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'… Rem …//… /*…*/

Public …

Private …
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Dim …var …

If  Then 

 

[else 
] 

End If 

If ( ) 

 

[else 
] 
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Case  

 

… 
    Case Else  
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switch ( ) { 

case : 

  

case : 
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default: 
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For  =  To 
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Wend 

while ( ) 

   

 continue; 
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RevolutionSplineDivision(index) 

RevolutionStartAngle(index) 

RevolutionStopAngle(index) 

ZRevolutionZOffsetPerTurn(index) 

 Scale 

SphereBottomAngle(index) 
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SphereFlatBottom(index) 

SphereFlatTop(index) 

SphereSlices(index) 

SphereStacks(index) 

SphereTopAngle(index) 

 

AddFrameToAnimation 

ClearObjects 

DeleteObject(index) 

 EndAnimation(filename, type) 

 

BOA= 0vfBOA 

AVI= 1vfAVI 

GIF= 2vfGIF 

ExtrusionClearContours(index) 

ExtrusionClearNodes(index, 

contourindex, nodeindex) 

ExtrusionDeleteContour(index, contourindex) 

 

ExtrusionDeleteNode(index, 

contourindex, nodeindex) 

ExtrusionInsertContour(index, contourindex) 
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ExtrusionInsertNode(index, 

contourindex, nodeindex) 

 MoveCameraAroundTarget(pitchdelta, turndelta) 

 

 MoveTargetInEyeSpace(rightdistance, updistance) 

 

fpsNewAnimation(fps) 

PipeClearNodes(index) 

PipeDeleteNode(index, nodeindex) 

PipeInsertNode(index, nodeindex) 

 

 ResetBackgroundColor 

 ResetCamera 

 ResetCameraSlowly 

 ResetColors 

RevolutionClearNodes(index) 

RevolutionDeleteNode(index, nodeindex) 

 

RevolutionInsertNode(index, nodeindex) 

SetCameraPosition(x, y, z) 

SetCameraTarget(x, y, z) 
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SetObjectDirection(index, x, y, z) 

SetObjectPosition(index,x, y, z) 

SetObjectScale(index,x, y, z) 

 Snapshot(filename, type) 

Bitmap= 0ifBitmap 

PNG= 1ifPNG 

JPEG= 2ifJPEG 

GIF= 3ifGIF 

RPS= 4ifRPS 

SnapshotToClipboard 

Update 

 

AddObject(type) 

AddObjectFromFile(filename) 

 

ExtrusionAddContour(index) 

 

ExtrusionAddNode(index, contourindex) 

 

ObjectIndex(name, casesensitive) 

PipeAddNode(index) 

RevolutionAddNode(index) 
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SetObjectTexture(index, filename) 

true

 Graph

Graph.

 

BackgroundColor(colorelement) 

SeriesCount  Read Only 

SeriesVisible(index) 

 

AddXY(seriesindex, x, y) 

 Clear 

 ClearSeriesData(index) 

BitmapCopyToClipboardBitmap 

MetafileCopyToClipboardMetafile(enhanced) 

trueenhancedMetafileenhanced

DeleteSeries(index) 

Pan(deltax, deltay) 

 ResetBackgroundColor 

Save(filename, type, undozoom) 
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true undozoom

Bitmap= 0gfBitmap 

Metafile= 1gfMetafile 

Enhanced Metafile= 2gfEnhancedMetafile 

PNG= 3gfPNG 

TeeChart Binary= 4gfTeeChartBinary 

TeeChart Text = 5 gfTeeChartText 

Excel = 6 gfExcel 

Text = 7 gfText 

SaveAll(filename, type, undozoom) 

SaveSeries(index, filename, type, undozoom) 

UndoZoom 

Zoom(persent) 

ZoomRectangle(left, top, right, bottom) 

 

 

titlexlabel

x ylabelyred

greenbluepenwidth

AddSeries(title, xlabel, ylabel, 

red, green, blue, penwidth, 

pointer, marksevery) 

pointermarksevery

marksevery



 
  

   
   

   
ك 

تي
ربا

ي 
ها

و 
از

ك ب
تي

ما
ين

س
١٩

٧
   

   
   

  

= 0gpNoPointer 

■= 1gpSquare 

● = 2 gpCircle 

▲= 3gpTriangle 

▼= 4gpDownTriangle 

+= 5gpCross 

× = 6 gpDiagonalCross 

 = 7 gpStar 

♦ = 8 gpDiamond 

.= 9 gpSmallDot 

 = 10 gpNothing 

◄ = 11 gpLeftTriangle 

► = 12 gpRightTriangle 

 Windows

Windows.

