© 00 ~NO Ul WN PP

/] Controlling a servo position using a potentioneter (variable resistor)
/1 by Mchal Rinott <http://people.interaction-ivrea.it/mrinott>

#i ncl ude <Servo. h>
#i ncl ude <Wre. h>

#i ncl ude <Li qui dCrystal _I 2C. h>

Li quidCrystal _I12C | cd(0x27,16,2); // set the LCD address to Ox27 for a 16 chars and 2 |ine display

10 const int buttonOK=8;

11 const int buttonPLUS=7; // the nunber of the pushbutton pin

12 const int buttonM NUS=4;

13 const int buttonl NTERRUPT=2;

14 wvolatile int a; // flag for start a function

15 bool ean changeData; //disable tiner2 interrupt i f false

16 int choiceProgram //nunber of program

17

18 Servo servoO; // create servo object to control a servo O is for thunb

19 Servo servol; // 1 is for the index

20 Servo servo2; // 2 is for the mdd e finger

21 Servo servo3; // 3 1s for the ring

22 Servo servo4; // 4 is for the little

23

24 int potpin_servo[5]; // analog entry pin connected to the flex sensor

25 int tnp; /'l working variable

26 int tinme; //wanted delay in ns

27 int in[5]; // menorize the position in vector positions where we wite the neasured val ue for each servo
28 int out[5]; // menorize the position in vector positions where we read the neasured val ue for each servo
29 int high[7]; // menorize for each finger the highest value of resistance (when hand is closed)
30 int low7]; // menorize for each finger the | owest value of resistance (when hand is open)
31 int positions[5][100]; // delay max = 1000ms and interrupt occur every 10ms => 100 positions max
32

33

34

35 void setup()

36 {

37 servo0. attach(3); // attaches the servo on pin 3 to the servo object

38 servol. attach(5);

39 servo2. attach(6);

40 servo3. attach(9);

41 servo4. attach(10);

42 led.init(); /1 initialize the lcd

43 I cd. backlight(); // set the back [ight on

44 tinme=0; //initial delay

45 choi ceProgramel; // intial program

46 a=1; // flag for the change data function

47 for (int i=0; i<5; i++)

48 {

49 in[i]=0; // intitialization of vector containing position of end and begi nning

50 out[i]=0;

51 }

52

53 pi nMode(butt onOK, | NPUT_PULLUP) ;

54 pi nMode( buttonPLUS, | NPUT_PULLUP) ;

55 pi nMbde( butt onM NUS, | NPUT_PULLUP) ;

56 pi nMode( but t onl NTERRUPT, | NPUT_PULLUP) ;

57 Servolnit(); //Set an initial position for servo

58 Init_data (); // Communication with user for choice of paraneter

59

60 interrupts();

61 attachlnterrupt (0, I nterruptChange, LON; //interrupt linked with button to change the data when program
S runni ng

62 changeDat a=f al se;

63 Timer2init();

64 } ;

65



66 void Servolnit()

67 {

68 servo0. wite(90);
69 servol. wite(90);
70 servo2. wite(90);
71 servo3. wite(90);
72 servod. wite(90);

73
74}
75 void Init_data ()
76 {
77 lcd.clear();
78 I cd. print ("Wl cone");
79 del ay (3000);
80 lcd.clear();
81 I cd. print("Open your hand");
82 | cd. set Cursor (0, 1);
83 lcd.print("Press OK");
84 whil e (digital Read(buttonOK) == H GH)
85 {
86
87 }
88 lcd.clear();
89 for (int i=0; i<=6; i++)
90 {
91 hi gh[i]=0;
92 if(il=4 & i!=5)
93 {
94 hi gh[i] =anal ogRead(i);
95 }
96
97 }
98
99 del ay(1000);
100 lcd.print("d ose your hand");
101 | cd. setCursor (0, 1);
102 lcd.print("Press OK");
103 whil e (digital Read(buttonOK) == H GH)
104 {
105
106 }
107 lcd.clear();
108 for(int i=0; i<=6; i++)
109 {
110 lowi]=0;
111 if(il=4 & i!=5)
112 {
113 I ow| i ] =anal ogRead(i ) ;
114 }
115
116 }
117
118 del ay(1000);
119 lcd.print ("Delay = ");
120 I cd. set Cursor (0, 1);
121 lcd.print(tine);
122 led.print( " nms");
123

