5. 2. 4 Glossary of view transformations 

The next terms are used to define view orientation, i.e. transformation from World Coordinates (WC) to the View Reference Coordinates system (VRC)

	View Reference Point (VRP)
	Defines the origin of View Reference Coordinates.

	View Reference Plane Normal (VPN)
	Defines the normal of projection plane of the view.

	View Reference Up Vector (VUP)
	Defines the vertical of observer of the view


The next terms are used to define view mapping, i.e. transformation from View Reference Coordinates (VRC) to the Normalized Projection Coordinates (NPC)

	Projection type
	Orthographic or perspective.

	Projection Reference Point (PRP)
	Defines the position of the observer

	Front Plane Distance (FPD)
	Defines the position of the front clipping plane in View Reference Coordinates system.

	Back Plane Distance (BPD)
	Defines the position of the back clipping plane in View Reference Coordinates system.

	View Plane Distance (VPD)
	Defines the position of the view projection plane in View Reference Coordinates system. View plane must be located between front and back clipping planes. 

	Window Limits
	Defines the visible part of the view projection plane (left, right, top and bottom clipping planes: Umin, Umax, Vmax and Vmin respectively) in View Reference Coordinates.


The V3d_View API uses the following terms to define view orientation and mapping
	At 
	Position of View Reference Point (VRP) in World Coordinates

	Eye
	Position of the observer (projection reference point) in World Coordinates. Influences to the view projection vector and depth value. 

	Proj
	View projection vector (VPN)

	Up
	Position of the high point / view up vector (VUP)

	Depth
	Distance between Eye and At point

	ZSize
	Distance between front and back clipping planes

	Size
	Window size in View Reference Coordinates 

	Focal Reference point
	Position of Projection Reference Point (PRP) in World Coordinates

	Focale
	Distance between Projection Reference Point (PRP) and View projection plane


5. 2. 5 Management of perspective projection 

The perspective projection allows definition of viewing volume as a truncated pyramid (frustum) with apex at the Projection Reference Point. In the View Reference Coordinate system it can be presented by the following picture:
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Figure 1 View Reference Coordinate System, perspective viewing volume and view mapping parameters for asymmetric perspective projection
Since OCCT 6.3 it is possible to make the viewing frustum symmetric with respect to the center of the view located at [ 0.5 * (Umin + Umax), 0.5 * (Vmin + Vmax) ]. 
The view window bounds (Umin, Umax, Vmin and Vmax) are changed by panning and fit operations. 
The viewing frustum apex always has Z = Zprp, while its U and V coordinates are updated each time the view mapping changes. 
Simply define CSF_SYM_PERSPECTIVE environment variable to activate this perspective projection mode.
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Figure 2 View Reference Coordinate System, perspective viewing volume and view mapping parameters for symmetric perspective projection
The perspective projection is defined by two parameters:

· Depth value defines distance between Projection Reference Point and the nearest (front) clipping plane. 

· ZSize defines distance between Front and Back clipping planes. The influence of this parameter is caused by the OCCT specific to center viewing volume around View Reference Point so the front and back plane distances were the same: FPD = BPD = ZSize / 2.
Note that the closer the displayed object to the Projection Reference Point the more visible its perspective distortion. Thus in order to get good perspective it is recommended to set ZSize value comparable with the expected model size and small Depth value.
However, very small Depth values might lead to inaccuracy of “fit all” operation and to non-realistic perspective distortion. 
Example 

// Create a Perspective View in Viewer VM

Handle(V3d_PerspectiveView) V = 

new V3d_PerspectiveView(VM); 

// Set the ZSize 

V->SetZSize(2000.) ; 

// Set the Depth value

V->SetDepth(20.) ; 

// Set the current mapping as default
// to be used by Reset() operation
V->SetViewMappingDefault() ; 

As alternative to manual setting of perspective parameters the V3d_View::DepthFitAll function can be used. 

Example 

// Display  shape in Viewer VM

Handle(AIS_InteractiveContext) aContext =

new AIS_InteractiveContext(VM); 

aContext->Display(shape);

// Create a Perspective View in Viewer VM

Handle(V3d_PerspectiveView) V = 

new V3d_PerspectiveView(VM); 

// Set automatically the perspective parameters

V->DepthFitAll() ; 

// Fit view to object size 

V->FitAll();

// Set the current mapping as default

// to be used by Reset() operation

V->SetViewMappingDefault() ; 

It is necessary to take into account that during rotation Z size of the view might be modified automatically to fit the model into the viewing volume. 

Make sure the Eye point never gets between Front and Back clipping planes. 
In perspective view, changing Z size results in changed perspective effect. To avoid this, an application should specify the maximum expected Z size using V3d_View::SetZSize() method in advance. 

V3d_View::FitAll() with FitZ = Standard_True and V3d_View::ZFitAll() also change the perspective effect and should therefore be used with precautions similar to those for rotation.
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