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using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Windows.Formes;
using System.|O.Ports;
using System.IO;
using Extreme.Mathematics;
using Extreme.Mathematics.LinearAlgebra;
namespace Serial Port
{
public partial class Form1 : Form
{
SerialPort Port = new SerialPort();
StreamWriter txt = new StreamWriter("Position.txt");
int line = 0, counter = 1,i = 1;
string] R = new string[100];
OpenFileDialog Open;
int sp;
double al = 47.003;
double d2 = 65;
double a2 = 290;
double a3 = 8.3;
double ad = 189;
double a5 = 5;
double d3 = 0;
double d4 = 110;
double d6 = 145;
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double r11 = 1;

double r13 = 0;

double r21 = 0;

double r23 = 0;

double r31 = 0;

double r33 = -1;

double Px;
double Py;
double Pz
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double K, fee, setal, seta2, seta3, setad, setab, setab, s23, c23, seta23, s5, cb,

s6, c6, seta2 n, seta3 n, setab n;

public Form1()

{

InitializeComponent();
Send.Enabled = false;
Disconnect.Enabled = false;
reset.Enabled = false;
angl.Enabled = false;
ang2.Enabled = false;
ang3.Enabled = false;
angd.Enabled = false;
ang5.Enabled = false;
ang6.Enabled = false;
Speed.Enabled = false;

radioButton1.Enabled = false;
radioButton2.Enabled = false;

Addpoint.Enabled = false;
StopAdd.Enabled = false;
lineNumber.Enabled = false;
comboBox2.Enabled = false;

strout.Enabled = false;



Play.Enabled = false;

Pause.Enabled = false;

Stop.Enabled = false;
autoModeToolStripMenultem.Enabled = false;
Send2.Enabled = false;
numericUpDown1.Enabled = false;
numericUpDown2.Enabled = false;
numericUpDown3.Enabled = false;

}
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private void Send Click 1(object sender, EventArgs e) (Hedufiz>unit 3>uh67)

{

setal = angl.Value * 16340;

seta2 n = ang2.Value * 8170;

seta3 n = ang3.Value * 3268;

setad = angd.Value * 760;

setab n = angb.Value * 1520;

setab = ang6.Value * 143;

if (Speed.Value == 0)

{

sp = 0;

}

else

sp = 11 - Speed.Value;

Port.Write("[" + setal.ToString() + "," + seta2_n.ToString() + "," +
seta3 n.ToString() + "," + setad.ToString() + "," + seta5_n.ToString() + "," +
seta6.ToString() + "," + sp.ToString() + "1");

textBox1.Text = "[" + setal.ToString() + "," + seta2 n.ToString() + "," +

seta3 n.ToString() + "," + setad.ToString() +

'+ seta5_n.ToString() + "," +
seta6.ToString() + "," + sp.ToString() + "1";

forward_kinematic();
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private void Connect_Click(object sender, EventArgs e) (flatui 1>unil 3>ut67)
{
if (Port.IsOpen)
{
MessageBox.Show ("I‘diﬂm3’JﬁlﬂaUﬂ’13L%awiawa§Glauﬂiu","Error
Communication",MessageBoxButtons.OK,MessageBoxIcon.Exclamation);
}
Port.PortName = comboBox1.Text;
Port.BaudRate = 9600;
Port.Open();
Send.Enabled = true;
Disconnect.Enabled = true;
Connect.Enabled = false;
reset.Enabled = true;
angl.Enabled = true;
ang2.Enabled = true;
ang3.Enabled = true;
angd.Enabled = true;
ang5.Enabled = true;
ang6.Enabled = true;
Speed.Enabled = true;
radioButton1.Enabled = true;
radioButton2.Enabled = true;
Addpoint.Enabled = true;
StopAdd.Enabled = true;
autoModeToolStripMenultem.Enabled = false;
Send2.Enabled = true;
numericUpDown1.Enabled = true;
numericUpDown2.Enabled = true;

numericUpDown3.Enabled = true;



private void Disconnect Click(object sender, EventArgs e)

{

}

Port.Close();

