2 >>=8;

633 irsw2 irsw2;

634 irsw2 =irsw2 & 0x08;

635

636

637 switch(irswl)/*left sensor*/

638 {

639 case 0:

640 switch(irsw2)/*right sensor*/

641 {

642 case 0:

643 /*no line*/

644 comedi_data_write(device,1,0,1,aref,2048);usleep(10000);/*stop ready Tor line scanning™/
645 comedi_data_write(device,1,1,1,aref,2048);usleep(10000);/*stop ready fTor line scanning*/
646 for(i=0;i<*scanrange;i++)

647 {

648 /*scan one direction for line*/

649 comedi_data_write(device,1,0,1,aref,20);usleep(10000);

650 comedi_data_write(device,1,1,1,aref,4073);usleep(10000);

651 *scantimer++;

652 }

653 break;

654 case 8:

655 /*left sensor off line*/

656 comedi_data_write(device,1,0,1,aref,4073);usleep(10000);/*correctional movement*/
657 comedi_data_write(device,1,1,1,aref,2048);usleep(10000);/*correctional movement*/
658 break;

659 default:

660 break;

661 ¥}

662 break;

663 case 4:

664 switch(irsw2)/*right sensor*/

665 {

666 case 0:

667 /*right sensor off line*/

668 comedi_data_write(device,1,0,1,aref,2048);usleep(10000);/*correctional movement*/
669 comedi_data_write(device,1,1,1,aref,4078);usleep(10000);/*correctional movement*/
670 break;

671 case 8:

672 /*both on line*/

673 comedi_data_write(device,1,0,1,aref,4073);usleep(10000);/*carry on fo rd*/
674 comedi_data_write(device,1,1,1,aref,4073);usleep(10000);/*carry on forward*/
675 break;

676 default:

677 break;

678 }

679 break;

680 default:

681 break;

682 ¥

683 *scanrange= *scanrange*2;

684

685 switch(irswl)/*left sensor*/

686 {

687 case 0:

688 switch(irsw2)/*right sensor*/

689 {

690 case 0:

691 /*no line*/

692 comedi_data_write(device,1,0,1,aref,2048);usleep(10000);/*stop ready Tor line scanning™/
693 comedi_data_write(device,1,1,1,aref,2048);usleep(10000);/*stop ready fTor line scanning*/
694 for(i=0;i<*scanrange;i++)

695 {

696 /*scan other direction for line*/

697 comedi_data_write(device,1,0,1,aref,4073);usleep(10000);

698 comedi_data_write(device,1,1,1,aref,20);usleep(10000);

699 *scantimer++;

700 3}
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break;

case 8:
/*left sensor off line*/
comedi_data_write(device,1,0,1,aref,4073);usleep(10000);/*correctional movement*/
comedi_data_write(device,1,1,1,aref,2048);usleep(10000);/*correctional movement*/
break;

default:
break;

break;

case 4:
switch(irsw2)/*right sensor*/

{

case 0:
/*right sensor off line*/
comedi_data_write(device,1,0,1,aref,2048);usleep(10000);/*correctional movement*/
comedi_data_write(device,1,1,1,aref,4078);usleep(10000);/*correctional movement*/
break;

case 8:
/*both on line*/
comedi_data_write(device,1,0,1,aref,4073);usleep(10000);/*carry on forward*/
comedi_data_write(device,1,1,1,aref,4073);usleep(10000);/*carry on forward*/
*scanrange =2;
break;

default:
break;

break;
default:
break;

h
if(*scanrange>20)*scanrange =2;
/* if((irswl == 4) & (irsw2 ==8))
{
comedi_data_write(device,1,0,1,aref,4073);

comedi_data_write(device,1,1,1,aref,4073);
¥

if(Cirswl == 0) & (irsw2 == 0))

{
comedi_data_write(device,1,0,1,aref,2048);
comedi_data_write(device,1,1,1,aref,2048);
¥/

return(0);

[

Function name : BUMPERS (TYPE argl, TYPE arg2..))

returns : return value description

argl : description

arg2 : description

Created by : Jon Ambrose

Date created : 25/03/08

Description : This function reads the left and right bumpers, and if either
one or the other and or both bumpers are pressed/triggered, then
motor values for the robot are set to stop - 2048.

* Notes : This function is only called for Al for when the robot is following

a white line and when it hits a obstacle/when bumpers are triggered,

it gives control over to the joystick.

