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The web cast will start in a few minutes....

Why not spend the time checking these points:

Does your screen fit the presentation?

Try this:

The “Sharing” menu (upper right corner)->View->Autofit

Is your system set up to receive the broadcasted sound?
Please follow these instructions to set up the audio:
www.anybodytech.com -> Webcasts (bottom of the page)
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Presenters

Christian Gammelgaard Olesen Mark de Zee WAéne Klrlls
(Presenter) (Panelist) (Webcast host)
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Q&A Panel

e Launch the-
Q&A panel
here.

- | O&A B i

 Type your
guestions in the
Q&A panel.

 Send the
guestion to
"Host, Presenter
& Panelists”

Type your question here. (256 characters max)

. | Host

Host
Fresanter

Host & Fresenter

Host Presenter & Panelisis

All Panelists
Mic Dams

Notice the answer displays next to the question in the Q&A box. You
may have to scroll up to see it.
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Can you Hear me?

Does your screen fit the presentation?
Try this:
The “Sharing” menu (upper right corner)->View->Autofit

|s your system set up to receive the broadcasted sound?
Please follow these instructions to set up the audio:
www.anybodytech.com -> Webcasts (bottom of the page)
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Introducing myself

e Christian Gammelgaard Olesen

 Biomedical Engineering (M.Sc.)

— Specialized in Biomechanics

Eng. Aalborg University

o Supervisor: Prof. John Rasmussen & Dr. Mark de Zee
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Agenda

 The Seated Model

e ODbjective (Pressure ulcers)
e Validation Experiment

« Validation results

 Next step
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Questions, It Is ok to ask

e Launch the-
Q&A panel
here.

- | O&A B i

 Type your
guestions in the
Q&A panel.

e Send the
guestion to

"Host, Presenter
& Panelists”

Type your question here. (256 characters max)

. | Host

Host
Fresanter

Host & Fresenter

Host Presenter & Panelisis

All Panelists
Mic Dams

Notice the answer displays next to the question in the Q&A box. You
may have to scroll up to see it.
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The Seated Model

Developed by the furniture industry
— Previous webcast — Prof. John Rasmussen
— Public domain (www.anyscript.org)

Inverse dynamic model
Human sitting in a generic chair
Chair

— Seat, Backrest, Armrest, Legrest, Footrest,
and headrest

— Adjustments:
» Friction coefficients
o Chair size
» Backrest, seat, foot, etc., can be adjusted
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The Seated Model

« Human body

AALEORG UNIVERSITY
Department of Mechanical Engineering

ANYBoDY'

RESEARCH PROJECT




The Seated Model

e Setup
— Angles and distances

e Calculating external forces

e Calculating internal forces
— Muscles, joints etc.
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Objective

e Seated Discomfort (Healthy) |

 Pressure Ulcer (Paraplegic) - g .

 Sitting Aquired Pressure Ulcers
— Deep Tissue Injury (DTI)

A R
R

WWW.npuap.org
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Objective

* Pressure ulcer risk factors (externally)
— High pressure (pressure mapping)
— High shear force (difficult to measure)
— Large pressure gradients
— Heat
— Moisture
— Nutrition
— etc.
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Objective

e What causes DTI?

— Mechanical stress state in the soft tissue
(Gawlitta D. et.al. (2007))

e How can we calculate the internal stress
state inside the buttocks?

= FE models

Bqne Smooth muscle

Fat & Skin

Linder-Ganz E. et.al. (2007)

B Then C. et.al. (2008)
Bouten C.V. et.al. (2003)

Shear force? 3
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Objective

o Calculate forces acting between the chair
and the human body for different postures.

Validate the Seated Human Model
e Trends & Absolute values
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Validation experiment
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Validation experiment

e 3 healthy male subjects
e Age: 20 2 year

e Welight: 76+3 kg
 Height: 177+3 cm

e 4 Parameters

5 Experiments

e 3 Trials (20 sec)
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Validation experiment
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Comparison
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Results

Seat angle / Shear force
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Results

Backrest angle and seat shear
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Results

Backrest height and seat shear force
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Results (Advanced)

B Linear

Experiment/model

A Quadratle

X Polynomial
{power=3}

% Polynomial
fpower=5)

o MinMaxStrict

Linear y=0.9237x- 4.4274
fMinaxstrict] Rém (,6968
L iniear (Linear} y = 1,3813%- 29,597
R%= 0.8408
= LInear {Quadratic} v =1.3061% - 16.808
R% = 07595
—:E-I'?"Taf o ym1,2594x- 12,134
. :
- ynomia Ré= 07181
- {puwgr:&}I
Exparlmant — LInear ¥ = 1.1862x - 9.483
{ralynomlal R? w 0.6884
(power=5l)
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Discussion

Footrest height and normal force
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Discussion

* \Were our experiments valid?
— Van geffen, P. et.al. (2008 1o — ~ =091
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Future work?

e Validation completion

e Seated model providing boundary
conditions for a FE model

— Effect of shear force on tissue stress in the
soft tissue

* Optimize seated posture, to minimize
tissue stress underneath the buttocks
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Future work

Optimize seated posture
Minimize tissue stress
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Acknowledgements

Further questions:
Email: cgo@hst.aau.dk
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Next Webcast

e June 25:; Features of muscle recruitment
algorithms

e Speaker: Prof. John Rasmussen,
Aalborg University
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Q&A Panel

e Launch the-
Q&A panel
here.

- | O&A B i

 Type your
guestions in the
Q&A panel.

 Send the
guestion to
"Host, Presenter
& Panelists”

Type your question here. (256 characters max)

. | Host

Host
Fresanter

Host & Fresenter

Host Presenter & Panelisis

All Panelists
Mic Dams

Notice the answer displays next to the question in the Q&A box. You
may have to scroll up to see it.
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