124  while (digital Read(buttonOK) == H GH)
125

126 del ay(300);

127

128 if (digital Read(buttonPLUS) == LOW
129 {

130 ti me+=10;
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lcd.clear();

lcd.print ("Delay = ");
| cd. setCursor (0, 1);
lcd.print(tine);
led.print( " nms");
if(time> 1000)

{ tinme=1000;}

}
if (digital Read(buttonM NUS) ==
{
time-=10;
lcd.clear();
lcd.print ("Delay = ");
| cd. set Cursor (0, 1);
lcd. print(time);
led.print( " ns");
if(time<0)
{ time=0;}
}
}
lcd.clear();

del ay(1000);

led.print ("Program: ");
| cd. setCursor (0, 1);

| cd. print(choi ceProgram ;

Low

whil e (digital Read(buttonOK) == H GH)

del ay(300);

if (digital Read(buttonPLUS) == LOWN

{
choi ceProgram+=1;
lcd.clear();
lcd.print ("Program:
I cd. setCursor (0, 1);

I cd. print (choi ceProgran;

if (choiceProgram> 3)

{ choi ceProgran¥3;}

}

if (digital Read(buttonM NUS) ==

{

choi ceProgram =1;
lcd.clear();
lcd.print ("Program:
| cd. setCursor (0, 1);

Low

")

I cd. print (choi ceProgram ;

i f(choi ceProgram < 1)
{ choi ceProgran¥l;}

lcd.clear();

lcd.print ("Delay = ");
lcd.print(tine);
led.print( " ms");

I cd. setCursor (0, 1);
led.print ("Program: ");
| cd. print(choi ceProgram ;
Progranm() ;

a=1;

voi d Change_data ()

changeDat a=t r ue;
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lcd.clear();

lcd.print ("Delay = ");
| cd. setCursor (0, 1);
lcd.print(tine);
led.print( " nms");

whil e (digital Read(buttonOK) == H GH)

{

del ay(300);

if (digital Read(buttonPLUS) == LON

{

time+=10;

lcd.clear();

lcd.print ("Delay = ");
I cd. setCursor (0, 1);
lcd. print(tinme);
led.print( " ms");
if(time> 1000)

{ tinme=1000;}

if (digital Read(buttonM NUS) == LOW

{

time-=10;

lcd.clear();

lcd.print ("Delay = ");
| cd. set Cursor (0, 1);
lcd. print(tinme);
led.print( " nms");
if(time<0)

{ tinme=0;}

lcd.clear();

del ay(1000);

led.print ("Program: ");

| cd. set Cursor (0, 1);

| cd. print(choi ceProgram ;

whil e (digital Read(buttonOK) == H GH)

del ay(300);

if (digital Read(buttonPLUS) == LOWN

{

choi ceProgram+=1;
lcd.clear();
led.print ("Program: ");
I cd. setCursor (0, 1);
| cd. print (choi ceProgran;

if (choiceProgram> 3)

{ choi ceProgran3;}

}

if (digital Read(buttonM NUS) == LOW

{

choi ceProgram =1;
lcd.clear();
led.print ("Program: ");
| cd. set Cursor (0, 1);
I cd. print(choi ceProgram ;

i f(choi ceProgram < 1)

{ choi ceProgranm-1;}

lcd.clear();



263 lcd.print ("Delay = ");

264 lcd.print(tine);

265 led.print( " nms");

266 lcd.setCursor(0,1); // beginto wite onrowO, line 1

267 led.print ("Program: ");

268 | cd. print(choi ceProgram ;

269 Program(); // Set of

270 changeDat a=fal se, //a

271 TCNT2 = 99; /'l reset timer ct to 99 out of 255

272 TI FR2 = 0x00;

273 a=1; // put flag back to normal val ue

274}

275

276 void InterruptChange ()

277 {

278 a=2; // change the flag

279

280 }

281

282 wvoid Tinmer2init()

283 {

284 /] Setup Timer2 overflowto fire every 8ms (125Hz)

285 11 period [sec] = (1 / f_clock [sec]) * prescale * (255-count)
286 /1 (1/16000000) * 1024 * (255-99) = .00998 sec = 10ns
287

