enhanced Teams
Cutting-edge Technology for enhanced Mobility
User-centred development of assistive mobility
devices for people with physical impairments.

The CYBATHLON
Stair climbing, sitting at a table, getting on a bus, or walking through a normal
door. These are simple everyday tasks for most of us. However, for people
with physical impairments such as a spinal cord injury, they represent a major
challenge in life.
The CYBATHLON offers a unique global format in which people with physical
impairments compete against each other in solving everyday tasks with
the support of technical assistance systems. Therefore, engineers and
pilots are working together to collectively develop new devices from the
beginning.
In recent years, the events have attracted a significant amount of
international attention and are promoted as the olympic games of
technology. The next global competition is scheduled for October 2024,
and we would like to participate again!
More information about the competition, the individual disciplines and past team successes can be
found here: www.cybathlon.ethz.ch

Spinal Cord Injury explained

Paraplegia or tetraplegia is the result of a tramatic impact on the spinal cord,
where the flow of information between the brain and the body is interrupted.
The severity of the paralysis depends on the height of injury along the
spine. Lesions which are located at the level of the thoracic or lumbar spine
(Th1-L5) are often leading to paraplegia and result in complete or incomplete
paralysis of the legs and parts of the trunk. The arms are not affected.
In tetraplegia on the other hand, the lesion occurs at the height of the cervical
spine (C1-C8), which is why the arms are often paralyzed in addition to the legs
and trunk. For most of these patients, a powered wheelchair is the only option
for everyday mobility.

The Assistive Mobility Devices

ZED evolution
The robotic wheelchair ZED evolution was developed as a racing
wheelchair for our pilot Florian and continuously improved since. A simple
control interface is used to enable the tetraplegic pilot to optimally use
his remaining arm function and thus overcoming the obstacle courses
in record speed. In addition, the ZED evolution has an extraordinary
maneuverability; for example, it can turn on the spot and set off in any
direction. A robot arm attached to the wheelchair can open closed doors, and
a track module enables the negotiation of any kind of stairs.

VariLeg enhanced
The VariLeg enhanced represents an active exoskeleton that moves the
user‘s hip and knee joints using external motors. It was developed as a
racing exoskeleton for our pilots Thomas and Rolf. The paraplegic pilots
can control the device using a control wheel on the crutch, where each
step can be adjusted as needed. This allows the pilots to flexibly switch
between different modes, which enables them to overcome obstacles using
different movement patterns.

enhanced Hybrid
The enhanced hybrid could combine the advantages of both wheelchair
and exoskeleton technology to create a completely new, revolutionary
assistive mobility device: long distances could be covered quickly and
easily as in a wheelchair, and obstacles could be overcome with a few
steps. For this purpose, we have designed a new device that will be built
and tested as a prototype in the near future.

Our Pilots

About us

Thomas Krieg

The former bobsledder is known for his great fighting
mentality; for him, giving up is never an option. With this
mindset, the paraplegic was involved in the development
of the VariLeg enhanced from the very first minute, where
he had the finish line always clearly in focus. This is also
applies in the context of competitions.

„I‘m not the type to just sit
around.“
Rolf Schoch

As a former motocross driver Rolf has a keen sense of
how to handle machines. Thanks to this, the paraplegic
can use the latest exoskeleton technology to be at eye
level with his peers again. Additionally, he can now
and then also really step on the gas in his function as a
substitute pilot for the robotic wheelchair.

„Finished already? I‘ll do another
round.“
Florian Hauser

In the past on a motorbike and nowadays in a robotic
wheelchair - the tetraplegic likes it to go really fast.
Combined with his thirst for adventures, this is the
success formula for CYBATHLON victories. With two
gold medals, he is still considered the invincible king of
the Powered Wheelchair Race.

We are a diverse team of mechanical and electrical engineers, movement
scientists and community service workers at the Institute for Lab
Automation and Mechatronics (ILT) at the OST-Eastern Switzerland
University of Applied Sciences in Rapperswil. Our project group focuses on
application-oriented research and product development in the interdisciplinary
field of mechatronics and medical technology. When developing new products
and robotic assistance systems, we are always focused on the user. Of course,
a bit of fun should never be missed and the happy faces of our pilots on the
competition days are motivation enough to make impossible things possible for
them.

Support us!
We are working with great passion and enthusiasm towards our goal, where
the OST is actively supporting us. Nevertheless, to turn our vision into reality,
we depend on partners like you, to support us with materials, manufacturing
capacity, know-how and financial contributions.
Let us develop cutting-edge technology for paraplegic people and together we
will take a large step into the future!
More information about our sponsorship packages can be found here.
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„Is the wheelchair now going faster
than the last time?“
Werner Witschi

As a retired electrical engineer, the paraplegic is interested
in the development of products that will simplify his life in
a wheelchair. For this purpose, the Suva ambassador
supports research teams with experiences from his
everyday life and occasionally travels all over Switzerland
to tell his story.

Follow us!

@varilegenhanced

www.varileg-enhanced.ch

#varilegenhanced

@hsrenhanced

www.hsr-enhanced.ch

„Without innovation we won‘t get
anywhere!“
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