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Year Model Description Authors Article

1996 Hybrid III (5th
percentile)

Hybrid III 5th percentile has a vinyl insert representing the uterus
filled with amniotic fluid in the form of a silicone and the 50th
percentile fetus in the 28th week of pregnancy (no material data
on the structure of the fetus). The pelvis and base of the lumbar
spine on the standard dummy have been machined with a radius of
10cm to allow for insertion.

Mark D. Pearlman,
David Viano

”Automobile crash
simulation with the first
pregnant crash test
dummy”

2000 MAMA-2B A study of a group of pregnant women was carried out, during
which, among others, the distance between the pregnant
abdomen and the steering wheel. The material obtained during
caesarean section was tested, thanks to which the material data
of the placenta and uterus were defined. A FEM model focused on
the phenomenon of placenta abruption was created, and the data
collected during the research was used to work on the MAMA-2B
dummy.

Mark D. Pearlman,
Kathleen DeSantis,
Lawrence
W.Schneider,
Jonathan Rupp, Steve
Moss, James Ashton-
Miller

”A comprehensive program
to improve safety for
pregnant women and
fetuses in motor vehicle
crashes: a preliminary
report”

2003 Multi-body
model

A model of a 30-week-old pregnant uterus (without a fetus) was
developed, which was implemented in the multi-body model in
order to observe the model's behavior during testing of 3 safety
variants during car accidents.

David Moorcroft,
Stefan Duma, Joel
Stitzel, Greg Duma

”A Finite Element and
Multi-body Model of the
Pregnant Female Occupant
for the Analysis of Restraint
Effectiveness”

2003 Japanese
woman voxel
model

Based on the MRI examination, a voxel model of the body of an
average Japanese woman (50th percentile in terms of height and
weight) was created. The model made it possible to perform
numerical calculations of electromagnetic dosimetry at high
frequencies (up to 3 GHz).

Tomoaki Nagaoka,
Soichi Watanabe,
Kiyoko Sakurai, Etsuo
Kunieda, Satoshi
Watanabe, Masao
Taki, Yukio Yamanaka

”Development of realistic
high-resolution whole-body
voxel models of Japanese
adult males and females of
average height and weight,
and application of models
to radio-frequency
electromagnetic-field
dosimetry”

2004 Linda FEM model of a woman at 36 weeks of pregnancy. The lower torso,
abdomen and upper thighs are designed to be as representative of
human tissue as possible, while the rest of the model is based on
the material data of the Hybrid III dummy.

Laura Thackray
(Volvo Cars Company)

”Pregnant crash dummy
helps Volvo Cars better
understand car crashes
involving mothers-to-be”

Introduction
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2006 Cadaver-based
model

The FEM model was created by combining the image obtained with
the use of MRI of the pregnant abdomen in 39 weeks of pregnancy
with the driver's model based on male corpse.

Jerome Delotte,
Michel Behr, Patrick
Baque, Andre
Bourgeon, Fernand de
Peretti, Christian
Brunet

”Modeling the pregnant
woman in driving position”

2006 MAMA-2B
enhanced

The MAMA-2B dummy with extensive instrumentation (infrared
sensors to measure the deflection between points in the chest,
added accelerometers on the spine). Determined the position of
the center of gravity for the model in a sitting position. Silicone
abdomen filled with water.

Youmei Zhao, Michiel
van Ratingen,
Chandler Yao, George
Brill, Steve Goldner,
Renbing Huang

”Enhancement and
evaluation of small female
Hybrid III pregnant dummy”

2007 Japanese 26
weeks
pregnant voxel
model

26-week voxel fetus model with surrounding tissues based on MRI
added to the model of an average Japanese woman, used for
numerical computation of electromagnetic dosimetry.

Tomoaki Nagaoka,
Toshihiro Togashi,
Kazuyuki Saito,
Masaharu Takahashi,
Koichi Ito, Soichi
Watanabe

”An anatomically realistic
whole-body pregnant-
woman model and specific
absorpton rates for
pregnant-woman exposure
to electromagnetic plane
waves from 10 MHz to 2
GHz”

2010 Hybrid models
of the pregnant
women

The model of the female body treated as homogeneous, and
abdominal models based on MRI examinations were used. The
focus was on the method of quickly and easily connecting the
models to each other, resulting in a series of hybrid models of
pregnant women. As part of the project, the first model of twin
pregnancy was developed.

Lazar Bibin, Jérémie
Anquez, Juan Pablo
de la Plata Alcade,
Tamy Boubekeur, Elsa
Angelini, Isabelle
Bloch

”Whole-body pregnant
woman modeling by digital
geometry processing with
detailed uterofetal unit
based on medical images”

2017 EvaRID First numerical female model for rear impact testing. The
differences between the angular displacements of the first
thoracic vertebra in the model were on average 30% higher in each
case (low, medium and high impulse) than in the male model.

Astrid Linder, Kristian
Holmqvist, Mats Y.
Svensson

”Average male and female
virtual dummy model
(BioRID and EvaRID)
simulations with two seat
concepts in the Euro NCAP
low severity rear impact
test configuration”

Introduction
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Methodology

Figure 1. Numerical identification of the characteristic elements of the
fetus along with the presentation of its four tested positions: a) initial
position, b) rotated by 90 degrees, c) rotated by 180 degrees, d) rotated
by 270 degrees.

Figure 2. Inflation elements in the surroundings of the fetal model and visible
transition to triangular elements.
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Results and discussion

Figure 3. Distribution of shear stress on the fetus (initial position, amniotic
fluid velocity set at 4,16 m/s and 12,5 m/s).

Figure 4. Distribution of shear stress on the fetus (position rotated by
180 degrees, amniotic fluid velocity set at 4,16 m/s and 12,5 m/s).
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Results and discussion

Figure 5. Distribution of shear stress on the fetus (position rotated by 90
degrees, amniotic fluid velocity set at 4,16 m/s and 12,5 m/s).

Figure 6. Distribution of shear stress on the fetus (position rotated by
270 degrees, amniotic fluid velocity set at 4,16 m/s and 12,5 m/s).
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Results and discussion

Figure 7. The visual representation of the pressure distribution areas
during simulation of the model (constant pressure - red and
underpressure - green): a) initial position, b) rotated by 90 degrees, c)
rotated by 180 degrees, d) rotated by 270 degrees.

Figure 8. Distribution of the velocity of the amniotic fluid around the
fetal head -fetus rotated by 270 degrees from the initial position (dark
blue – fluid vortices).
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