 

CheckBoxChecked(id) 

ComponentClicked(id) 

truefalse

ComponentEnabled(id) 

ComponentHandle(id)  Read Only 
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ComponentHeight(id) 

ComponentLeft(id) 

ComponentText(id) 

ComponentTop(id) 

ComponentVisible(id) 

 ComponentWidth(id) 

LabelAlignment(id) 

 

= 0 laLeftJustify 

= 1laRightJustify 

= 2laCenter 

ListItemCount(id)  Read Only 

ListItemIndex(id) 

indexListItemText(id, index) 

TextBoxReadOnly(id) 

 

ListClearItems(id) 

index ListDeleteItem(id, index) 

itemindexListInsertItem(id, item, index) 

 

commandlineRunApplication(commandline) 

RunFile(filename) 
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SetImageFile(id, imagefile) 

windowtext

left, topwidth, height

CreateButton(window, text, 

left, top, width, height) 

id width heightpsAutoSize = 0

window

textleft, topwidth, 

CreateCheckBox(window, text, 

left, top, width, height, checked) 

heightcheckedid width 

heightpsAutoSize = 0

window

left, topwidth, heightid

CreateComboBox(windo

w, left, top, width, height) 

 width heightpsAutoSize = 0

window

imagefileleft, top

CreateImage(window, imagefile, 

left, top, width, height) 

width, heightid width height

psAutoSize = 0

windowtext

left, topwidth, height

CreateLabel(window, text, left, 

top, width, height, alignment) 

alignmentid width height

psAutoSize = 0
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windowleft, top

width, heightid

CreateListBox(window, 

left, top, width, height) 

 width heightpsAutoSize = 0

window

textleft, topwidth, 

CreateRadioGroup(window, 

text, left, top, width, height) 

heightid width height

psAutoSize = 0

window

textleft, topwidth, 

CreateTextBox(window, text, left, 

top, width, height, readonly) 

heightreadonlyid

 width heightpsAutoSize = 0

titleleft, top

width, height

CreateWindow(title, left, top, 

width, height, resizable, righttoleft) 

resizableid

righttolefttrue

 left toppsCenter = – 1

 width heightpsAutoSize = 0

parenthandlechildhandle

FindChildWindow(parenthandle, 

childhandle, classname, title) 

classnametitle
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 classnametitle FindWindow(classname, title) 

 

itemListAddItem(id, item) 

messagewparam lparam

windowhandle

PostMessage(windowhandle, 

message, wparam, lparam) 

true

messagewparam lparam

windowhandle 

SendMessage(windowhandle, 

message, wparam, lparam) 

 

 TickCount 

 PA10-7CRAK

PA10-7CRAK

PA10-7C
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PA10-7C

PA10-7C

7 Degree of FreedomModel

40 KgMass

± 177 degS1 (rotation) 

Joint   

Operating 

Range

–64 to +124 deg S2 (swing) 

–107 to +158 deg S3 (rotation) 

± 174 deg E1 (swing) 

± 255 deg E2 (rotation) 

± 165 deg W1 (swing) 

± 255 deg W2 (rotation) 

57 deg/s S1, S2 axis Max. 

Operating 

Speed

114 deg/s S3, E1 axis 

360 deg/s E2, W1, W2 
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RAK

Enter

PA10-7C

(0, 0, 317)

(0, 0, 1)(0, 1, 0)

0   0   317   0   0   1         0   0   317   0   1   0        

0   0   767   0   0   1         0   0   767   0   1   0        

0   0   1274   0   0   1         0   0   1274   0   1   0        

0   0   1317   0   0   1    
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PA10-7C 

(0, 0, 1317)(0, 0, 1)

PA10-7C

 

PA10-7C 
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α

zi

PA10-7C 

PA10-7C 
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PA10-7C 

PA10-7C 
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Movement

PA10-7C
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(600, 200, 700)

(1, 1, –1)y

Inverse Kinematics

 600,200,700 1,1,–1

0,20,0

15

Trajectory

1 //INCLUDE Constants 

2 //INCLUDE Math 

3  

4 //Setting joints initial values 

5 Robot.JointAcceleration(1) = 3 * PI / 180; 

6 Robot.JointAcceleration(2) = 5 * PI / 180; 

7 Robot.JointVelocity(4) = 6 * PI / 180; 
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8  

9 var EEV;           //End effector velocity variable 

10 Graph.Clear;  //Clearing chart 

11 //Adding a new series to chart 

12 var GraphSeriesIndex = Graph.AddSeries('End Effector Velocity / Time', 

13                                                                      'Velocity (mm/s)', 'Time (s)', 255, 0, 0, 