288 TCCR2B = 0x00; // Disable Timer2 while we set it up

289 TCNT2 = 99; /'l Reset Timer Count (255-99) = execute ev 125-th T/C cl ock
290 TIFR2 = 0x00; /1 Timer2 INT Flag Reg: Clear Tinmer Overflow Flag
291 TI MBK2 = 0x01; /1 Timer2 INT Reg: Tiner2 Overflow Interrupt Enable
292 TCCR2A = 0x00; /1 Timer2 Control Reg A: Wave Gen Mode nor nal
293 TCCR2B = 0x07; /1 Timer2 Control Reg B: Tiner Prescaler set to 1024
294},

295 wvoid Program)

296 {

297 if (choicePrograme=1)// 1st program: nornal node;

298 {

299 for (int i=0; i<5;i++)

300 {

301 pot pi n_servo[i]=i;

302 if(i==4)

303 {

304 pot pi n_servol[i] =6;

305 }

306 }

307 }

308 if (choicePrograme=2)// 2nd program: only the index node

309 {

310 for (int i=0; i<5;i++)

311 {

312 pot pi n_servo[i]=9; //disable novenent

313 if(i==1)

314 {

315 pot pi n_servol[i] =1;

316 }

317 }

318 }

319 if (choiceProgranF=3)// 3rd program: random node

320 {

321 int j=random(5); // RandomfromO to 4

322 pot pi n_servo[ 0] =j ;

323 for (int i=1; i<5;i++)

324 {

325 pot pi n_servo[i]=((j+i)%);

326 i f(potpin_servo[i]==4)

327 {

328 pot pi n_servol[i] =6;
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void wite_position_on_servo(int nunber_of _servo, Servo servo)

{

t np=posi ti ons[ nunber _of _servo] [ out [ nunber _of _servo]];

i f (nunber _of _servo==0 || nunber_of _servo==2 || nunber_of _servo==4 )
{tmp= map(tnmp, 30, 160, 160, 30);}
servo.wite(tnp);
out [ nunber _of _servo] =out [ nunber _of _servo] +1;
if (out[nunber_of _servo]>=100)
{

out [ nunber _of _servo] =0;

void wite_position_fromfinger(int nunber_of servo, int potpin_finger)

{

i f (pot pi n_finger==9)
{
t np=30;

}
el se
{

t mp=anal ogRead( pot pi n_fi nger);

t mp>>1;

tnp= map(tnp, |ow potpin_finger], high[potpin_finger], 30, 160);

if (tnp<30)
{
t np=30;
}
if(tnp>160)
{
t np=160;
}
posi tions[ nunber _of _servo] [i n[ nunber _of _servo] ] =t np;
i n[ nunber _of _servo] =i n[ nunber _of _servo] +1;
if (in[nunber_of _servo]>=100)
{i n[ number _of _servo] =0; }

| SR(TI MER2_OVF_vect)

{

SREG=SREG | B10000000;

write_position_fromfinger(0, potpin_servo[0]);
write_position_fromfinger(1, potpin_servo[1l]);

write_position_fromfinger(3, potpin_servo[3]);

[

[
write_position_fromfinger(2, potpin_servo[2]);

[

[

write_position_fromfinger(4,potpin_servo[4]);

{

f((in[0]-out[0])>=(time/10) || (out[O]-in[0])>=(99-(time/10)-1))

write_position_on_servo(0, servoO);
write_position_on_servo(l, servol);
write_position_on_servo(2, servo2);
write_position_on_servo(3, servo3);



394 write_position_on_servo(4, servo4);

395 }

396

397 if (!changeData) // if the user is changing variables, stop the interrupt (it will be started at the end
of the aquisition of data from user)

398 {

399 TCNT2 = 99; /] reset timer ct to 99 out of 255

400 TI FR2 0x00; I/l timer2 int flag reg: clear tinmer overflow flag
401 }

402 else // reinitialise postion of witing and reading in vector (in tine is smaller after changing data
for exanpl e)

403 {

404 for (int i=0; i<5; i++)

405 {

406 in[i]=0;

407 out[i]=0;

408 }

409 }

410 };

411

412

413

414

415

416 void | oop()

417 {

418

419 if(a==2) // if the user press the interrupt button, we change data
420 {

421

422 Change_data ();

423 Program() ;

424

425

426 }

427

428 }

429

430



