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CININRWNE

/1 Copyright (C) 2001 Gabriel Taubin

inmport java.aw.*;
inport java.aw.event.*;
inport java.aw.inmage.*;

public class Phot o3DPanel Meshi ng
ext ends Phot o3DPanel
i npl ements Acti onLi st ener

{
private Phot o3DDesktop _p3dd = null;
private float _actual Emin = -1.0f;
private float _actual Emax = -1.0f;

private TextField tf_ACTUAL_EM N = nul | ;
private TextField tf_ACTUAL_EMAX = nul | ;

private float _targetEnmin -1.0f;
private float _target Emax -1.0f;
private TextField tf_TARGET_EM N = nul | ;
private TextField tf_TARGET_EMAX = nul | ;

private Button b_PAINT = null;

private Button b_COLLAPSE = null;

private Button b_REFINE = null;
private Button b_FLIP =null;
private int _snoot h_N 10;

private float _smooth_A 0. 50f;
private float _smooth_B = -0.51f;
private TextField tf_SMOOTH N = null;

private TextField tf_SMOOTH A = null;
private TextField tf_SMOOTH B = null;
private Button b_SMOOTH =null;

publ i c Phot o3DPanel Meshi ng(i nt x0, int y0, int width, int height,
int rowHei ght, int columSpace, int rowSpace,
Phot 03DDeskt op p3dd)

_p3dd = p3dd;

set Layout (nul 1) ;

set Si ze(w dt h, hei ght);
set Locat i on(x0, y0);

int columwWdth = width;

nt IW= 4%rH
nt x2 = x1+l WrS;
nt tW= cW(x2-x1);

int x = 0;

1
int y =0;
int rS = rowSpace;
int rH = rowHei ght;
int cW= col umWdt h;
int x1 = x;
i
i
i

Label 10 =
_newLabel (" ACTUAL EDGE LENGTHS", g080, g240,
Label . CENTER, X, y, col utmW dt h, r owHei ght ,t hi s);

y += rowHei ght +r owSpace;
{

Label 100 =

_newLabel (" M N', gl67, g000, Label . LEFT, x1,y, | WrHthis);
tf_ACTUAL_EM N =

_newTextField("",x2,y,tWrHthis,this);
tf _ACTUAL_EM N. set Edi t abl e(f al se);
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y += rowHei ght +r owSpace;

Label 101 =

_newLabel (" MAX", gl67, g000, Label . LEFT, x1,y, | WrHthis);
tf_ACTUAL_ENMAX =

_newTextField("",x2,y,tWrHthis,this);
tf _ACTUAL_EMAX. set Edi t abl e(f al se);

}
y += rowHei ght +r owSpace;
Label 11 =

_newLabel (" TARGET EDGE LENGTHS", g080, g240,
Label . CENTER, X, y, col utmW dt h, r owHei ght ,t hi s);

+= rowHei ght +r owSpace;

~~

Label 100 =

_newLabel (" M N', gl67, g000, Label . LEFT, x1,y, | WrHthis);
tf_TARGET_EM N =

_newlextField("",x2,y,tWrHthis,this);

+= rowHei ght +r owSpace;

~~

Label 101 =
_newLabel (" MAX", gl67, g000, Label . LEFT, x1,y, | WrHthis);
tf_TARGET_EMAX =
_newlextField("",x2,y,tWrHthis,this);
}

y += rowHei ght +r owSpace;
b_PAINT =

_newBut t on( " PAI NT TARGET EDGES", X, Yy, col utmW dt h, r owHei ght ,thi s, this);

y += rowHei ght +r owSpace;
Label 12 =
_newlLabel ("SI MPLI FI CATI ON', g080, g240,
Label . CENTER, x, y, col umW dt h, r owHei ght ,t hi s);

y += rowHei ght +r owSpace;
b_COLLAPSE =
_newBut t on( " COLLAPSE EDGES", X, y, col umW dt h, r owHei ght ,t hi s, this);

y += rowHei ght +r owSpace;
Label 13 =
_newLabel (" REFI NEVENT", g080, g240,
Label . CENTER, X, y, col utmW dt h, r owHei ght ,t hi s);

y += rowHei ght +r owSpace;
b_REFINE =
_newBut t on( " SUBDI VI DE ADAPTI VELY", X, y, col utmW dt h, r owHei ght ,t hi s, this);

y += rowHei ght +r owSpace;
Label 14 =
_newlLabel (" OPTI M ZATI ON', g080, g240,
Label . CENTER, x, y, col umW dt h, r owHei ght ,t hi s);

y += rowHei ght +r owSpace;
b_FLIP =
_newBut ton(" FLI P EDGES", X, y, col umW dt h, r owHei ght ,t hi s, this);

y += rowHei ght +r owSpace;
Label |5 =
_newLabel (" SMOOTHI NG', g080, g240,
Label . CENTER, X, y, col utmW dt h, r owHei ght ,t hi s);

y += rowHei ght +r owSpace;

