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ABSTRACT

This thesis proposes a new method to compute fractal dimensions of trees. Trees are
composed of leaves which mestly have round and flat shapes. The previous box counting method
which applies boxes or cube to calculate fractal dimensions are not suitable for the characteristics
of trees, due to leaves do not fit the cubes perfectly. There are many lost spaces for this method
which can make the fractal dimension of trees to be incorrect.

From the above problem, this thesis presents a new method to compute fractal dimension
applying ellipsoids instead of boxes. Ellipsoids reduce the space occurred in the box counting
method, because they are similar to the shapes of the leaves. This thesis results show the prove
that fractal dimensions of trees computed by ellipsoid — counting method are closer to the

dimension from theories than box-counting method.
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JDSMAX_ASCIEXPORT 200
*COMMENT "AsciExpon Version 2 00 -Wed May 02 12:67:34 2007"
“SCENE {

*SCENE_FILENAME "*

“SCENE_FIRSTFRAME 0
*SCENE_LASTFRAME 100
*“SCENE_FRAMESPEED 30
“SCENE_TICKSPERFRAME 160
*SCENE_BACKGROUND_STATIC 0.0000 0.0000
“SCENE_AMBIENT_STATIC 0.0000 0.0000

}
*MATERIAL_LIST {

“MATERIAL_COUNT 0

}
*GEOMOBJECT {

*NODE_NAME "Bax01"

“NODE_TM{
*NODE_NAME "Box1"
SNHERIT_POS 000
“INHERIT_ROT 000
SNHERIT_SCL00D
“TM_ROWD 10000 00000 00000
“TM_ROW1 0.0000 10000  0.0000
“TM_ROW?2 00000 0.0000  1.0000
“TM_ROW3-36276 -65608 0.0000
“TM_POS-36276  -65608  0.0000

“TM_ROTAXIS 0.0000 0.0000
*TM_ROTANGLE 0.0000

“TM_SCALE 10000 10000  1.0000
*TM_SCALEAXIS 0.0000 0.0000

“TM_SCALEAXISANG 0.0000

0.0000
0.0000

0.0000

0.0000

i 4.1 nanaietiedeyamelulid ASE

*MESH {

“TIMEVALUE 0
“MESH_NUMVERTEX 8
“MESH_NUMFACES 12
*MESH_VERTEX_LIST {

“MESH_VERTEX 0-225082 -248083 00000
MESH_VERTEX 1152530 -248083 00000
“MESH_VERTEX 2-225082 116667 00000
*MESH_VERTEX 3152530 116867 00000
*MESH_VERTEX 4-225082 -248063 386634
*MESH_VERTEX 5152530 -248083 386634
*MESH_VERTEX £-225082 116867 386834
*MESH_VERTEX 7152530 116867 386634

}
MESH_FACE_UIST{

“MESH_FACE 00 A 08: 2C 3AB 1BC 1
*MESH_FACE 1. A& 3B 1C 0AB 1BC 1
*MESH_FACE 2 A' 4B 5C 7AB 1BC 1
*MESH_FACE 3 A 7B 6C 4AB 1BC 1
“MESH_FACE 4. A 0B 1C SAB 1BC 1
*MESH_FACE & A 5B 4C 0AB 1BC 1
*MESH_FACE 6 A 1B 3C 7AB 1BC 1
*MESH_FACE 77 A 7B S5C 1AB 1BC 1
“MESH_FACE 8 A 3B 2C 6AB 1BC 1
“MESH_FACE 9 A 6B 7C 3AB 1BC 1
*MESH_FACE 100 A0 2B 0C 4AB 1BC 1
“MESH_FACE 11: A 4B 6C 2AB. 1BC 1

SRRREERREPE

S

*MESH_SMOOTHING 2
*MESH_SMOOTHING 2
*MESH_SMOOTHING 3
“MESH_SMOOTHING 3
“MESH_SMOOTHING 4
*MESH_SMOOTHING 4
"MESH_SMOOTHING 5
*MESH_SMOOTHING 5
“MESH_SMOOTHING 6
“MESH_SMOOTHING 6
“MESH_SMOOTHING 7
“MESH_SMOOTHING 7

