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Dosimetry studies

ÅPhysical: measures on physical 

fantoms. 

ÅNumerical: simulations on numerical 

models.
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1. Modeling adult heads from MRI images

COMOBIO project 

[1999-2002]

2. Modeling heads of children at different ages 
from MRI images

ADONIS project [2003-2006]

3. Fetus and MOther NUmerical Models from 
3D US and MRI data

FEMONUM project

[2007-2009]

Expertise at TELECOM 

ParisTech

Dosimetry of EM radiations



Expertise at Telecom ParisTech

ÅSegmentation, recognition and reconstruction of 
anatomical structures in 3D medical images (deformable 
models, spatial relations, é)

Å3D mesh modeling.

ÅMesh deformations and physically-based simulations, 
using computer graphics methods.
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Anatomical models

ÅStrong need for anthropomorphic 

models.

ÅAdult models: from whole-body 

medical images (not performed on 

pregnant women).
MRI and segmentation 

Source: [Nagaoka 02]

ÅModels of pregnant women: hybrid models , merging 

non-pregnant women models and utero-fetal unit (UFU) 

models.

ÅFew existing models.
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Existing models

PWM [Tanarenko 

08]

NAOMI 

[Dimbylow 07]

TANAKO 

[Nagaoka 08]
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Objectives of the FEMONUM project

ÅBuild detailed UFU models from MRI and US 3D 

images.

ÅAutomatization of the segmentation of ante-natal 

medical images.

ÅAutomatization of the modeling of UFU and its 

insertion in the woman model, to guarantee its correct 

positioning.

ÅRealism.

ÅAnatomical details.

ÅRegularity.

ÅCoverage of the whole pregnancy.

ÅRepresentativity of the 

morphological and positional 

variability of the fetus.

Precise dosimetry. Influence on dosimetry.
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Proposed approach

WA

Fetal envelope, brain, 

CSF, bladder, eyes.

Fetal tissues, 

amniotic fluid.

Uterus/placenta, 

umbilical cord, amniotic 

fluid, brain, stomach, 

heart, lungs.

Trophoblast, fetus, 

umbilical cord.
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1. Data 2. Segmentation 3. Meshing 4. Insertion

3D US

3D MRI
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1. Data

Set-up an image database with 19 US images (8 - 22 WA) and 

43 MRI images (26 - 35 WA).

3D US

3D MRI



Å Modeling of the intensity distribution in fetal tissues and amniotic liquid, and 

segmentation based on deformable models.

Å 3D reconstructions:

9

2. Segmentation of 3D US images

13 WA 22 WA
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2. Segmentation of MRI images (1/4)
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ÅDetection of landmark points based on the segmentation of the 

structures in which they are localized. 

ÅExploitation of biometric knowledgeand information on shape

and contrast.

2. Segmentation of MRI images (2/4)
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ÅRegistration of the skeleton of a generic articulated fetus 

model and the skeleton extracted from the image. 

MRI Skeleton

Articulated fetus model 

new model Manual 

segmentation 

2. Segmentation of MRI images (3/4)
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ÅDefinition of a narrow band for segmentation.

ÅSegmentation using a graph-cut approach.

2. Segmentation of MRI images (4/4)
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Å Objectives: generate smooth models and facilitate the 

construction of pregnant women models.

Å Method: tools from digital geometry to generate dense and 

smooth meshes of UFU structures.

3. Meshes (1/3)