Disconnect.Enabled = false;
Connect.Enabled = true;
Send.Enabled = false;
radioButton1.Enabled = false;
radioButton2.Enabled = false;
reset.Enabled = false;
Addpoint.Enabled = false;
StopAdd.Enabled = false;
angl.Enabled = false;
ang2.Enabled = false;
ang3.Enabled = false;
angd.Enabled = false;
ang5.Enabled = false;
ang6.Enabled = false;
Speed.Enabled = false;
lineNumber.Enabled = false;
comboBox2.Enabled = false;
strout.Enabled = false;
Play.Enabled = false;
Pause.Enabled = false;
Stop.Enabled = false;
autoModeToolStripMenultem.Enabled = false;
Send2.Enabled = false;
numericUpDown1.Enabled = false;
numericUpDown2.Enabled = false;

numericUpDown3.Enabled = false;

private void Exit_Click(object sender, EventArgs e)

126



127

Port.Close();
txt.Close();
Close();
}
private void angl Scroll(object sender, EventArgs e)
{
txtl Text = "Woufi 1 =" + angl.Value.ToString() + " @3A1";
}
private void reset Click(object sender, EventArgs e)

{

label value();

}

private void ang2_Scroll(object sender, EventArgs e)

{

label value();

}

private void ang3 Scroll_1(object sender, EventArgs e)

{

label value();

}

private void angd Scroll_1(object sender, EventArgs e)

{

label value();

}

private void ang5 Scroll_1(object sender, EventArgs e)
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label value();
}
private void ang6 Scroll 1(object sender, EventArgs e)
{
label value();
}
private void buttonl Click 1(object sender, EventArgs e) (Hetuia>unfiz>nii6?)
{
txt.WriteLine(textBox1.Text);
i++;
Addpoint.Text = "Add Point " + i.ToString();
}
private void button2 Click 1(object sender, EventArgs e)
{
txt.Close();
}
private void autoModeToolStripMenultem Click(object sender, EventArgs e) (Fledudi 5
{ SUNTI3>NE68 )
Open = new OpenFileDialog();
Open.DefaultExt = "*.txt";
Open.Filter = "Text File (.txt)| *.txt";
if (Open.ShowDialog() == DialogResult.OK)
{
MessageBox.Show("ﬂmléjlﬂmi%lé" + Open.FileName, "Open File",
MessageBoxButtons.OK, MessageBoxlcon.Information);
}
labell7.Text = Open.FileName;
StreamReader reader = new StreamReader(Open.FileName);
System.lO.StreamReader file = new System.lO.StreamReader(Open.FileName);

readdata.Text = reader.ReadToEnd();
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reader.Close();

while ((Rlline] = file.ReadLine()) I= null)

{

line++;
}
file.Close();

lineNumber.Text = line. ToString();

}
private void Speed Scroll(object sender, EventArgs e)
{
label14.Text = "a113157 = "+Speed.Value.ToString();
}
private void Play_Click(object sender, EventArgs e) (Hetudl 7>unitz>ntes)
{
timerl.Interval = Convert.ToInt32(comboBox2.Text);
timerl.Enabled = true;
Play.Enabled = false;
Pause.Enabled = true;
Stop.Enabled = true;
}

private void Pause_Click(object sender, EventArgs e) (Fletuil 8>undiz>nii68)
{

timerl.Enabled = false;

Play.Enabled = true;

Pause.Enabled = false;

Stop.Enabled = true;
}

private void Stop_Click(object sender, EventArgs e)  (fedufl 9>unfi3>niies)

timerl.Enabled = false;

counter = 1;
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Play.Enabled = true;

Pause.Enabled = false;

Stop.Enabled = false;
}

private void timerl Tick(object sender, EventArgs e) (Hetuit 6>uniiz>niines)

do
{
strout.Text = Rlcounter - 1].ToString();
Port.Write(strout. Text);
if (counter == line)
{
counter = 0;
}
counter++;
} while (counter < 0);
}
private void radioButton1 CheckedChanged(object sender, EventArgs e)
{
reset.Enabled = true;
Send.Enabled = true;
Addpoint.Enabled = true;
StopAdd.Enabled = true;
angl.Enabled = true;
ang2.Enabled = true;
ang3.Enabled = true;
angd.Enabled = true;
ang5.Enabled = true;
ang6.Enabled = true;
Speed.Enabled = true;

lineNumber.Enabled = false;
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comboBox2.Enabled = false;
strout.Enabled = false;
Play.Enabled = false;
Pause.Enabled = false;
Stop.Enabled = false;
autoModeToolStripMenultem.Enabled = false;
Send2.Enabled = true;
numericUpDown1.Enabled = true;
numericUpDown2.Enabled = true;
numericUpDown3.Enabled = true;