LI IS B B B R

/

int pumpers(unsigned int digitaldevice, comedi_t *device, int read, int aref,
int *hit )
{
unsigned int lbsw;
unsigned int rbsw;

/*READ LEFT Bumper -uSWi- DO*/
comedi_dio_bitfield(device,digitaldevice, read,&lbsw);
Ibsw >>=8;

Ibsw =~lbsw;
Ibsw =lbsw & 0x01;

/*READ RIGHT Bumper -uSW.

- D1*/
comedi_dio_bitfield(device,digitaldevice,read,&rbsw);

rbsw >>=8;
rbsw =~rbsw;
rbsw =rbsw & 0x02;

/*if right and or left bumpers are triggered then enter the if statement to
display a error message and stop the motors.*/

IT((lbsw == 1)||(rbsw==2))

{
printw("You have hit an Obstacle\n™);
comedi_data_write(device,1,0,1,aref,2048); /* STOP Left Motors */
comedi_data_write(device,1,1,1,aref,2048); /* STOP Right Motors */
usleep(100000);
return 1;



801 *hit = 1;

802 ¥

803

804 return 0;

805 }

806

807 /

808 * Function name : BUMPERS (TYPE argl, TYPE arg2.)
809 * returns : return value description

810 * argl : description

811 * arg2 : description

812 * Created by : Jon Ambrose

813 * Date created : 25/03/08

814 * Description : This function

815 * Notes : restrictions, odd modes

816 /
817

818

819 int lightfollow(unsigned int *digitaldevice, unsigned int *subdevice, comedi_t **device, Int *read, int *aref,int *range,int *
lighttimer )

820 {

821 unsigned int eyedata;

822 unsigned int data;

823 unsigned int datal;

824 unsigned int data2;

825 unsigned int data3;

826 unsigned int smsw;

827 unsigned int smswl;

828 unsigned int smswr;

829 int count = 0;

830 int countl = 0;

831 int quad = 0;

832 int movecnt=0;

833

834 / /
835 comedi_dio_bitfield(*device,*digitaldevice,*read,&smsw) ;

836 smsw >>=8;

837 smswr =smsw & 0x20;

838 smswl = smsw & 0x10;

839 data = 9;

840 datal = 10;

841 data2 = 6;

842 data3 = 5;

843

844 while( smswr 1= 32)

845 {

846 comedi_dio_bitfield(*device,2,0xff,&data); usleep(10000);
847 comedi_dio_bitfield(*device,2,0xff,&datal); usleep(10000);
848 comedi_dio_bitfield(*device,2,0xff,&data2); usleep(10000);
849 comedi_dio_bitfield(*device,2,0xff,&data3); usleep(10000);
850 comedi_dio_bitfield(*device,*digitaldevice,*read,&smsw) ;
851 smsw >>=8;

852 smswr =smsw & 0x20;

853 smswl = smsw & 0x10;

854 ¥

855 while( smswl 1= 16)

856 {

857 comedi_dio_bitfield(*device,2,0xff,&data3); usleep(10000);
858 comedi_dio_bitfield(*device,2,0xff,&data2); usleep(10000);
859 comedi_dio_bitfield(*device,2,0xff,&datal); usleep(10000);
860 comedi_dio_bitfield(*device,2,0xff,&data); usleep(10000);
861 comedi_dio_bitfield(*device,*digitaldevice,*read, &smsw) ;
862 count++;

863 smsw >>=8;

864 smswr =smsw & 0x20;

865 smswl = smsw & 0x10;

866

867 ¥

868 printw(*'there are %i sections\n", count);

869 while( smswr 1= 32)

870

871 {

872 comedi_dio_bitfield(*device,2,0xff,&data); usleep(50000);
873 comedi_dio_bitfield(*device,2,0xff,&datal); usleep(50000);
874 comedi_dio_bitfield(*device,2,0xff,&data2); usleep(50000);
875 comedi_dio_bitfield(*device,2,0xff,&data3); usleep(50000);
876 comedi_dio_bitfield(*device,*digitaldevice,*read,&smsw) ;
877 countl++;

878 smsw >>=8;

879 smswr =smsw & 0x20;

880 smswl = smsw & 0x10;

881

882

883 printw(''there are %i sections\n", countl);

884 if (count '= countl)

885 {

886 printw(""Counts are not equal \n");

887 exit(l);

888 ¥

889 / /
890

891

892 comedi_dio_bitfield(*device,*digitaldevice,*read,&smsw) ;
893 smsw >>=8;

894 smswr =smsw & 0x20;

895 smswl = smsw & 0x10;

896 data = 9;

897 datal = 10;

898 data2 = 6;

899 data3 = 5;



