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AnyBody Modeling System

Developed in-house for musculoskeletal analysis
Self-contained system

Interfacing to

— motion capture

— Image-based bone and muscle data
— finite-element software

— office systems

Open body model
Broad and deep model validation
API for imbedded use
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AnyBody Modeling System
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Motion & ext Forces as Input: Forces as Output:
- Motion Capture (Vicon, Qualisys, ...) - Muscle Forces (activations)
- Joint Angle Input - Joint Reaction Forces
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LegPressMachine for Ergonomics and Product Design Optimization

What is the optimal position for the foot?

What is your target function?



Knee Reaction Force & Leg Muscle Activation Envelope



LegPressMachine

High knee force & leg muscle activation

Low knee force & leg muscle activation

New 5.2: Advanced Optimization Solver
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Optimization Examples

Dubowsky et al., 2008

Grujicic et al., 2010
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Anthropometric Kinematic Scaling:
Scaling Dynamic or Static

See previous Webcast on Anthro Scaling
Rasmussen et al. 2005

\ /

Morphing:
Subject Specific

Bone Geometry

Andersen et al, 2010a/b & 2012
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Patient Specific Scaling
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- Individualized Results for Patient-Specific
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Patient Specific Scaling

Medical Image to
3D Geometry:

1. Linear Transform
Anatomic
landmarks

2. Nonlinear Transform RBF

Bone \

surfaces > 3. Nonlinear Transform STL

i
\ \ \
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New 5.2: combine 3 methods &
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Hip Replacements
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Olesen et al., 2012
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uired deep tissue necrosis
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Design of intervention
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Seat angle / Shear force

200

= U

CQ
- At

[BEY

& Experiment

© Model

15

= ”
5 ©2% o
Q 1
E . ° & &
5 o % )
m
20 € .15 @10 5 5 10
» 50
&
100
Seat angle

Olesen et al., 2012



ANYBoDY

OOOOOOOOOO

Surgical Planning

THA-KneeBend Model
» Exchange of Hip Joint
4 * Hip as idealised joint or

fdk joint
» Widgets for Implant
’ position




THA-KneeBend Model
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Explain FDK & Contact

see previous Webcasts on FDK from:

- John Rasmussen

- Michael S Andersen

- Michael Damsgaard
at www.anybodytech.com

Andersen et al., 2011

see previous Webcasts from:
- Michael S Andersen
at www.anybodytech.com

Knee Implant from Grand Challange 1



Knee replacement

Andersen et al., 2011

Knee Implant from Grand Challange 1
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Estimation of the forces generated by the thigh muscles for transtibial
amputee gait

.

SSSSS *HEALTHIER* PEOPLE"

Voinescu et al. 2012 Wu et al. 2009
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The Influence of Muscle Forces on the Stress Distribution in the
Lumbar Spine
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File: C:\Users\tQ9JTiltYvfU\TEMP\L4 vertebra\L4_3.agdb




Future

SolidWorks Interface

CﬁD

Human-Centered CAD Lab.
Seoul National Unwversity

Jung et al. ASB 2011



Q&A

« aa@anybodytech.com
o Www.anybodytech.com
e WWW.anyscript.org

Webcast
« 5% Sept: Orthopedic Applications in the Hip
« 3" QOct: Orthopedic Applications in the Spine

Meet AnyBuddies at:

e 18-20 July: 3D Analysis of Human Movement, Bologna, Italy
e 15-18 Aug: Am. Soc. Biomechanics, Gainesville, FL

« 13-15 Sep: ESMAC, Stockholm, Sweden
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