Label | _SMOOTH N =

_newLabel ("N', g167, g000, Label . LEFT, x1,y, | WrHthis);
tf_SMOOTH_N =

_newTextField("",x2,y,tWrHthis,this);
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y += rowHei ght +r owSpace;
{
Label |_SMOOTH A =
newLabel (" A", g167, g000, Label . LEFT, x1,y, | WrHthis);
tf_SMOOTH A =
_newTextField("",x2,y,tWrHthis,this);
}
y += rowHei ght +r owSpace;
{
Label |_SMOOTH B =
newLabel ("B", g167, g000, Label . LEFT, x1,y, | WrHthis);
tf_SMOOTH B =
_newTextField("",x2,y,tWrHthis,this);
}
y += rowHei ght +r owSpace;
b_SMOOTH =

~_newBut t on( " SMOOTH', X, y, col unmW dt h, r owHei ght ,t hi s, t hi s);
}
updat eText () ;

i npl ements Acti onLi st ener

public void actionPerforned(ActionEvent e)

bj ect src = e.getSource();
String cnd = e. getActi onConmand();
i f(src==b_PAINT) {

pai nt Tar get Edges() ;
i f(src==b_COLLAPSE) {
col | apseEdges()

REFI NE) {

}

} else if(src==

} else if(src==b_FLIP) {
}

}

refi neEdges()
flipEdges();
el se if(src==b_SMOOTH) {
smoot hCoor d() ;
else if(src==tf_SMOOTH N) {
String text = tf_SMOOTH_N. get Text().trin();
int sn = _snmooth_N;
try { _smooth_N = Integer.val ueO (text).
cat ch(Exception ee) { _snmooth_N = sn;
} else if(src==tf_SMOOTH A) {
String text = tf_SMOOTH A get Text().trin();
float sa = _smooth_A;
try { _smooth_A = Float.valueOf (text).fl oatValue(); }
catch(Exception ee) { _smoth_A = sa;
} else if(src==tf_SMOOTH B) {
String text = tf_SMOOTH_B. get Text().trin();
float sb = _smooth_B;
try { _smooth_B = Float.valueO (text).floatValue(); }
cat ch(Exception ee) { _snooth_B = sb;
} else if(src==tf_TARGET_EM
String text = tf _TARGET_EM N.get Text().trim();
float f = _targetEnin;
try { _targetEmin = Float.valueO (text).floatValue(); }
catch(Exception ee) { _targetEmin = f;
} else if(src==tf_TARGET_EMAX) {
String text = tf_TARGET_EMAX. get Text().trim();
float f = _target Emax;
try { _targetEmax = Float.valueOf(text).floatValue(); }
catch(Exception ee) { _targetEmax = f;

intVvalue(); }

}
updat eText () ;

private void updateText () {

if(_target Em n<0.0f ||

i f(_target Emax<0.0f ||
tf _ACTUAL_EM N. setText("
t f _ACTUAL_EMAX. set Text ("
tf _TARGET_EM N. set Text ("

_target Emi n<_act ual Eni n)

target Emax>_act ual Emax)
"+_actual Enin);
"+_act ual Emax) ;
"+_target Em n);

_targetEmn
_target Emax

_actual Em n;
_act ual Enax;
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}

tf _TARGET_EMAX. set Text ( "
tf_SMOOTH_N. set Text ("
tf_SMOOTH_A. set Text ("
tf_SMOOTH_B. set Text ("

"+_target Emax) ;
"+_snooth_N) ;
"+ —_snoot h_A) ;
"+_snooth_B);

public voi d updat eAct ual EdgeLengt hs() {

}

Ifs ifs = _p3dd.getlfs();
if(ifs!=null) {

VecFl oat coord = ifs.getCoord();

/1 the Graph class is conmposed of the vertices and edges of the nesh
/'l these edges are not oriented
/1 GraphEdge Graph.getEdge(int i, int j)

/1 gets the edge connecting vertices i and j,

/1 or null if no such edge exists
/1

G aph g = ifs.getEdges();

/1

GraphEdge e = null;

/1 public class GaphEdge {

11 public int getlndex();

11 public int getQherVertex(int iV);
11 public int getVertex(int i);

