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#include <Servo.h>

o sg550 99 0 ety L& 25 Sl cslin sl il LS
//Sensor vriables

sg 50 055 LT )0 by sla ool a5 Sla juise Cas
int a;

int b;

int c;

int d;

inte;

int f;

intg;

int h;

inti;
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//Servo variable
la 9590 99 0 Sl ol sl 5o 5,90 Sla uiie iy 25
Servo salmani;
Servo salman2;

Servo salman3;

Servo salman4;

Servo salman5;
Servo salman6;
Servo salman7;
Servo salmans§;

Servo salman9;

//number of data for smoothing function

b g 59, )18 56 Slales)l 03,5 o8 &l sl p 238 ol e G sl el el o
Olgie 5 |y T 5uKles 9 03,5 0,053 Oloj Usb 43 1y b osls 51 6lams 1l el ansl 0 05lizol
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const int numReadings = 10;

//Arrays for needed for smoothing function
sl osls 5 sl jurie .l oal Aligs ) guninn 4 le)edﬁpﬂ(jb“ Sogeo 4y 0d Sb ,als

int readings1[numReadings];
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int readings2[numReadings];
int readings3[numReadings];
int readings4[numReadings];
int readings5[numReadings];
int readings6[numReadings];
int readings7[numReadings];
int readings8[numReadings];

int readings9[numReadings];

//counter used for filling the smoothing function Array

(5399 s o3l> Jols LT 035 50 a3 45 sl @b ) eolatul 350 035, les
int readIindex1 = 0;

int readindex2 = 0;

int readindex3 = 0;

int readindex4 = 0;

int readlndex5 = 0;

int readlndex6 = 0;

int readlndex?7 = 0;

int readindex8 = 0;

int readlndex9 = 0;

//Sum of Smoothing function Array

5,8 (0l 8 OT )3 6399 sl osls a5 gl al,T s S9>ge Sla 03l £game

int totall = 0;
int total2 = 0;
int total3 =0;
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int total4 = 0;

int total5 = 0;
int total6 = 0;
int total7 = 0;
int total8 = 0;
int total9 = 0;

//Output of Smoothing function
155959 6 0315 . SKilee

int averagel =0;

int average2 = 0;

int average3 =0;

int average4 = 0;

int average5 = 0;

int average6 = 0;

int average7 =0;

int average8 = 0;

int average9 = 0;

//Sensor range used for calibration

62909 Olgie 4 HLoad v (b b )5 Hguins 457 6330 parnSbo g pasinn b Cuand ol )o
Do (oo 03liiml el o ued S ewd Sl slael (ul 05 S 1o sl sl L3, I3 (o8 e 4
int min1=700;

int max1=900;

int min2=700;
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int max2=900;

int min3=700;

int max3=900;

int min4=700;

int max4=900;

int min5=700;

int max5=900;

int min6=700;

int max6=900;

int min7=800;

int max7=1000;

int min8=700;

int max8=900;

int min9=700;

int max9=900;

void setup()
{
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//Start serial comunication for analysing sensor data
885 9 guian o5 5l 0313 Olys (sl Lo 4 a5 WS s (315l ol 1) b Bl o b5

Serial.begin(9600);

//Pin definition for arm servo

panin 35 a2l LT 5l 1 355 cambe Ui b sign 99 &5 1) 2l oy atnd el 3
oS o

salmanl.attach(39);

salman2.attach(37);

salman3.attach(35);

salman4.attach(34);

//Pin definition for hand servo
salman5.attach(22);
salman6.attach(24);
salman7.attach(26);
salman8.attach(28);

salman9.attach(30);

