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Linear accelerations and otolith-induced postsramses

While the simulation of mechanical compoready shallenging, the realistic simulation optatements and thoughts
the human body requires even more expert(3& O Want to combine state-of-the-artTRonassHasbivambeer
models and measurement techniques, to olittio maedal of the head-neck system thal. OTO coordinator

can be used to improve driving comfort andisaf@iydmotive area.
The dramatic increase in computational

resources allows the investigation of
complex problems that would have been
unthinkable a few years ago. To bring
these technologies from the university
laboratories to industrial partners would
be beneficial to both sides, academia as
well as companies.

Problem/needs addressed by the sub-project

The mechanics of the h neck are of eminent importance for car safstyltshe
whiplash-syndroms cause in Europe alone y@attyecoster of 1 billion Euro.

LOT@ims at a better understanding of the meathdinecpa@stural reflexes of this part
of the human body.

One of the
miniature
accelerometers
. that are used to
measure head-
neck
movements.

A realistic biomechanical model of these m@flexbs wery helpful in improving th
design of seats in cars, trains, or airplabgstmaiatimize the design of head-rest
which help to minimize head and neck injuieEddents. It could also be used t
improve seats and dampers in general sinammfivings strongly influenced by ai
adequate relation between car damping and aeids mech

Objectives of the sub-project

One of theprojec ain is the With LOTO, we we

simulation of the mechanics of - disseminate the knowledge of advanced
“otoliths”, the linear accelerometers mechanical simulations

of the human balance system. The - reduce the overhead, by substituting
picture to the left show the shape of expensive tech-nologies (mainframe

the “sacculus”, one of the otoliths, computers and proprietory software) with
and the lower row indicates how the readily available alternatives

“finite element technique” breaks it - increase the knowledge transfer from
up into individual elements. academia to industry, and

- conduct a case-study on the feasibility of
quantitative simulations of realistic
human mechanics and reflexes.

REGINS project partner

REGINS (REGional standardised Interfaces for a better integration of regional SMEs in the European Economy) is an INTERREG IIIC Regional Framework Operation (RFO)
that aims to support interregional cooperation projects (Sub-Projects) within the thematic priorities automotive, biotechnology and logistics within the participating partner regions
Upper Austria, Stuttgart Region, Lombardy Region and West-Pannon.
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Our activities can be separate
three interacting modules, which are
each executed by one of the three
project partners:

The partner at the University Pavia
is developing a compact
measurement setup, to record head
and neck movements during typical
activities.

The UAR-MI simulates the
mechanics of the balance system,
and how the head movements are
converted into the activation of
postural reflexes.

And the partner at the University
Tlbingen uses MKS simulations to
simulate the mechanics of the
head-neck system, considering all
26 neck muscles.

Advanced mechanical simulations have up taredwateqoly expensive hardwe
also expertise that is often not available pvifechLOTO we help to disseminate this
expertise in the participating regions.

In addition, LOTO provides a case-study witibhgstactical problems can arise when
these technologies are applied to specificdasksisie to the task of optimizing car seats
with respect to driving safety and driving comfort.

The participation of a leading industry parttiee &otomotive sector, DaimlerChrysler,
ensures that the paradigms simulated in thar@rmjedirect relevance in the design of
seats in the automotive area.

Realistic simulations of the

human body are complicated by
the complexity of the human

anatomy. The picture to the left
is taken from our simulations of
the head-neck mechanics, and
indicates the insertion points of
the neck muscles on the left

side.
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