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Introduction

* Presenting a framework for real-time
selective refinement of arbitrary
progressive meshes.
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different LOD’s coexist
over surface
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Framework

 Vertex hierarchies




Vertex hierarchy
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Selective refinement

MMMM
Dve IR

selectively refined mesh
Restrictions?



Selective Refinement
Framework

M :The set of all meshes MS produced
from M° by a subsequence S of legal
vsplit transformations.
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Selective Refinement
Framework

We define a set of preconditions for
vsplit and ecol to be Iegal.
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Selective Refinement
Framework

struct ListNode { // Node possibly on a linked list
ListNode™ next; // 0 if this node is not on the list
ListNode™ prev;

};

struct Vertex {

ListNode active; // list stringing active vertices V

Point point:

Vector normatl:

Vertex™ parent; // 0 if this vertex is in M°

Vertex™ vr; // 0 if this vertex is in M; (vu=vt+1)
// Remaining ﬁé‘fa’s encode vsplit information, defined if vt 7 0.

Face™ f7. A(fr=f1+1)

Face™ fn[4]: // required neighbors fuo, fu1, fm2, fm3

Refinelnfo refine.info:; // defined in Section 4
}:




Selective Refinement
Framework

struct Face {

ListNode active; // list stringing active faces F
mt matid.: // material identifier
// Remaining fields are used if the face is active.
Vertex™ vertices[3]; // ordered counter-clockwise
Face™ neighbors|3]; // neighbors|i| across from vertices|i]
}:
struct SRMesh { // Selectively refinable mesh
Array<Vertex> vertices: //setV of all vertices
Array<Face> faces; // set F of all faces

ListNode active_vertices; // head of list VC 'V
ListNode active_faces: /' head of list F C F

}:
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Refinement criteria

function grefine(v;)

// Refine only if it affects the surface within the view frustum.
if outside_view_frustum(vs) return false

// Refine only if part of the affected surface faces the viewer:
if oriented_away(v;) return false

// Refine only if screen-projected error exceeds folerance T.
if screen_space.error(v;) < 7 return false
return 7rue
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Refinement criteria

* View frustum
* Use bounding sphere
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Refinement criteria

« Surface orientation
* Consider the space of normals




Refinement criteria
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| procedure adapt_refinement()
| for eachv € I/
if v.vt and grefine(v)
force_vsplit(v)
else if v.parent and ecol_legal(v.parent) and
not qrefine(v.parent)
ecol(v.parent)  // (and reconsider some vertices)
procedure force_vsplit(v') {
stack « V'
while v + stacik.top()
ifvatand v e F
stack.pop() /v was split earlier in the loop
elseifv g I
stack.push(v.parent)
else if vsplitJegal(v)
stack.pop()
vsplit(v) / (placing v.vt and v.ovu next in list V)
else fori € {0...3}
if v.fu[i] € F
// force vsplit that creates face v.fu[i]
stack.push(v.fn[i].vertices[0].parent)”

Copyrigl
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Algorithm

 The number of active faces can vary
dramatically depending on the view.

* We can change tolerancer

e m: desired number of faces.
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Rendering

« Use triangle strip to achieve optimal
rendering performance.




Result
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