Proposed FIP: Transformation Persistence Functionality

General.

The main purpose of this functionality is to have control over object presentations during viewer transformations. For example, we can forbid visible representation of an object to response to changes of viewer scale factor, or we can force it to behave like static trihedron in the corner of view scene. 

Implementation of this functionality should take into account both visualization and selection of presentations. Initially, the need for this functinality emerged in ISYMOST project, and visualization aspect was partially completed within this project. Therefore, it is very desirable to finalize the results of this developemnt and integrate them into OpenCASCADE Technology.

In general, even if only visualization part of transform persistence is implemented, it looks very helpful in certain cases when it is necessary to display (non-selectable) objects with some degree of invariance with respect to view operations.

The transform persistence option has two parameters: flag and point (for relative transform persistence).
The flags are:

Graphic3d_TMF_None
No persistence

Graphic3d_TMF_PanPers
Object doesn’t move

Graphic3d_TMF_ZoomPers
Object doesn’t resize

Graphic3d_TMF_RelativeZoomPers
Object doesn’t resize, but its presentation behavior looks like marker if parameter point placed in object center

Graphic3d_TMF_RotatePers
Object doesn’t rotate

Graphic3d_TMF_RelativeRotatePers
Object rotates near parameter point

Graphic3d_TMF_TriedronPers
Object behaves like trihedron

Graphic3d_TMF_FullPers
Pan, Zoom and Rotate transform persistence

Graphic3d_TMF_RelativeFullPers
Pan, Relative Zoom and Relative Rotate transform persistence

All flags are bit masks and we can combine them by operator |. For example, Pan Persistence and Zoom Persistence. But some combination is forbidden:  



Graphic3d_TMF_ZoomPers | Graphic3d_TMF_RelativeZoomPers;



Graphic3d_TMF_RotatePers | Graphic3d_TMF_RelativeRotatePers;



Any flag | Graphic3d_TMF_TriedronPers.

NOTE: Parameters of transform persistence affect the whole presentation.

Interface for transform persistence functionality:

· Graphic3d_Structure::SetTransformPersistence(const Graphic3d_TransModeFlags&)

· Graphic3d_Structure::SetTransformPersistence(const Graphic3d_TransModeFlags&AFlag,

                                                                   const gp_Pnt& APoint )

· PrsMgr_PresentableObject::SetTransformPersistence(const Graphic3d_TransModeFlags&)

· PrsMgr_PresentableObject::SetTransformPersistence(const Graphic3d_TransModeFlags&,    
 




                   const gp_Pnt& ThePoint )

Visualization.

See the follow example:

/**************************************************************************/

class SV_Obj : public AIS_Shape

{

public:

  SV_Obj( TopoDS_Shape aShape ):AIS_Shape( aShape ){};

  ~SV_Obj(){};

protected:


  void Compute(const Handle(PrsMgr_PresentationManager3d)& aPresentationManager,

               const Handle(Prs3d_Presentation)& aPresentation,

               const Standard_Integer aMode = 0)

  {

    Handle(Graphic3d_Group) aGroup = Prs3d_Root::CurrentGroup(aPresentation);
            

    Graphic3d_Vertex Vtx( 0, 0, 0 );

    Graphic3d_Array1OfVertex anVArray( 0, 7 );

    double aPi = 3.141592653589793238;

    double aPan = 100.;

    int i = 0; 

    for( i = 0; i <= 6; i++ )

    {


Vtx.SetXCoord( aPan + 100*cos(double(2*i)*aPi / 6.) );


Vtx.SetYCoord( aPan + 100*sin(double(2*i)*aPi / 6. ) );

       Vtx.SetZCoord( aPan );

       anVArray.SetValue( i, Vtx );

    }      

    Graphic3d_Vector aVector( 0, 0, 10 );

    aGroup->Polygon( anVArray, aVector );

  }

public:

    DEFINE_STANDARD_RTTI(SV_Obj)

};

DEFINE_STANDARD_HANDLE(SV_Obj,AIS_InteractiveObject)

IMPLEMENT_STANDARD_HANDLE(SV_Obj,AIS_InteractiveObject)

IMPLEMENT_STANDARD_RTTIEXT(SV_Obj,AIS_InteractiveObject)

/**************************************************************************/

void main( int argc, char** argv )

{

  //some code…

  aisSh1->SetTransformPersistence( Graphic3d_TMF_RelativeZoomPers,

                                   gp_Pnt( 100, 100, 100 ) );

  //draw attention: center point of polygon and parameter point are identical

  //some code…
}
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On follow snapshot we have two polylines also (center points are (0,0,0) and (200, 200, 200))
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If we’ll make a zoom out, we’ll see the follow:

If we have not relative flag Graphic3d_TMF_ZoomPers:
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A special case: Graphic3d_TMF_TriedronPers. Parameter point defines a position of object in view. See the follow table:

X = 0
Y = 0
Center of view window

X > 0
Y > 0
Right upper corner of view window

X > 0
Y < 0
Right lower corner of view window

X < 0
Y > 0
Left upper corner of view window

X < 0
Y < 0
Left lower corner of view window

Z coordinate of parameter point defines the gap from border of view window (except center position)

Example: parameter point = ( 1, 1, 100 )

Draw attention, that Z = radius of polygon and presentation computes relative point (0,0,0), i.e.

  void Compute(const Handle(PrsMgr_PresentationManager3d)& aPresentationManager,

               const Handle(Prs3d_Presentation)& aPresentation,

               const Standard_Integer aMode = 0)

  {

    Handle(Graphic3d_Group) aGroup = Prs3d_Root::CurrentGroup(aPresentation);
            

    Graphic3d_Vertex Vtx( 0, 0, 0 );

    Graphic3d_Array1OfVertex anVArray( 0, 7 );

    double aPi = 3.141592653589793238;

    double aPan = 0.;

    int i = 0; 

    for( i = 0; i <= 6; i++ )

    {


Vtx.SetXCoord( aPan + 100*cos(double(2*i)*aPi / 6.) );


Vtx.SetYCoord( aPan + 100*sin(double(2*i)*aPi / 6. ) );

       Vtx.SetZCoord( aPan );

       anVArray.SetValue( i, Vtx );

    }      

    Graphic3d_Vector aVector( 0, 0, 10 );

    aGroup->Polygon( anVArray, aVector );

  }
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See pictures:
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Selection.

Possible approach to interactive selection of objects having some transformation persistence in effect is yet to be analyzed. There are some problems with detection in interactive context, because a sensitive entity is built one time per call of method Compute() for object. But transform persistnece requires either recomputing ALL existing sensitive entity after any view transformation (very slowly) or dynamically process sensitive entity with current view window parameters (faster, than first case; however, some problems are expected with respect to sorting of sensitive entities in ViewerSelector).

Selection NOT Implemented.
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