}

private void radioButton2 CheckedChanged(object sender, EventArgs e)

{
reset.Enabled = false;
Send.Enabled = false;
Addpoint.Enabled = false;
StopAdd.Enabled = false;
angl.Enabled = false;
ang2.Enabled = false;
ang3.Enabled = false;
angd.Enabled = false;
ang5.Enabled = false;
ang6.Enabled = false;
Speed.Enabled = false;
lineNumber.Enabled = true;
comboBox2.Enabled = true;
strout.Enabled = true;
Play.Enabled = true;
Pause.Enabled = true;
Stop.Enabled = true;
autoModeToolStripMenultem.Enabled = true;
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Send2.Enabled = false;

numericUpDown1.Enabled = false;

numericUpDown2.Enabled = false;

numericUpDown3.Enabled = false;
}
private void buttonl Click 2(object sender, EventArgs e)
{

inverse_kinematic();

angl.Value = Convert.Tolnt32(setal);

ang2.Value = Convert.Tolnt32(seta2_n);

ang3.Value = Convert.Tolnt32(seta3 n);

angd.Value = Convert.Tolnt32(setad);

ang5.Value = Convert.Tolnt32(seta5 n);

ang6.Value = Convert.Tolnt32(seta6);

label value();

setal = Convert.Tolnt64(setal) * 16340;

seta2_n = Convert.Tolnt64(seta2 n) * 8170;

seta3 n = Convert.ToInt64(seta3 n) * 3268;

setad = Convert.Tolnt64(setad) * 760;

setab_n = Convert.Tolnt64(seta5_n) * 1520;

setab = Convert.Tolnt64(seta6) * 143;

if (Speed.Value == 0)

{

sp =0;
}
else
sp = 11 - Speed.Value;
Port.Write("[" + setal.ToString() + "," + seta2_n.ToString() + "," +
seta3 n.ToString() + "," + setad.ToString() + "," + seta5_n.ToString() + "," +
seta6.ToString() + "," + sp.ToString() + "1);
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textBox1.Text = "[" + setal.ToString() + "," + seta2 n.ToString() + "," +
seta3 n.ToString() + "," + setad.ToString() + "," + seta5_n.ToString() + "," +
seta6.ToString() + "," + sp.ToString() + "1";
}
private void forward_kinematic() (Hleduit 3>uniz>nher)
{
Matrix TO 1 = Matrix.Create(new doublel[,]
{
{Math.Cos(ang1.Value*Math.PI1/180) , -
Math.Sin(ang1.Value*Math.PI/180) , 0, 0},
{Math.Sin(ang1.Value*Math.PI1/180) ,

Math.Cos(ang1.Value*Math.PI1/180) , O, 0},

{0,0,1,0}
{0,0,0,1}
b;
Matrix T1_2 = Matrix.Create(new double[,]
{

{Math.Cos(ang2.Value*Math.P1/180) , -
Math.Sin(ang2.Value*Math.PI1/180) , 0, al},

{0,0,1,d23,

{-Math.Sin(ang2.Value*Math.PI/180) , -
Math.Cos(ang2.Value*Math.PI1/180) , 0, 0},

{0,0,0,1}
b;
Matrix T2_3 = Matrix.Create(new doublel[,]
{

{Math.Cos(ang3.Value*Math.P1/180) , -
Math.Sin(ang3.Value*Math.P1/180) , 0 , a2},

{Math.Sin(ang3.Value*Math.P1/180) ,
Math.Cos(ang3.Value*Math.PI/180) , 0, 0},

{0,0,1,0}



{0,0,0,1}
b;
Matrix T3 4 = Matrix.Create(new doublel[,]
{

{Math.Cos(angd.Value*Math.PI/180) , -

Math.Sin(ang4.Value*Math.PI/180) , 0, a3},
{O b O ) 1 ) d4}}

{-Math.Sin(ang4.Value*Math.PI1/180) , -

Math.Cos(angd.Value*Math.PI1/180) , 0, 03,
{0,0,0, 1}
b;
Matrix T4 5 = Matrix.Create(new doublel[,]
{