*MESH_MTLID 1
*MESH_MTLID 1
*MESH_MTLID 0
*MESH_MTLIO 0
“MESH_MTUID 4
“MESH_MTLID 4
*MESH_MTLID 3
*MESH_MTLID 3
*MESH_MTLID 5
“MESH_MTLID 5
*MESH_MTUD 2
*MESH_MTLID 2

51 4.2 uaasdoyayanazanmdounioluIva ASE
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¥
“MESH NUMVERTEX o M$miugavesing 3D Uwiugaiavua 9n

v
AI061901YANIHUA 8 1A

-MESH NUMFACES  fo mdmauvessmmdouinlszneuiluiag 30

o L

v
Fothaiiniil Nianua 12 ¥ (Face)

1 =

h

- MESH_VERTEX fiD A1UDIPANNA x y z VDIUAAZIA VERTEX

- MESH_FACE o AWpIgA VERTEX vesmihdamumaoy lasaziin

ANNANIIN MESH VERTEX

o a o W ¥
VYUABUN 3 MITUNIVBYA

o a o -
iidhdeyagaven (Verex) Moglugiiuuvaslndondd ldnnmsulas

" ¥ .
JoyaluTlstingy 3D Swdio Max TlgTilsunsundiveannyy ievimisnaiia

. ¥
Zumsladad1aes (Pseudo Code) Tumsausmyavaauaadn i dail

ifstream text1("normal.ase"); //ﬁ']umilﬂﬂ "d normal.ase IWBHIN15911

d o A4
asnuyunnal
while(text1)

{

textl>>str;

nobj = stremp (str,"*GEOMOBIECT");
£
[ cf o d o o 3 5
/! mrﬂumumxmﬂﬁmummu‘um Object NOIAT YU

}
nve =strcmp (str,"*MESH_NUMVERTEX");

{
/ uAmiaveagaden lundaz Object

}
m=strcmp (str,"*MESH_FACE");
{

i iudeyaveagnamasyinlszneudiu yaven ovls

/1114 3 yAv0A

}
n=strcmp (str,"*MESH_FACENORMAL");
{

// 111 Vexter normal ¥03UANZ Polygon
¥



nvn=stremp(str,"*MESH_VERTEXNORMAL");

{

- ' '
// 1UAT Vexter normal Y03LUANZ JAUDA

¥
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Pentium(R) 4 CPU 1.60GHz

512 MD SD-RAM

20GB

Windows XP

Microsoft Visual Studio 6

o =4 | aad 9 ac o - o o
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waaeiin ulsnmeavesItiiums Bvesdu i ¥ lumimeassmuimaunsain iyl

MITMIANEA
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) \ o 4096 32768 | 262144 | 2097152 | AnAMINGHY
o
ACI 1784888 |  1.680176 |  1.679692 1.67487 14649
AC2 2054792 | 1998871 | 1925445 |  1.851946 17712
AC3 2206637 |  2.154957 | 2121745 | 2099722 2
BCI 2403677 | 2303731 2.210814 | 2.12848 2
BC2 2717919 | 2.626417 | 2486835 |  2.285432 2.3219
cCl 1976723 | 1920725 |  1.913801 1.91215 15849
cC2 2275822 | 2.236851 |  2.183471 |  2.126351 2.0827
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IUNIG L .
4 4096 32768 262144 2097152 AUANWING B
¥o
ACI 1.678561 1.606685 1.53572 1.561745 1.4649
AC2 1.668106 1.735896 1.761009 1.705024 1.7712
AC3 1.860736 1.883571 1.918131 1.892963 2
BCl1 1.943697 2.051242 1.93853 1.885273 2
BC2 2327131 |  2.404908 | 2.197284 |  1.962763 2.3219
CCl1 1.910964 1.772837 1.771559 1.740741 1.5849
cC2 1.979716 2.090448 2.026224 1.945631 2.0827
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o = d Yy ad o = o o
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& -t " aa ad w '3 ¥ B
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= 9/ o I t aa -
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¥0

AC1 7 233 759 6070
AC2 4 24 193 3916
AC3 14 122 764 7100
BCI 2 9 76 681
BC2 5 32 299 2670
cCl 79 299 2256 21343
CC2 47 206 1832 16949
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