14                                                                      2, gpNoPointer, 0); 

15  

16 RAK.ShowTab(ti3DModel);        //Making "3D Model" tab visible 

17 Scene.NewAnimation(10);        //Starting new 10 fps animation 

18 var LastFrame = 0;             //Last frame time variable 

19 Scene.ClearObjects;            //Clearing all objects of the scene 

20 var LastObject = 0;           //Last object time variable 

21 var ObjIndex;                  //Path objects index variable 

22 var LastTick = RAK.TickCount;  //Time variable 

23 while (Robot.Time < 7)         //Looping for 7 seconds 

24 {

25   Robot.Move((RAK.TickCount - LastTick) / 1000);  //Moving robot 

26   LastTick = RAK.TickCount;                       //Updating time variable 

27   Robot.CalculateKinematics;                      //Calculating kinematics 

28   Scene.Update;                                   //Updating Robot 3D model 

29   //Setting 2nd joint acceleration 

30   if (Robot.Time > 6) Robot.JointAcceleration(2) = -5 * PI / 180; 

31   else if (Robot.Time > 1) Robot.JointAcceleration(2) = 0; 

32  

33   //Adding end effector velocity to chart 

34   EEV = RAK.ConvertToProgramUnit(Robot.LinkEndVelocity(7, veSize), 

35                                                                        unLinearVelocity); 

36   Graph.AddXY(GraphSeriesIndex, Robot.Time, EEV); 

37  

38   //Adding a frame to animation 100 milliseconds after last frame 

39   if (LastTick - LastFrame >= 100) 

40   {

41   Scene.AddFrameToAnimation; 

42   LastFrame = LastTick; 

43   }

44  

45   //Adding a sphere to scene at end effector position a seconds after last 
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46   if (LastTick - LastObject >= 1000) 

47   {

48   ObjIndex = Scene.AddObject(otSphere); 

49   Scene.SetObjectScale(ObjIndex, 0.1, 0.1, 0.1); 

50   Scene.SetObjectPosition(ObjIndex, Robot.LinkEndPosition(7, veX), 

51                                                              Robot.LinkEndPosition(7, veY), 

52                                                              Robot.LinkEndPosition(7, veZ)); 

53   Scene.ObjectColor(ObjIndex, ceRed) = 200; 

54   Scene.ObjectColor(ObjIndex, ceGreen) = 25 * Robot.Time; 

55   Scene.ObjectColor(ObjIndex, ceBlue) = 50; 

56   Scene.ObjectName(ObjIndex) = 'EE Path ' + ObjIndex; 

57   LastObject = LastTick; 

58   }

59  

60   RAK.ProcessMessages;       //Requesting all commands to be done 

61   RAK.Delay(10);             //Delaying for 10 milliseconds 

62 }

63  

64 //Asking for a file and saving animation to it 

65 FileDialog.SetAsAnimationSaveDialog; 

66 if (FileDialog.Execute) 

67   Scene.EndAnimation(FileDialog.FileName, FileDialog.FilterIndex); 

68  

PA10-7C
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Scene.ClearObjects

(0, 0, 1750)

(0, 0, 1600)(0.125, 0.125, 0.3)

(600, 0, 500)

(0.2, 1, 0.2)

1 //INCLUDE Constants 

2 RAK.ShowTab(ti3DModel);        //Making "3D Model" tab visible 

3 var LastTick = RAK.TickCount;  //Time variable 

4 Robot.ResetIKValues;                                                   //Clearing inverse kinematics goals 

5 Robot.SetIKGoal(0, 0, ilEndEffector, igDirection, veX, 1);     //Defining IK goal 

6 Robot.SetIKGoal(1, 0, ilEndEffector, igDirection, veY, 0);     //Defining IK goal 

7 Robot.SetIKGoal(2, 0, ilEndEffector, igDirection, veZ, -1);    //Defining IK goal 

8 Robot.SetIKGoal(3, 1, ilArbitraryPoint, igPosition, veX, 0.5); //Defining IK goal 

9 Robot.SetIKGoal(4, 1, ilArbitraryPoint, igPosition, veZ, 0.6); //Defining IK goal 

10 var Iterations = 100;                //Maximum iterations variable 

11 for (var t = 0; t < 20; t++)                         //Looping for 20 steps (10 seconds) 

