w A, Altair

Improving human model, examples of applications

Abstract :

- Using human numerical models based on real human data is often an advantage in biomedical, ergonomic or

- biomechanical studies. Their benefits in term of realistic behavior, biofidelity, injuries prediction or specific
~organs studies are important. Nevertheless before being used they often need adaptations or modifications, as
- for example scaling, initial position changing, aging of materials and replacement of a body part by a refined
one or by another one based on a specific person.

- Inthis paper we present HComfort, a tool designed to perform these adaptations on human model, and more
especially HUMOS 2 model. Applications on concrete examples in car crash simulations and biomedical
~studies are shown, and benefits of each improvement are highlighted.
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HComfort (in HyperCrash v9.0)

w A, Altair

Set of tools dedicated to Human models (especially HUMOS 2)
« HUMOS 2 Scaling and Positioning

Generate and position any size of HUMOS 2 model

e Scan2Mesh

Generate personalized meshes from MRI, X-Ray scanner...

Main fields of Application

* Biomedical engineering

Specifics studies of an organ (liver, tooth...), Prosthesis design

e Biomechanics

Focus on a specific body part, Improvement of a model, Sub-system tests
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HUMOS Model

HUMOS 50th RADIOSS human model
(HUman MQOdel for Safety)

e Accurate 3D finite element model of the w-*—ﬂ-'ﬁ
real human body.

( 61000 Nodes / 102000 Elements)

* Include skeleton, muscles, organs,
ligaments...

e Family of human models (5%, 50t and
95™ percentile models).

(development supported by the European Community)
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HUMOS Scaling and Positioning

Aim : Generate and position any size of the Humos 2 model

Features :

e Scaling:

Statistical tool to obtain anatomical definitions of any
percentiles

Non-homothetic method (krieging)

« Positioning : pre-calculated database of positions
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HUMOS Scaling and Positioning — application

Behavior comparison of HUMOS 2 50th and 5th
model in lateral impact (MDB barrier, 35 km/h)

« Scaling from 50th to 5th percentile

* Positioning
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HUMOS Scaling and Positioning — application
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Scan2Mesh

Aim : Generate personalized meshes from sliced data (MRI, X-Ray scanner...)

Features :

» Sliced data (MRI, X-Ray scanner, anatomical slices...)

Semi-automatic contour detection

Hand drawing and correction

3D reconstruction

Surfacic and volumic meshing
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Scan2Mesh — applications

CT scanner of the head
e 194 slices, 512 x 512 pixels, 1 mm thick
* Bones automatic 3D detection
e Smoothing (erase small perturbations)

e BRICKS mesh used for simulation
(5923 Nodes, 12825 Bricks)

Time expense : 1 hour
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Scan2Mesh — applications

2nd Virtual Intracranial Stenting Challenge 2008 (VISCO08)
o 442 slices, 512 x 512 pixels, 0,27 mm thick
« Automatic 3D detection of aneurism

e Smoothing (erase small perturbations)

« TETRA meshing

Time expense : 30 mn
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Scan2Mesh — full applications

Prosthesis design

 Reconstructed with Scan2Mesh from
CT scanner

e Plug into Humos2 femur model
o Simulations of walk

» Study of constraints

Altair Proprietary and Confidential Information Copyright © 2008 Altair Engineering, Inc. All rights reserved.



Scan2Mesh — full applications

Specific biomedical design
 Humerus reconstructed with Scan2Mesh
 Replacement in Humos2 model

e Simulations of movement
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HComfort — improvements

Scaling to child model

» Geometrical scaling based on real anatomy
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HComfort — improvements

Aging bones

« Material law adaptation to age

Muscles time activation
e Springs muscle activation

* Muscle force adjustment
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HComfort — conclusion

HUMOS 50th RADIOSS human model

 an accurate 3D finite element model of the human
body

» easily pluggable

HComfort, a set of dedicated tools
« HUMOS 2 scaling and positioning
e ScanZ2Mesh
« Adult to child
e Aging bones

e Muscular activity
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HComfort — fields of application

Biomedical engineering
Specifics studies of an organ (liver, tooth...)
Prosthesis design

e Biomechanics

Focus on a specific body part
Improvement of a model
Sub-system tests
 Medicine
Virtual surgery
Virtual trainings
e Biomechanics

Automobile industry

 Ergonomic, comfort
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Improving human model, examples of applications

Abstract :

- Using human numerical models based on real human data is often an advantage in biomedical, ergonomic or

- biomechanical studies. Their benefits in term of realistic behavior, biofidelity, injuries prediction or specific
~organs studies are important. Nevertheless before being used they often need adaptations or modifications, as
- for example scaling, initial position changing, aging of materials and replacement of a body part by a refined
one or by another one based on a specific person.

- Inthis paper we present HComfort, a tool designed to perform these adaptations on human model, and more
especially HUMOS 2 model. Applications on concrete examples in car crash simulations and biomedical
~studies are shown, and benefits of each improvement are highlighted.
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