//Set the Smoothing function Array to zero

23 @l 3 98 oo 0olinl Eou 390 S 55 sl (55l 0 D QI)T():;)L@&I){M&|
..x.;fsoJLQ,|)L;.,§L;L¢M|JMQ_1IL;)|JJ|°|)H§&

for (int thisReading = 0; thisReading < numReadings; thisReading++)
{
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readings1[thisReading] = 0;
readings2[thisReading] = 0;
readings3[thisReading] = 0;
readings4[thisReading] = 0;
readings5[thisReading] = 0;
readings6[thisReading] = 0;
readings7[thisReading] = 0;
readings8[thisReading] = 0;
readings9[thisReading] = 0;
}

}

void loop()

{
// // for testing with serial

Candge 5L B 50 s Al e 43 939 dalgs b e L5 b 53 sl 3l Cannad ol
25 gly sae 4 a5 (Gugb a5 8 e LB eolitul 390 gws Do Al sgige S K a4 Ools
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//while (Serial.available()>0)

/I

// a=Serial.parselnt();

// b =Serial.parselnt();

// c=Serial.parselnt();
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// d=Serial.parselnt();

//

// e =Serial.parselnt();

// f=Serial.parselnt();

// g = Serial.parselnt();

// h =Serial.parselnt();

// i=Serial.parselnt();

// // e =Serial.parselnt();

// if (Serial.read() =="\n')

/14

// a=constrain(a,10,170);

// b=constrain(b,10,170);

// c=constrain(c,10,170);

// d=constrain(d,10,170);

//

// e=constrain(e,10,170);

// f=constrain(f,10,170);

// g=constrain(g,10,170);

// h=constrain(h,10,170);

// i=constrain(i,14,170);

//

//

// // e=constrain(e,10,170);

// Serial.print("a:"); Serial.printin(a);
// Serial.print("b:"); Serial.printin(b);
// Serial.print("c:"); Serial.printin(c);
// Serial.print("d:"); Serial.printin(d);
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//

// Serial.print("e:"); Serial.printin(e);

// Serial.print("f:"); Serial.printin(f);

// Serial.print("g:"); Serial.printin(g);

// Serial.print("h:"); Serial.printin(h);

// Serial.print("i:"); Serial.printIn(i);

/1 serial.print("///1/111111111111111111111111");
/l

/]

// salmanl.write(a);
// salman2.write(b);
// salman3.write(c);
// salman4.write(d);
//

// salman5.write(e);
// salman6.write(f);
// salman7.write(g);
// salman8.write(h);
// salman9.write(i);
/]

/]

//

/]'}

/1}

//Reading sensor value

38



g (oo b o Hgmin sla 0sls i ()l
a=analogRead(A15);
b=analogRead(A14);
c=analogRead(A13);
d=analogRead(A12);
e=analogRead(A11);
f=analogRead(A10);
g=analogRead(A9);
h=analogRead(A8);

i=analogRead(A7);

//Serial.print("a:"); Serial.printin(a);
// Serial.print("b:"); Serial.printin(b);
//Serial.print("c:"); Serial.printin(c);
// Serial.print("d:"); Serial.printin(d);
//
// Serial.print("e:"); Serial.printin(e);
// Serial.print("f:"); Serial.printin(f);
// Serial.print("g:"); Serial.printin(g);
// Serial.print("h:"); Serial.printin(h);
// Serial.print("i:"); Serial.printin(i);
/1 Serial.printin(*////1/11111111111111117117717");

//Data smoothing
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a=smoothl(a);

b=smooth2(b);

c=smooth3(c);

d=smooth4(d);

e=smooth5(e);

f=smooth6(f);

g=smooth7(g);

h=smooth8(h);

i=smooth9(i);

//map sensor data to servo position
mslize e 1) ld 5ol gl sae 3l dinsg a5 3l 52 0ad anhgs asli o 6,00 &b
3,8 0 )18 sl 5,50 @b onl (53909 Olgie 4 Cand cpl dad i gige a9l L
a=mapping(a,minl,max1,40,120);
b=mapping(b,min2,max2,40,120);
c=mapping(c,min3,max3,40,120);
d=mapping(d,min4,max4,40,120);
e=mapping(e,min5,max5,40,120);
f=mapping(f,min6,max6,40,120);
g=mapping(g,min7,max7,40,120);
h=mapping(h,min8,max8,40,120);
i=mapping(i,min9,max9,40,120);