11 public boolean isVertex(int iV);
I}

int nV = g.getNunber Of Vertices();
int iV,iV0,iVl,iE
float dx,dy, dz, eL;
_actual Emin = -1.0f;
act ual Emax = -1.0f;
/ this loop allows you to visit each edge exactly onece
/ these edges are not oriented
/ the inner |oop does not traverse all the edges incident to iV,
/ but just those which connect iV with another vertex of higher
/ index
or (i V=0;iVv<nV;iV++) {
for(e=g. get Fi rst Edge(iV);e!=null;e=g. get Next Edge(e)) {
/1 renenber that these are not half-edges
iE = e.getlndex();
/1 get vertex indices of edges'
iVO = e.getVertex(0);
iVl = e.getVertex(1);

ends

/1 conpute displacement fromone vertex to the other
dx = coord.get(3*iVO )-coord.get(3*iVl );

dy = coord. get (3*i VO+1) - coord. get (3*i V1+1);

dz = coord. get (3*i VO+2) - coord. get (3*i V1+2);

/1 conpute edge |ength

eL = (float)Math.sqrt (dx*dx+dy*dy+dz*dz);

/1 update m n-nax
i f(_actual Em n<0. 0f ||
i f(_actual Emax<0. Of ||

elL;
el;

eL<_actual Emi n) _actual Em n
eL>_actual Enax) _actual Emax
}
}
}

public void paint Tar get Edges() {

System out . printl n("Phot o03DPanel Meshi ng. pai nt Tar get Edges() {");

Systemout. println("
Systemout. println("

_targetEmn
_target Emax

= "+_targetEmin);
= "+_target Enax);
fsifs p3dd getlfs();

f(if 5'—nu| ) {

/1 make sure ifs has col or per face
ifs.eraseColor();

VecFl oat color = ifs.getColor();

int nF = ifs.getNunber Of Faces();

col or. pushBack(3*nF, 1.0f); // initialize all face colors to white
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i fs.setCol orPerVertex(false);

VecFl oat coord = ifs.getCoord();

/1 class G aphFaces extends G aph

/1 and provides a list of incident faces per edge

GraphFaces g = ifs.getEdges();

GraphEdge e = null;

int nvV = g.get Nunber Of Vertices();

int iV,iV0,iVLiEiF,i,nFe;

float dx,dy, dz,eL;

for(iV=0;iV<nV;iV++) {

for(e=g. get First Edge(iV);e!=null;e=g.get Next Edge(e)) {

iE = e.getlndex();

iVO = e.getVertex(0);

ivi e.get Vertex(1);

dx = coord.get(3*iVO )-coord.get(3*iVl );
dy = coord. get (3*i VO+1) - coord. get (3*i V1+1);
dz = coord. get (3*i VO+2) - coord. get (3*i V1+2);
eL = (float)Math.sqrt(dx*dx+dy*dy+dz*dz);
nFe =

g. get Nunber Of EdgeFaces(e) ;
if(eL<_targetEnmin) {

for(i=0;i<nFe;i++) {
/1 get the index of the i-th face incident to e
i F = g.get EdgeFace(e,i);
Il set face color to red
color.set(3*iF ,1.0f);
color.set(3*i F+1,0.0
color.set(3*i F+2,0.0
}

} else if(eL>_target Emax) {

)
).

for(i=0;i<nFe;i++) {
/1 get the index of the i-th face incident to e
i F = g.get EdgeFace(e,i);
/'l set face color to blue
color.set(3*iF ,0.0f);
col or.set(3*i F+1, 0. 0f);
col or.set(3*i F+2, 1. 0f);

}

}
}

}
i fs. set HasChanged(true);
_p3dd. refresh();

)System out.printin("}");

public void updateState() {

updat eAct ual EdgeLengt hs();
updat eText () ;

private void col | apseEdges() {

Ifs ifs = _p3dd.getlfs();
if(ifs!=null &% ifs.isTriMesh()) {
I*

/1l renpve properties
ifs.eraseColor();
ifs.eraseNornal ();
ifs.eraseTexCoord();

I/ number of vertices
int nvV = ifs.getNunber O Coord();

VecFl oat coord
Vecl nt coor dl ndex

= ifs.getCoord();

= ifs.get Coordl ndex();

/1 use an array of ints to indicate which vertices coll apse
int i;

int[] father = newint[nV];
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}

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

father[i] =1i;
/1 select an independent set of edges shorter than _targetEmn
11 use an array of bool eans to indicate which vertices are
1/ avail abl e while traversing the edges

col | apse the chosen vertices
for each edge(i,j) in the set
if valence(i)>valence(j) set father[j]=i
el se set father[i] =)

Il the used vertices (father[i]==i) are not consecutive 0...nV -1
to fix this create a new array newVertex

/1 so that { newMertex[i] father[i]==i } ={ 0...nvV -1}

/1 and if father[i] = | then newertex[i]=newertex[j]

