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LAMPIRAN 

 

Lampiran 2 Program Delphi Simulasi Invers Kinematika menggunakan metode 

kartesius 

 

unit Unit1; 

 

interface 

 

uses 

  Winapi.Windows, Winapi.Messages, System.SysUtils, System.Variants, System.Classes, 

Vcl.Graphics, 

  Vcl.Controls, Vcl.Forms, Vcl.Dialogs, Vcl.StdCtrls,math, Vcl.ExtCtrls; 

 

type 

  TForm1 = class(TForm) 

    ScrollBar1: TScrollBar; 

    ScrollBar2: TScrollBar; 

    ScrollBar3: TScrollBar; 

    Button2: TButton; 

    Button3: TButton; 

    Image1: TImage; 

    Image2: TImage; 

    Button5: TButton; 

    Memo1: TMemo; 

    Label1: TLabel; 

    Label3: TLabel; 

    Button6: TButton; 

    Label4: TLabel; 

    Label5: TLabel; 

    Label6: TLabel; 

    Label7: TLabel; 

    Label8: TLabel; 

    Label9: TLabel; 
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    Label2: TLabel; 

    Edit1: TEdit; 

    Edit2: TEdit; 

    Edit3: TEdit; 

    Edit4: TEdit; 

    Edit5: TEdit; 

    Edit6: TEdit; 

    Edit7: TEdit; 

    Edit8: TEdit; 

    Edit9: TEdit; 

    Edit10: TEdit; 

    Edit11: TEdit; 

    Edit12: TEdit; 

    Edit13: TEdit; 

    Edit14: TEdit; 

    Edit15: TEdit; 

    Edit16: TEdit; 

    Edit17: TEdit; 

    Edit18: TEdit; 

    procedure FormShow(Sender: TObject); 

    procedure Button5Click(Sender: TObject); 

    procedure ScrollBar1Change(Sender: TObject); 

    procedure ScrollBar2Change(Sender: TObject); 

    procedure ScrollBar3Change(Sender: TObject); 

    procedure Button6Click(Sender: TObject); 

    procedure Button3Click(Sender: TObject); 

    procedure Button2Click(Sender: TObject); 

  private 

    { Private declarations } 

  public 

    { Public declarations } 

  end; 

 

var 

  Form1: TForm1; 
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 V,W,X,Y : integer; 

 

implementation 

 

{$R *.dfm} 

 

procedure TForm1.Button2Click(Sender: TObject);      //SEGITIGA TRAY 

var 

//Lenght 

l1,l2,l3 : integer; 

//trigono 

cos1,cos2,cos3,sin1,sin2,sin3,tan1,tan2,tan3 : real; 

//teta 

teta1,teta2,teta3,teta22,teta21 : real; 

//koordinat 

Py,Px,Pz ,x1,y1,x2,y2: real; 

gx1,gy1,gx2,gy2,gx3,gy3,gx4,gy4,gx5,gy5,gx6,gy6,gx7,gy7 : integer; 

//bebas 

D,r: real; 

a,b,c3,s3,e ,a1,b1,a2,b2,a3,b3: real; 

begin 

   //konstant 

  l1 := 40; 

  l2 := 50; 

  l3 := 60; 

  //Input 

  Px  := 30; 

  Py  := 30; 

  Pz  := 30; 

 

   r := sqrt (sqr (Px) + sqr (Py)); 

  //teta1 

  teta1 := ArcTan (Py / Px); 

  teta1 := RadToDeg (teta1); 

  //teta3 
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  c3 := ((sqr (Px) + sqr (Py) + sqr (Pz - l1) - sqr (l2) - sqr (l3)) / (2 * l2 * l3)); 

  s3 := sqrt (1 - sqr (c3)); 

  teta3 := ArcTan (s3 / c3); 

  teta3 := RadToDeg (teta3); 

 

 

  //teta2 

   teta2 := ArcTan ((l3 * s3) / (l2 + (l3 * c3))); 

   teta2 := RadToDeg (teta2); 

 

          x1  := (Cos (PI * (teta2 / 180)) * l2); 

          y1  := (Sin (PI * (teta2 / 180)) * l2); 

          y1  := y1 + l1 ; 

 

    //IMAGE 

   Image2.Canvas.Pen.Color := clGreen;  //proses Image1 L1 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V,W); 

   Image2.Canvas.LineTo (V,W - l1 ); 

 

   gx1 := round (x1); 

   gy1 := round (y1); 

   Image2.Canvas.Pen.Color := clRed;  //proses Image1 L2 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V,W - l1); 

   Image2.Canvas.LineTo (V + gx1,W - gy1 ); 

 

   gx2 := round (r); 

   gy2 := round (Pz); 

   Image2.Canvas.Pen.Color := clBlue;  //proses Image1 L3 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V + gx1 ,W - gy1  ); 

   Image2.Canvas.LineTo (V + gx2,W - gy2); 

 

    //SEGITIGA 
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   gx3 := round (42); 

   gy3 := round (30); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx3 ,W - gy3  ); 