{Math.Cos(ang5.Value*Math.P1/180) , -

Math.Sin(ang5.Value*Math.PI1/180) , 0, ad},
{0,0,-1,0}
{Math.Sin(ang5.Value*Math.PI/180) ,
Math.Cos(ang5.Value*Math.PI/180) , 0, 0},
{0,0,0,1}
b;
Matrix T5_6 = Matrix.Create(new doublel[,]
{

{Math.Cos(ang6.Value*Math.P1/180) , -

Math.Sin(ang6.Value*Math.PI1/180) , 0, a5},
{O ) O b ]‘ ) dé})

{-Math.Sin(ang6.Value*Math.PI/180) , -

Math.Cos(ang6.Value*Math.PI1/180) , 0, 0},
{0,0,0, 1}
b;
Matrix TO_6;
TO6=T0 1*T1 2*T2 3*T3 4*T4 5*7T5 6,
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numericUpDown1.Value = Convert.ToDecimal(TO 6[0, 3]);
numericUpDown2.Value = Convert.ToDecimal(TO 6[1, 3]);
numericUpDown3.Value = Convert.ToDecimal(TO_6[2, 3]);
}
private void inverse kinematic()
{
Px = Convert.ToDouble(numericUpDown1.Value);
Py = Convert.ToDouble(numericUpDown2.Value);
Pz = Convert.ToDouble(numericUpDown3.Value);
//vearnil 1
fee = (180 / Math.Pl) * Math.Atan2(Py, Px);
setal = fee - (180 / Math.Pl) * Math.Atan2(d3, Math.Sqgrt((Px * Px) + (Py * Py) -
(d3 * d3)));
//vneaii 3
K= (((Px* Px) + (Py * Py) + (Pz * Pz) - (a2 * a2) - (@3 * a3) - (d3 * d3) - (d4 *
da)) / (2 * a2));
seta3 = (180 / Math.Pl) * Math.Atan2(a3, dd);// (180 / Math.PI) *
Math.Atan2(K, Math.Sqrt((@3 * a3) + (d4 * dd) - (K * K)));
seta3 n = seta3 - 4.9;
/09l 2
s23 = ((-a3 - a2 * Math.Cos(seta3 * Math.PI / 180) * Pz) + (Math.Cos(setal *
Math.PI / 180) * Px + Math.Sin(setal * Math.PI / 180) * Py) * (a2 * Math.Sin(seta3 *
Math.PI / 180) - d4)) / (Pz * Pz + ((Math.Cos(setal * Math.PI / 180) * Px +
Math.Sin(setal * Math.Pl / 180) * Py) * (Math.Cos(setal * Math.Pl / 180) * Px +
Math.Sin(setal * Math.PI / 180) * Py)));
c23 = ((a2 * Math.Sin(seta3 * Math.Pl / 180) - d4) * Pz + (a3 + a2 *
Math.Cos(seta3 * Math.Pl / 180)) * (Math.Cos(setal * Math.PI / 180) * Px +
Math.Sin(setal * Math.PI / 180) * Py)) / (Pz * Pz + ((Math.Cos(setal * Math.PI / 180) *
Px + Math.Sin(setal * Math.PI / 180) * Py) * (Math.Cos(setal * Math.Pl / 180) * Px +
Math.Sin(setal * Math.PI / 180) * Py)));
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seta23 = (180 / Math.Pl) * Math.Atan2(((-a3 - a2 * Math.Cos(seta3 * Math.PI /
180) * Pz) + (Math.Cos(setal * Math.Pl / 180) * Px + Math.Sin(setal * Math.PI / 180) *
Py) * (a2 * Math.Sin(seta3 * Math.PI / 180) - d4)), (a2 * Math.Sin(seta3 * Math.PI / 180)
- dd) * Pz + (a3 + a2 * Math.Cos(seta3 * Math.Pl / 180)) * (Math.Cos(setal * Math.PI /
180) * Px + Math.Sin(setal * Math.PI / 180) * Py)));

seta2 = seta23 - seta3;

setaZ2 n =2 + setaz;