// create a newCoord array copying vaues from coord
VecFl oat newCoord = new VecFl oat ();

/1 create a newCoordl ndex array

/'l replacing each non-negative index i in coordlndex by newertex[i]
/1 and deleating triangles with repeated indices

Vecl nt newCoordl ndex = new Veclnt();

/1 swap coord and newCoord

/1 swap coordl ndex and newCoor dl ndex
coor d. swap( newCoor d) ;

coor dl ndex. swap( newCoor dl ndex) ;

/1 remake connectivity data structures
i fs. makeConnectivity();

/1 append nornals per face for shading
i fs. addNor mal Per Face();

Il refresh display
i fs. set HasChanged(true);
_p3dd. refresh();

*/
}

private void refineEdges() {

Ifs ifs = _p3dd.getlfs();
if(ifs!=null &% ifs.isTriMesh()) {
I*

/1 renpve properties
ifs.eraseColor();
ifs.eraseNornal ();
ifs.eraseTexCoord();

VecFl oat coord
Vecl nt coor dl ndex

ifs.getCoord();
i fs. get Coordl ndex();

/1 mark vertices of edges |onger than _target Emax
int nE = ifs.get Nunber O Edges() ;

for each edge {
if both ends are marked {
create a new vertex at the m dpoint of the edge
new vertex index is coord.size()/3
append coordinates to coord array
save the new vertex index in an array indexed by edge index
}
}

Vecl nt newCoordl ndex = new Veclnt();

11
11
11
11
11
11
11
11

/1 for each triangle {
1/ if three vertices are marked {
11 get vertex indices of three vertices and three edge vertices
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11

—_———m—m—m————————

/
/
/
/
/
/
/
/
/
/
/
/
/

11

and append four triangles to newCoordl ndex:
be careful with triangle orientation

newCoor dl ndex. pushBack(i);
newCoor dl ndex. pushBack(j);
newCoor dl ndex. pushBack(k) ;
newCoor dl ndex. pushBack(-1);

} else if two vertices are marked {
get vertex indices of three vertices and edge vertex
and append two triangles to newCoordl ndex:

} else {
copy triangle to newCoordl ndex

}

swap coordl ndex and newCoor dl ndex

coor dl ndex. swap( newCoor dl ndex) ;

/1

remake connectivity data structures

ifs. mkeConnectivity();

11

append normal s per face for shading

i fs. addNor nal Per Face() ;

/1

refresh display

i fs.set HasChanged(true);
_p3dd. refresh();

*/
}
}

private void flipEdges() {
Ifs ifs = _p3dd.getlfs();
if(ifs!=null & ifs.isTriMesh()) {
/k

}
}

simlar to col |l apsEdges()
renove properties

choose independent set of collapsible edges
read paint Target Edges() to | earn how to access
the triangles incident to each edge

use the method

bool ean GraphFaces. i sRegul ar Edge( G aphEdge e)

as a first "collapsibility" test

you can al so test the angle of triangle normals
(shoul d be small) and the shape of the projected
quadrilateral on a tangent plane (should be convex)
as better choices

the coord array needs no changes here

the coordlndex array can be edited in place

each edge to be flipped is regular, and so, it has two
incident triangles

flipping the two triangles only require switching a few
val ues of coordl ndex

remake connectivity

append face normal s

refresh display

private void conputelLapl aci an(Gaph g, float[] v, float[] Kv) {
I*
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int nV = g.getNunber Of Vertices();

X

Il
fl

X
Il

X
Il

X
Il
X
X

X
X

*/
}

private void snoot hCoord

I f
if

we assune that v.|ength>=3*nV && Kv. | engt h>=3*nV

use a new array to accunul ate the vertex weights
oat[] w = new float[nV];

initialize wand Kv to zero

for each edge e=(i,j) {
conpute the displacenent vector dv = v_i -v_j
add dv to Kv_i
add 1to wli
add -dv to Kv_j
add 1towj
}

normal i ze Kv dividing the three components of Kv_i by w.i

return

sifs :_p3dd.get|f5(());{
(ifst=null) {
/k

/1 erase properties
int nV = ifs. get Nunmber Of Coord();

oat[] v = ifs.getCoord().getArray();

use an auxiliary array to conpute the |aplacian of v
oat[] Kv = new float[3*nV];

—_—==5

! for(i=0;i<_snooth_n;i++) {

/ | anbda = _snooth_a if i is even and _smooth_b if i is odd
/ conpute the | aplacian Kv of v

/ update v

/ v -= | ambda*Kv

/

/1 append face normal s

/1 no need to remake connectivity !!!

-

/ refresh display
*/
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