Journal of Digital Contents Society Vol. 15 No. 3 Jun. 2014(pp. 347-355)
http://dx.doi.org/10.9728/dcs.2014.15.3.347

Primal Tree?] Z7t £8 AZ3y BN 4

24 g @44 5o ofFgA o)A IREAERl octree’t EE AME-H
X3le 543 A4 HERE WS % 5102 PgukAHQl octree
A AZY doy TE AZEY AP xd D99 ELXIF s o] EAE 2

9ttt B =R A = dual octree’t YHFAQ octreed] ©HL A
el B8-S FdsigEts 5 A G dM2FA] BITE AMES S oY
P EE FAIES AEAT 4 v U Z Lefebvreet HoppeZl AISHE primal treeS 83 & AL
AAlgt)y, =3k Eg] Fxo WA 9] A= Morton coded $-&3F 339 primal tree 74

N
R
0 o

Q.
c

=X
(]

(o]

o
[0}

¢

N
N
2
2
i
jud
=

JIHE : SEcl, ¥ Edl, Tl Ecdl, S =8 M358, 28 IS, Ec| S

Analysis on Spatial Sampling and Implementation for Primal
Trees

Taejung Park*

Abstract

1.1 45 =73

The general octree structure is common for various applications including computer graphics,
geometry information analysis and query. Unfortunately, the general octree approach causes
duplicated sample data and discrepancy between sampling and representation positions when
applied to sample continuous spatial information, for example, signed distance fields. To address
these issues, some researchers introduced the dual octree. In this paper, the weakness of the dual
octree approach will be illustrated by focusing on the fact that the dual octree cannot access some
specific continuous zones asymptotically. This paper shows that the primal tree presented by
Lefebvre and Hoppe can solve all the problems above. Also, this paper presents a three-dimensional
primal tree traversal algorithm based the Morton codes which will help to parallelize the primal tree
method.
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(Figure 1) General octree structure for
three-dimensional geometry
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(Figure 2) General quadtree structure

for two-dimensional geometry
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(Figure 3) The red dot represents a shared
sampling point. Since the sampling point is
a common corner of all neighboring 8 nodes,
it is hard to avoid duplication and maintain
the sampled data.

o

$% 25 A4

A7, dual octree™= A=l
Al o] &gt

2.3 Primal Tree

-
£3
o
lon
<
=
b
s
Q
=}
i}
¢

= S| A7l o
OB (| E E0f olm A oA & TR QX
AEHAQ do)e] T84 B FAY dA
2 45 298 48 7 U AR EY 72
Z A¢tsta o] o]E& primal treeztx T
vl QltH8l. Z# v o] primal tree:= A A<l
ARl webd HEE5E chid =29 Hd A<
7} A2 thEr g child ==9 99 el
H7F 221e] parent =9k 3 st 5
A, 2y ER % A4 stel e a3 ui
of o] dloly Fx7F AFste Ay FHEAE
ETetal 2 A& AgHoltt. (2 H)lA =
AubA el octree?t primal tree?] xFo]lH S A|A|

=& A= primal tree’} dual octree®t
A
=4

Z3 A treed =TV EI =



350 CIXIE28 =53 =2X M15& H3= (2014. 6)

(19 4) QA SEI(AAZE 499
dede S8 A=E AA)9 F
SED (Y AR ge Foz HA)

(Figure 4) General octree (actually,
quadtree is shown for simplicity) and
its dual octree (light blue segments
and black dots).
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evalilD [2],[7]
class TreeNode{
TreeNode L, R;
Data P;

}s

Set evallD(TreeNode root, float x){

Set C;
TreeNode LNode = root.L, RNode = root.R;
while(true){
if(!LNode && !RNode)
return C;

if( x < 0.5 ){
x=(x-0.0)*2.0;
RNode = LNode ? LNode.R : NULL;
LNode = LNode ? LNode.L : NULL;
Yelse{
x=(x-0.5)%2.0;
RNode = RNode ? RNode.L : NULL;
LNode = LNode ? LNode.R : NULL;
}
if(LNode)
C.add(LNode.P);
if(RNode)
C.add(RNode.P);

<Table 1> One-dimensional primal tree
traversal code
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<3} 3> 3x4 primal EF +£3 Z=

dF HE A

Current

e Positions of Assignment for next

two-dimensional points levels

Indices

00 < 00.00
01 < 00.01
10 < 00.10
11 < 00.11
00 < 00.01
01 < 01.00
10 < 00.11
11 < 01.10
00 < 00.10
01 < 00.11
10 < 10.00
11 < 10.01
00 < 00.11
01 < 01.10
10 < 10.01
11 < 11.00

00 py < 05 px <05

01 py < 05, px > 05

10 py > 05, px < 05

11 py > 05, px > 05

<Table 2> Two—dimensional primal tree
algorithm using Morton code
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eval3D

#define AXIS_X 0
#define AXIS_Y 1
#define AXIS_Z 2

Set eval3D(float3 v)

{
Set result;
unsigned short int xb_idx = @u
unsigned short int yb_idx = @u
unsigned short int zb_idx = @u;
unsigned short int grandChildIdx = @u;
unsigned short int childIdx;
unsigned short int i;
bool bSet[3];
PrimalTreeNode * pNode = m_pRoot;

while(true){
if(!pNode->doesHaveAnyChild())
return result;
for(i=0; i< 3; i++){

bSet[i] = (v[i] >= 0.5f);
if(bSet[i])

v[i] = (v[i] - @.5f)*2.0f;
else

v[i] = (v[i] - @.ef)*2.0f;

}
xb_idx = bSet[AXIS_X];
yb_idx = bSet[AXIS_Y];
zb_idx = bSet[AXIS_Z];
grandChildIdx
= xb_idx + yb_idx << 1 + zb_idx << 2;

for(i =0 ; 1< 8; i++){
xb_idx += i & 1u;
yb_idx += i & 2u;
zb_idx += i & 4u;
childIdx
= (zb_idx & 2) << 2
+ (yb_idx & 2) << 1
+ (xb_idx & 2)
pNode->setChild(i,
getChild(childIdx)->getChild(grandChildIdx));
if(pNode->getChild(i))
result.add(pNode->getChild(i)
->getChildPrimIDs());
}

..

}
}s

<Table 3> Three—dimensional primal tree
traversal code (omitted some details)
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