   Image2.Canvas.LineTo (V + gx3,W - gy3); 

 

   gx4 := round (64); 

   gy4 := round (30); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx3 ,W - gy3  ); 

   Image2.Canvas.LineTo (V + gx4,W - gy4); 

 

   gx5 := round (53); 

   gy5 := round (50); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx4 ,W - gy4  ); 

   Image2.Canvas.LineTo (V + gx5,W - gy5); 

 

   gx6 := round (42); 

   gy6 := round (30); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx5 ,W - gy5  ); 

   Image2.Canvas.LineTo (V + gx6,W - gy6); 

 

 

end; 

 

procedure TForm1.Button3Click(Sender: TObject);    //PERSEGI TRAY 

var 

//Lenght 

l1,l2,l3 : integer; 
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//trigono 

cos1,cos2,cos3,sin1,sin2,sin3,tan1,tan2,tan3 : real; 

//teta 

teta1,teta2,teta3,teta22,teta21 : real; 

//koordinat 

Py,Px,Pz ,x1,y1,x2,y2: real; 

gx1,gy1,gx2,gy2,gx3,gy3,gx4,gy4,gx5,gy5,gx6,gy6,gx7,gy7 : integer; 

//bebas 

D,r: real; 

a,b,c3,s3,e ,a1,b1,a2,b2,a3,b3: real; 

begin 

   //konstant 

  l1 := 40; 

  l2 := 50; 

  l3 := 60; 

  //Input 

  Px  := 30; 

  Py  := 30; 

  Pz  := 30; 

 

   r := sqrt (sqr (Px) + sqr (Py)); 

  //teta1 

  teta1 := ArcTan (Py / Px); 

  teta1 := RadToDeg (teta1); 

  //teta3 

  c3 := ((sqr (Px) + sqr (Py) + sqr (Pz - l1) - sqr (l2) - sqr (l3)) / (2 * l2 * l3)); 

  s3 := sqrt (1 - sqr (c3)); 

  teta3 := ArcTan (s3 / c3); 

  teta3 := RadToDeg (teta3); 

 

 

  //teta2 

   teta2 := ArcTan ((l3 * s3) / (l2 + (l3 * c3))); 

   teta2 := RadToDeg (teta2); 
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          x1  := (Cos (PI * (teta2 / 180)) * l2); 

          y1  := (Sin (PI * (teta2 / 180)) * l2); 

          y1  := y1 + l1 ; 

 

    //IMAGE 

   Image2.Canvas.Pen.Color := clGreen;  //proses Image1 L1 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V,W); 

   Image2.Canvas.LineTo (V,W - l1 ); 

 

   gx1 := round (x1); 

   gy1 := round (y1); 

   Image2.Canvas.Pen.Color := clRed;  //proses Image1 L2 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V,W - l1); 

   Image2.Canvas.LineTo (V + gx1,W - gy1 ); 

 

   gx2 := round (r); 

   gy2 := round (Pz); 

   Image2.Canvas.Pen.Color := clBlue;  //proses Image1 L3 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V + gx1 ,W - gy1  ); 

   Image2.Canvas.LineTo (V + gx2,W - gy2); 

 

    //PERSEGI 

   gx3 := round (42); 

   gy3 := round (30); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx3 ,W - gy3  ); 

   Image2.Canvas.LineTo (V + gx3,W - gy3); 

 

   gx4 := round (42); 

   gy4 := round (50); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 
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   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx3 ,W - gy3  ); 

   Image2.Canvas.LineTo (V + gx4,W - gy4); 

 

   gx5 := round (63); 

   gy5 := round (50); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx4 ,W - gy4  ); 

   Image2.Canvas.LineTo (V + gx5,W - gy5); 

 

   gx6 := round (63); 

   gy6 := round (30); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx5 ,W - gy5  ); 

   Image2.Canvas.LineTo (V + gx6,W - gy6); 

 

   gx7 := round (43); 

   gy7 := round (30); 

   Image2.Canvas.Pen.Color := clYellow;  //proses trayektori 

   Image2.Canvas.Pen.Width := 6; 

   Image2.Canvas.MoveTo (V + gx6 ,W - gy6  ); 

   Image2.Canvas.LineTo (V + gx7,W - gy7); 

end; 

 

procedure TForm1.Button5Click(Sender: TObject);          //PROSES 

var 

//Lenght 

l1,l2,l3 : integer; 

//trigono 

cos1,cos2,cos3,sin1,sin2,sin3,tan1,tan2,tan3 : real; 

//teta 

teta1,teta2,teta3,teta22,teta21 : real; 

//koordinat 
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Py,Px,Pz ,x1,y1,x2,y2: real; 

gx1,gy1,gx2,gy2,gx3,gy3 : integer; 

//bebas 

D,r: real; 

a,b,c3,s3,e : real; 

dik,dis,Data : String; 

 

begin 

  //konstant 

  l1 := 40; 

  l2 := 50; 

  l3 := 60; 

  //Input 

  Px  := StrToFloat (Edit1.Text); 

  Py  := StrToFloat (Edit2.Text); 