900
901
902
903
904

906
907
908
909
910
911
912
913
914
915
916

918
919
920
921

923
924
925
926
927
928

930
931
932
933

935
936
937
938
939
940

942
943
944
945
946
947
948
949
950
951
952

954
955
956
957

959
960
961
962
963
964

966
967
968
969
970
971
972
973
974
975
976

978
979
980
981

983
984
985
986
987
988

990
991
992
993

995
996
997
998
999

comedi_data_read(*device,*subdevice,EYE,*range,*aref,&eyedata) ;
printw("EYEL1 = %d\n "',eyedata);

while( smswl 1= 16)

comedi_dio_bitfield(*device,2,0xff,&data3); usleep(20000);
comedi_dio_bitfield(*device,2,0xff,&data2); usleep(20000);
comedi_dio_bitfield(*device,2,0xff,&datal); usleep(20000);
comedi_dio_bitfield(*device,2,0xff,&data); usleep(20000);

comedi_dio_bitfield(*device,*digitaldevice,*read,&smsw) ;
quad++;

smsw >>=8;

smswr =smsw & 0x20;

smswl = smsw & 0x10;

comedi_data_read(*device,*subdevice, EYE,*range, *aref, &eyedata) ;
printw(*"there are %i quad\n", quad);
printw(""EYE16 = %d\n ",eyedata);

if(eyedata > BRIGHTLIGHT)
{

if(quad >= 0 && quad <= 2.75)

comedi_data_write(*device,1,0,1,*aref,4073);
comedi_data_write(*device,1,1,1,*aref,2048);
usleep(1000);

else if(quad <= 5.5)

comedi_data_write(*device,1,0,1,*aref,4073);
comedi_data_write(*device,1,1,1,*aref,4073);
usleep(1000);

else if(quad <= 8.25)

comedi_data_write(*device,1,0,1,*aref,4073);
comedi_data_write(*device,1,1,1,*aref,4073);
usleep(1000);

else if(quad <= 11)

{
comedi_data_write(*device,1,0,1,*aref,2048);
comedi_data_write(*device,1,1,1,*aref,4073);

usleep(1000);
s
}
movecnt++;
if (movecnt == 5)
{

comedi_data_write(*device,1,0,1,*aref,2048);
comedi_data_write(*device,1,1,1,*aref,2048);
movecnt = 0;

¥

while( smswr 1= 32)

comedi_dio_bitfield(*device,2,0xff,&data); usleep(20000);
comedi_dio_bitfield(*device,2,0xff,&datal); usleep(20000);
comedi_dio_bitfield(*device,2,0xff,&data2); usleep(20000);
comedi_dio_bitfield(*device,2,0xff,&data3); usleep(20000);
comedi_dio_bitfield(*device,*digitaldevice,*read, &smsw) ;
quad--;

smsw >>=8;

smswr =smsw & 0x20;

smswl = smsw & 0x10;

comedi_data_read(*device,*subdevice,EYE,*range, *aref, &eyedata) ;
printw(""there are %i quad\n", quad);
printw("EYE32 = %d\n *,eyedata);

comedi_data_read(*device,*subdevice,EYE,*range, *aref,&eyedata) ;
printw("EYE2 = %d\n *',eyedata);

if(eyedata > BRIGHTLIGHT)
{

if(quad >= 0 && quad <= 2.75)
comedi_data_write(*device,1,0,1,*aref,4073);

comedi_data_write(*device,1,1,1,*aref,2048);
usleep(1000);



1000 ¥

1001 else if(quad <= 5.5)

1002 {

1003 comedi_data_write(*device,1,0,1,*aref,4073);
1004 comedi_data_write(*device,1,1,1,*aref,4073);
1005 usleep(1000);

1006 3

1007 else if(quad <= 8.25)

1008 {

1009 comedi_data_write(*device,1,0,1,*aref,4073);
1010 comedi_data_write(*device,1,1,1,*aref,4073);
1011 usleep(1000);

1012 3

1013

1014 else if(quad <= 11)

1015 {

1016 comedi_data_write(*device,1,0,1,*aref,2048);
1017 comedi_data_write(*device,1,1,1,*aref,4073);
1018 usleep(1000);

1019 3

1020 3

1021 movecnt++;

1022 if (movecnt == 5)

1023 {

1024 comedi_data_write(*device,1,0,1,*aref,2048);
1025 comedi_data write(*device,1,1,1,*aref,2048);
1026 movecnt = 0;

1027 e

1028 e

1029 lighttimer++;

1030 return 0;

1031}

1032

1033 void joy cali (comedi_t *device,unsigned subdevice, int range, int aref,int horizontal,int vertical, int *hori, int *vert, int *
maxhori , int *maxvert)

1034 {

1035

1036 int horidata=0,vertdata=0;

1037 int minhori=0, minvert=0;