12 {

13   //Defining IK goal 

14   Robot.SetIKGoal(5, 1, ilArbitraryPoint, igPosition, veY, 0.05 * t - 0.5); 

15   Robot.InverseKinematics(0.01, 0.01, Iterations, 6, true);    //Solving IK 

16   Scene.Update;                                    //Updating Robot 3D model 

17   RAK.ProcessMessages;                     //Requesting all commands to be done  

18   //Ensuring not to move fast 

19   if (RAK.TickCount - LastTick < 500) 

20    RAK.Delay(500 + LastTick - RAK.TickCount); 

21   LastTick = RAK.TickCount;     //Setting time variable 

22       Iterations = 10;  //Next position is near current position, so we need less iterations 

23 } 
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RAK

 Adept Cobra™ s600

    

Adept Cobra™ s600

Adept Cobra™ s600
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 Adept Cobra™ s600

41 kg Weight 

± 105˚Joint 1

Joints Range
± 150˚ Joint 2

210 mm Joint 3 

± 360˚Joint 4 

386˚/sec Joint 1

Joint Speeds
720˚/secJoint 2 

1100 mm/sec Joint 3 

1200˚/sec Joint 4 

 KUKA KR 30 HA

KUKA KR 30 HA

KUKA KR 30 HA



 
  

   
   

   
ك 

تي
ربا

ي 
ها

و 
از

ك ب
تي

ما
ين

س
٢

١۴
   

   
   

  

 KUKA KR 30 HA

6Number of axes

635 kg Weight 

±185˚Axis 1 (A1)

Axis Range

+35˚/–135˚ Axis 2 (A2) 

+158˚/–120˚ Axis 3 (A3)

±350˚ Axis 4 (A4) 

±119˚ Axis 5 (A5) 

±350˚ Axis 6 (A6)

140˚/s Axis 1 (A1)

Axis Speed

140˚/sAxis 2 (A2) 

140˚/s Axis 3 (A3)

260˚/s Axis 4 (A4) 

245˚/s Axis 5 (A5) 

322˚/s Axis 6 (A6)

2498 A

Work envelope

3003 B

2033 C

1218 D

815 E

1084 F

820 G

27.2 m3 Volume
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 MOTOMAN HP3JC

MOTOMAN HP3JC

 

MOTOMAN HP3JC
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 MOTOMAN HP3JC

6Controlled Axes

27 kg Approximate Mass 

±160˚S-Axis (Turning/Sweep)

Maximum      

Motion            

Range

±25˚ S-Axis (Wall Mount)

+90˚/–85˚ L-Axis (Lower Arm)

+260˚/–105˚ 
U-Axis       

(Upper Arm)

± 170˚ R-Axis (Wrist Roll) 

± 120˚ B-Axis (Bend/Pitch/Yaw)

± 360˚ T-Axis (Wrist Twist)

200˚/sS-Axis 

Axis Speed

150˚/sL-Axis 

190˚/sU-Axis 

300˚/s R-Axis 

300˚/sB-Axis 

420 ˚/s T-Axis

 FANUC ARC Mate® 50iC/5L

     

FANUC ARC Mate® 50iC/5L
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FANUC ARC Mate® 50iC/5L
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FANUC ARC Mate® 50iC/5L

6 Axes 

29 kgMechanical weight 

340 (360 option)J1

Motion range 

(degrees)

230 J2 

373 J3 

380 J4 

240 J5 

720 J6 

270 J1

Motion speed 

(degrees/s)

270J2 

270 J3 

450 J4 

450 J5 

720 J6 

 ABB IRB 6620LX

ABB IRB 6620LX
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ABB IRB 6620LX

ABB IRB 6620LX

6 Number of axes 

610 kg (5-axis manipluator only)Manipulator weight 

1.8 to 33 mAxis 1

Working range

+125˚ to –125˚ Axis 2 Arm 

+70˚ to –180˚  Axis 3 Arm 

+300˚ to –300˚ Axis 4 Wrist 

+130˚ to –130˚ Axis 5 Bend 

+300˚ to –300˚ Axis 6 Turn 
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3.3 m/sAxis 1

Axis max speed

90˚/sAxis 2 Arm 

90˚/s Axis 3 Arm 

150˚/s Axis 4 Wrist 

120˚/s Axis 5 Bend 

190˚/s Axis 6 Turn 

 

RAK

PA10-7CAdept Cobra™ s600

KUKA KR 30 HAMOTOMAN HP3JCFANUC ARC Mate® 50iC/5L

ABB IRB 6620LX
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  Constants  

  Math  

  RAK  

  RobotModel  

  Robot  

  FileDialog  

  Scene  

  Graph  

  Windows  

  PA10-7CRAK  

    

  Adept Cobra™ s600  

  KUKA KR 30 HA  

  MOTOMAN HP3JC  
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