//eeendl 4

s23 = ((-a3 - a2 * Math.Cos(seta3 * Math.Pl / 180) * Pz) + (Math.Cos(setal *
Math.PI / 180) * Px + Math.Sin(setal * Math.PI / 180) * Py) * (a2 * Math.Sin(seta3 *
Math.Pl / 180) - d4)) / (Pz * Pz + ((Math.Cos(setal * Math.Pl / 180) * Px +
Math.Sin(setal * Math.PI / 180) * Py) * (Math.Cos(setal * Math.PI / 180) * Px +
Math.Sin(setal * Math.Pl / 180) * Py)));

c23 = ((a2 * Math.Sin(seta3 * Math.Pl / 180) - d4) * Pz + (@3 + a2 *
Math.Cos(seta3 * Math.Pl / 180)) * (Math.Cos(setal * Math.PI / 180) * Px +
Math.Sin(setal * Math.Pl / 180) * Py)) / (Pz * Pz + ((Math.Cos(setal * Math.PI / 180) *
Px + Math.Sin(setal * Math.PI / 180) * Py) * (Math.Cos(setal * Math.PI / 180) * Px +
Math.Sin(setal * Math.PI / 180) * Py)));

setad = 180 - (180 / Math.PIl) * Math.Atan2((-r13 * Math.Sin(setal * Math.PI /
180)) + (r23 * Math.Cos(setal * Math.PI / 180)), (-r13 * Math.Cos(setal * Math.Pl / 180)
* ¢23) - (r23 * Math.Sin(setal * Math.Pl / 180) * c23) + (r33 * s23));

//meaenii 5

s5 =r13 * (Math.Cos(setal * Math.PI / 180) * c23 * Math.Cos(setad * Math.PI /
180) + Math.Sin(setal * Math.Pl / 180) * Math.Sin(setad * Math.PI / 180)) + r23 *
(Math.Sin(setal * Math.PI / 180) * c23 * Math.Cos(setad * Math.PI / 180) -
Math.Cos(setal * Math.Pl / 180) * Math.Sin(setad * Math.PI / 180)) - r33 * (s23 *
Math.Cos(setad * Math.Pl / 180));

c5 =r13 * (-Math.Cos(setal * Math.PI / 180) * s23) + r23 * (-Math.Sin(setal *
Math.Pl / 180) * s23) + r33 * (-c23);

seta5 = (180 / Math.Pl) * Math.Atan2(-s5, c5);

setab n = setab + 3;



137

//veadi 6

s6 = -r11 * (Math.Cos(setal * Math.PI / 180) * c23 * Math.Sin(setad * Math.PI /
180) - Math.Sin(setal * Math.PI / 180) * Math.Cos(setad * Math.PI / 180)) - r21 *
(Math.Sin(setal * Math.PI / 180) * c23 * Math.Sin(setad * Math.PI / 180) +
Math.Cos(setal * Math.Pl / 180) * Math.Cos(setad * Math.Pl / 180)) + r31 * (s23 *
Math.Sin(setad * Math.Pl / 180));

c6 =r11 * ((Math.Cos(setal * Math.Pl / 180) * c23 * Math.Cos(setad * Math.PI
/ 180) + Math.Sin(setal * Math.PI / 180) * Math.Sin(setad * Math.PI / 180)) *
Math.Cos(seta5 * Math.Pl / 180) - Math.Cos(setal * Math.PI / 180) * s23 *
Math.Sin(seta5 * Math.Pl / 180)) + r21 * ((Math.Sin(setal * Math.PI / 180) * c23 *
Math.Cos(setad * Math.PI / 180) - Math.Cos(setal * Math.PI / 180) * Math.Sin(setad *
Math.PI / 180)) * Math.Cos(seta5 * Math.Pl / 180) - Math.Sin(setal * Math.PI / 180) *
s23 * Math.Sin(seta5 * Math.PI / 180)) - r31 * (s23 * Math.Cos(setad * Math.PI / 180) *
Math.Cos(seta5 * Math.Pl / 180) + c23 * Math.Sin(seta5 * Math.Pl / 180));

seta6 = (180 / Math.Pl) * Math.Atan2(s6, c6);

}

private void label value()

{
txt1.Text = "wnuil 1 =" + angl.Value.ToString() + " 89A1",
txt2.Text = "wnuil 2 =" + ang2.Value.ToString() + " 89A1",
txt3.Text = "wnuil 3 =" + ang3.Value.ToString() + " 89A1",
txtd. Text = "wnuil 6 = " + angd.Value.ToString() + " 89A1",
txt5.Text = "wnuil 5 =" + ang5.Value.ToString() + " 89A1",
txt6.Text = "wnufl 6 = " + ang6.Value.ToString() + " 89A1",

}