1038 int ret=0 ;

1039

1040

1041 printw(""MOVE STICK TO TOP RIGHT AND HOLD\n");

1042 printw("'PRESS ENTER WHEN READY!\n");

1043 refresh();

1044 getchar();

1045 comedi_data_read(device,subdevice, horizontal,range,aref,&horidata) ;
1046 comedi_data_read(device,subdevice,vertical,range,aref,&vertdata);
1047

1048 *maxvert = vertdata;

1049 *maxhori = horidata;

1050

1051 clear();

1052 printw(""'DONE,RELEASE AND ALLOW TO RETURN TO CENTER!');
1053 refresh();

1054 getchar();

1055

1056 clear();

1057 printw('MOVE STICK TO BOTTOM LEFT AND HOLD\n');

1058 printw("'PRESS ENTER WHEN READY!\n");

1059 refresh();

1060 getchar();

1061 ret = comedi_data_read(device,subdevice,horizontal,range,aref,&horidata);
1062

1063 comedi_data_read(device,0,horizontal, range,aref,&horidata);
1064 comedi_data_read(device,subdevice,vertical, range,aref,&vertdata) ;
1065 minvert = vertdata;

1066 minhori = horidata;

1067

1068 printw(""'DONE,RELEASE AND ALLOW TO RETURN TO CENTER!\n");
1069 refresh();

1070 getchar();

1071 clear();

1072 printw("Mv-%d Mh-%d mv-%d mh-%d\n',*maxvert,*maxhori,minvert,minhori);
1073

1074

1075 *vert = *maxvert-minvert;

1076 *hori = *maxhori-minhori;

1077

1078 printw("vert %d\n", *vert);

1079 printw("hori %d\n", *hori);

1080 printw("'\n \n");

1081 refresh();

1082 3}

1083

1084

1085 void driving(comedi_t *device,unsigned int subdevice, Int horizontal, int vertical,int range, int aref, int *maxvert, int *maxhori,
char *filename, int *motrrgt, int *motrlft, int vert, int hori)

1086 {

1087 int ret;

1088 float vertdiv =0;
1089 float horidiv =0;
1090 int vertarray;

1091 int horiarray;

1092 unsigned int horidata;
1093 unsigned int vertdata;
1094 int array [6][3] =
1095 {

1096 {2048 , 4073 , 4073},

1097 {20 , 2048 , 4073},



1098 {2048 , 20 , 203},

1099 {4073 , 4073 , 2048},

1100 {4073 , 2048 , 203},

1101 {20 , 20 , 2048},

1102 };

1103

1104

1105 ret = comedi_data_read(device,subdevice, horizontal,range,aref,&horidata);
1106 it (ret<0)

1107

1108 printf(*i have an error here\n);
1109 comedi_perror(filename);

1110 exit(0);

1111 }

1112

1113 usleep(50000);

1114

1115 ret = comedi_data_read(device,subdevice,vertical,range,aref,&vertdata);
1116 if (ret<0)

1117 {

1118 printf("'i have an error here\n");
1119 comedi_perror(filename);

1120 exit(0);

1121 }

1122

1123

1124 printw("'V = %d ",vertdata);
1125 printw("'H = %d ", horidata);
1126

1127 vertdiv = *maxvert-vertdata;

1128 horidiv = *maxhori-horidata;

1129

1130

1131

1132 usleep(50000);

1133

1134 printw("'Vc = %2.2Ff “,vertdiv);
1135 printw("Hc = %2.2f\n",horidiv);
1136

1137 if (vertdiv>10000)

1138 {

1139 vertdata = 0;

1140 }

1141

1142 if (horidiv>10000)

1143 {

1144 horidata=0;

1145 }

1146

1147

1148 /AAAAA*A*A*A*A*A*NE\‘;"J MOTOR SHITAAxxxxxxxxxxxxxxxxxx/
1149

1150

1151 vertarray = vert/3;

1152 horiarray = hori/3;

1153

1154 vertarray = vertdiv/vertarray;

1155 horiarray = horidiv/horiarray;

1156 if( vertarray > 2) vertarray = 2;
1157 iT( horiarray > 2) horiarray = 2;
1158

1159 *motrrgt = array[vertarray][horiarray];
1160 *motrift = array[vertarray+3][horiarray];
1161

1162 printw(*"\nrt = %d " ,motrrgt);
1163 printw("Ift = %d\n" ,motrift);

1164 refresh();

1165

1166

1167 comedi_data_write(device,1,0,1,aref,*motrift);
1168 comedi_data_write(device,1,1,1,aref,*motrrgt);
1169

1170 3}

1171

1172