//Create servo signal
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salmanl.write(a);

salman2.write(b);

salman3.write(c);

salman4.write(d);

salman5.write(e);
salman6.write(f);
salman7.write(g);
salman8.write(h);

salman9.write(i);

//maping function
..))I.) olgs I) 4{9‘) dide 4 b.\w)-dﬁ.‘) LSLQ oals J.’)‘J.J qul.; as (52.:[3

int mapping(int x1,int x2, int x3,int x4, int x5)

{
x1=map(x1,x2,x3,x4,x5);
x1=constrain(x1,x4,x5);
return x1;

}
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//Smoothing functions
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int smooth1(int x) //smoothing sensor 1 data
{

totall=totall - readings1[readindex1];
readingsl[readIindexl] = x;

totall=totall + readingsl[readindex1];

readlndex1 = readlndex1 + 1;

if (readIindex1 >= numReadings)

readindex1 = 0;

averagel = totall / numReadings;

return averagel;

int smooth2(int x) //smoothing sensor 2 data
{

total2=total2 - readings2[readindex2];
readings2[readIndex2] = x;

total2=total2 + readings2[readindex2];

readindex2 = readindex2 + 1;

if (readIindex2 >= numReadings)

readindex2 = 0;

average? = total2 / numReadings;

return average2;

}
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int smooth3(int x) //smoothing sensor 3 data
{
total3=total3 - readings3[readindex3];
readings3[readIndex3] = x;
total3=total3 + readings3[readindex3];
readindex3 = readindex3 + 1;
if (readIndex3 >= numReadings)
readindex3 = 0;
average3 = total3 / numReadings;

return average3;

}

int smooth4(int x) //smoothing sensor 4 data
{
totald=total4 - readings4[readindex4];
readings4[readIndex4] = x;
totald=total4d + readings4[readindex4];
readindex4 = readindex4 + 1;
if (readIndex4 >= numReadings)
readindex4 = 0;
average4 = total4 / numReadings;

return average4;

int smooth5(int x) //smoothing sensor 5 data

{
total5= total5 - readings5[readIndex5];
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readings5[readindex5] = x;
total5=total5 + readings5[readindex5];
readindex5 = readlndex5 + 1;

if (readIndex5 >= numReadings)
readindex5 = 0;

average5 = total5 / numReadings;

return average5;

int smooth6(int x) //smoothing sensor 6 data
{
total6= total6 - readings6[readindex6];
readings6[readIndex6] = x;
total6= total6 + readings6[readindex6];
readindex6 = readindex6 + 1;
if (readIndex6 >= numReadings)
readindex6 = 0;
averageb = total6 / numReadings;

return averagee;

int smooth7(int x) //smoothing sensor 7 data
{
total7=total7 - readings7[readIndex7];
readings7[readIndex7] = x;
total7=total7 + readings7[readIndex7];

readlndex7 = readlndex7 + 1;
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if (readIindex7 >= numReadings)
readindex7=0;
average7 = total7 / numReadings;

return average7;

int smooth8(int x) //smoothing sensor 8 data
{
total8= total8 - readings8[readIindex8];
readings8[readIndex8] = x;
total8= total8 + readings8[readindex8];
readindex8 = readindex8 + 1;
if (readIndex8 >= numReadings)
readindex8 = 0;
average8 = total8 / numReadings;

return averages;

int smooth9(int x) //smoothing sensor 9 data
{
total9= total9 - readings9[readindex9];
readings9[readIindex9] = x;
total9= total9 + readings9[readIndex9];
readindex9 = readindex9 + 1;
if (readIndex9 >= numReadings)
readindex9 = 0;

average9 = total9 / numReadings;
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return average9;
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