  Pz  := StrToFloat (Edit3.Text); 

 

   r := sqrt (sqr (Px) + sqr (Py)); 

  //teta1 

  teta1 := ArcTan (Py / Px); 

  teta1 := RadToDeg (teta1); 

  //teta3 

  c3 := ((sqr (Px) + sqr (Py) + sqr (Pz - l1) - sqr (l2) - sqr (l3)) / (2 * l2 * l3)); 

  s3 := sqrt (1 - sqr (c3)); 

  teta3 := ArcTan (s3 / c3); 

  teta3 := RadToDeg (teta3); 

 

 

  //teta2 

   teta2 := ArcTan ((l3 * s3) / (l2 + (l3 * c3))); 

   teta2 := RadToDeg (teta2); 

 

 

 

  //OUTPUT 
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  Edit16.Text := FloatToStr (teta1); 

  Edit17.Text := FloatToStr (teta2); 

  Edit18.Text := FloatToStr (teta3); 

  Edit4.Text  := IntToStr (round (teta1)); 

  Edit5.Text  := IntToStr (round (teta2)); 

  Edit6.Text  := IntToStr (round (teta3)); 

 

  //itung IMAGE 

  //L2 

          x1  := (Cos (PI * (teta2 / 180)) * l2); 

          y1  := (Sin (PI * (teta2 / 180)) * l2); 

          y1  := y1 + l1 ; 

 

 

 

           //MEMO 

          dik := Edit1.Text + ', ' + Edit2.Text + ', ' + Edit3.Text; 

          dis := ' || ' + Edit4.Text + ' | ' + Edit5.Text + ' | ' + Edit6.Text; 

          Data  := dik + dis; 

              Memo1.Lines.Add(Data) ; 

 

  //Display Data 

  Edit8.Text  := FloatToStr (e); 

 

 

 

 

 

 

 

 

 

 

   //IMAGE 

   Image2.Canvas.Pen.Color := clGreen;  //proses Image1 L1 
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   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V,W); 

   Image2.Canvas.LineTo (V,W - l1 ); 

 

   gx1 := round (x1); 

   gy1 := round (y1); 

   Image2.Canvas.Pen.Color := clRed;  //proses Image1 L2 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V,W - l1); 

   Image2.Canvas.LineTo (V + gx1,W - gy1 ); 

 

   gx2 := round (r); 

   gy2 := round (Pz); 

   Image2.Canvas.Pen.Color := clBlue;  //proses Image1 L2 

   Image2.Canvas.Pen.Width := 5; 

   Image2.Canvas.MoveTo (V + gx1 ,W - gy1  ); 

   Image2.Canvas.LineTo (V + gx2,W - gy2); 

 

 

 

 

 

 

 

 

 

 

end; 

 

procedure TForm1.Button6Click(Sender: TObject); 

begin 

Image1.Canvas.Pen.Color := clWhite; 

Image1.Canvas.Pen.Width := 2; 

Image1.Canvas.Pen.Style := psSolid; 
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Image1.Canvas.Rectangle (0,0,Image1.Width,Image1.Height); 

Form1.FormShow (NIL) ; 

 

Image2.Canvas.Pen.Color := clWhite; 

Image2.Canvas.Pen.Width := 2; 

Image2.Canvas.Pen.Style := psSolid; 

 

 

Image2.Canvas.Rectangle (0,0,Image2.Width,Image2.Height); 

Form1.FormShow (NIL) ; 

end; 

 

procedure TForm1.FormShow(Sender: TObject); 

begin 

   V := Image1.Width div 2;                    //Atas 

 W := Image1.Height div 2; 

Image1.Canvas.Pen.Color := clBlack; 

Image1.Canvas.Pen.Style := psDOt; 

Image1.Canvas.Pen.Width := 1; 

Image1.Canvas.MoveTo (V,0); 

Image1.Canvas.LineTo (V,Image1.Height); 

Image1.Canvas.MoveTo (0,W); 

Image1.Canvas.LineTo (Image1.Width, W); 

 

 X := Image1.Width div 2;                    //Samping 

 Y := Image1.Height div 2; 

Image2.Canvas.Pen.Color := clBlack; 

Image2.Canvas.Pen.Style := psDOt; 

Image2.Canvas.Pen.Width := 1; 

Image2.Canvas.MoveTo (X,0); 

Image2.Canvas.LineTo (X,Image2.Height); 

Image2.Canvas.MoveTo (0,Y); 

Image2.Canvas.LineTo (Image2.Width, Y); 

end; 
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procedure TForm1.ScrollBar1Change(Sender: TObject); 

begin 

Edit1.Text := IntToStr (ScrollBar1.Position); 

end; 

 

procedure TForm1.ScrollBar2Change(Sender: TObject); 

begin 

Edit2.Text := IntToStr (ScrollBar2.Position); 

end; 

 

procedure TForm1.ScrollBar3Change(Sender: TObject); 

begin 

Edit3.Text := IntToStr (ScrollBar3.Position); 

end; 

 

end. 
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