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1. Evolution of Computational Anthropomorphic Phantoms

1.1 Pregnant Phantoms

Mathematical, Tomographic (voxels), Hybrid and Modelo Antropomorfico para dosimetria das
Mesh phantoms Radiacoes lonizantes em Adultas
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2. Voxelization of Mesh Phantoms

2.1 File type conversion

» Conyverting binary files (" .max) into text files (" .obj), containing 3D structures;

» Converting text tiles {”.0b]) into data files 8-bit (" .raw), containing voxels structures.
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2. Voxelization of Mesh Phantoms

2.2 Binvox Tool

77/7/7/7/7//7/7/7/7/7//7/7/7/7///7/;//77//777/7777/777;7/777777777777777777777777777777777777777777777
Binvox (http://www.cs.princeton.edu/~min/binvox/binvox.html)

* Program executed through command prompt, that erts individual 3D obj
(surfaces) into voxels. The output file can be adjust ith aditional soft

supporte
URML U2.8: almost fully supported
UG, OBJ, OFF. DXF. XGL. POU,. BREP. PLY. JOT: only polygons supported

Example : )

oxX —-¢ -

o,n~o»> > ~» >~ »=~ = — 9o  »-~ » ‘"

.
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2. Voxelization of Mesh Phantoms

2.2 Binvox Tool

STEP 1

Is it possible to voxelize
a whole-body phamtom
in order to achieve

voxel resolution equal
to 1,2 mm?3?
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2. Voxelization of Mesh Phantoms

2.2 Binvox Tool

-



http://www.dosimetrianumerica.org/

Grupa de Dosimetria NumericalGDN) - www dosimetrianumerica . org

2. Voxelization of Mesh Phantoms
STEP 3

2.2 Binvox Tool

Visualization of voxelized structures for adjustments if necessary.

|| Volume Viewer 2.0

v |Tn|mear ‘ v z-Aspecti1.0

Rotation: x=| il[—-‘ = 0 Z. Show: Axes [v] Clipping Slice positions
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FIJ1/

3. Adjustments of voxelized phantom
ImageJ

& Imagel = | =

D aSS]gnment and color (RGB) for each structures File Edit Image Process Analyze Plugins Window Help

Union of structures EQQQ J ﬂ ﬂ J g ﬂ ﬂ ﬂ JJ

Importing: PELEREF_830_raw

s Luls
7 i Import>Raw... _ —
s Rotations et 0 e ¢ MARIAPHA.. |

Image type: 248/540;187x253 pixels; B-hit, 24M

Width:

_ MARIAPHANTOM_ORI_crop
409/830; 540x189 pixels; 8-hit, &1

Height:
Offset to first image:

Mumber of images:

Gap between images: |0 bytes

[~ White is zero
[ Little-endian byte order

[ Open all files in folder
| Use virtual stack

0K Cancel | Help
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3. Adjustments of voxelized phantom DIP

v DIP - Digital Image Processing

Fundamentos Visuali;agées Dominio Espacial Dominio de Frequéncias Restauragdes Processamento deImagens Coloridas Segmentagdes Estudos
Conversdes Um Arquivo RAW de & bits em uma Pilha 5GL.. f Uma Pilha 5GI em um Arquive de Texto Lide nos MCEs com o EGSnre...
Reamostragens Mantendo o Id do Pixel (Voxel) de Entrada [@Volumares sem Deformacgdo: 5GI --» 5GL..
Adicoes Adicionar Linhas, Celunas e/ou Fatias e uma Pilha 5GI de imagens...
Cortes Volume de uma Pilha de Imagens...
Trocas Troca IdVelho por IdMovo...
Projecoes e Secgoes
Rotagoes
Quantizagdes

Imprimir uma Imagem...

Contagens Conta Voxels em uma Pilha 5GL...

Fechar o Programa
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4. Coupling MARIA to MC code EGSnrc EGSnrc

e |

FGSNIc

» EGSmic is trusted by researchers worldwide for
simulation accuracy and speed. It 1s widely
regarded as the most accurate computer program
tor electron and photon transport simulation.

» Allowine the user to choose the geomelry for
coupling and to define parameters used during the

simulation.
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5. Dosimeric Evaluations EGSnrc

== EGSnrcMP GUIL Mational Research Council of Canada

MARIA/EGSNIC

User pegs area

1. Geometry definition. Primary data and

aditional information were saved as a file

text that can be read inside of the MC code

and assisned 1o the phantom through

organs/ tissues ID;

g 2 Start

2. Definition of the radioative source;
3. Internal modification of the main code and R R o s e

the other fTiles read during the

NUMEBEER OF CASES: 97470000, CPT TIHE:

compilation/simulation

HUH
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13
17
19
24
25
29
30

Results

MARIA phantom - Voxelized version

Organ
Amniotic Sac
Placenta
Brain
Fetus
Intestines
Liver
Lungs
Muscle
Ovaries
Skin
Stomach
Uterus
Adipose Tissue

Skeleton Average
Cortical Bone, Whole Body
114 Whole Body Average
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N° of voxels
280224
2912
563645
318675
377895
202976
2012665
6246648
1096
942251
89085
124780
15626751
1970706
1970706
28760309

Density (g/cm3)
1,0300
1,0300
1,0500
1,0300
1,0400
1,0500
0,2600
1,0500
1,0400
1,0900
1,0400
1,0300
0,9500
1,3700
1,9200
0,9630
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Obrigada! jGracias! Thank you!
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