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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



AnyBody Modeling System

Motion & ext Forces as Input:
- Motion Capture (Vicon, Qualisys, ...) 
- Joint Angle Input

Forces as Output:
- Muscle Forces (activations)
- Joint Reaction Forces



Model Repository





Contact with 
Force Dependent Kinematics (FDK)

Andersen et al., 2011

Knee Implant from  Grand Challange 1

see previous Webcasts on FDK from:
- John Rasmussen
- Michael S Andersen
- Michael Damsgaard
at www.anybodytech.com

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



Validation
• Direct: In-vivo Forces

– Magnitude + Phase

• Indirect: Muscle activations
– Onset/Offset + Trend

• Clinical

• AnyBody vs. Other Model



Direct Validation:
in vivo Forces

Thielen et al., 2009

Indirect Validation:
Muscle Activation - EMG

Rausch & Siebertz, 2008; FISITA 2008

Reminder : please submit questions 
through the GoToMeeting “chat” box 
on the right side of your screen.



Subject-Specific
Modeling

Generic Subject-Specific



Subject - Specific Modeling

Standard avg. 
European Male

Anthropometric 
Scaling

Kinematic Scaling:
Dynamic or Static 

Morphing:
Subject Specific 
Bone Geometry Andersen et al, 2010a/b & 2012

See previous Webcast on Anthro Scaling
Rasmussen et al. 2005



Andersen et al. 2012, 3DHMA

Method – Blue=Traditional; Pink=New. N=12

Traditional Scaling
vs. 

Subject-Specific Morphing

MoM Hip Resurfacing Arthoplasty
patients

Model - Green=Standard; Red=Scaled; 
Blue=Manual fit to cadaver

Vanheule et al. (Unpubllished result, TLEMsafe projec t )

Deep Knee Bend Sit-to-Stand Motion



Subject-Specific
Modeling Workflow
More information on subject-specific
modeling is available in the archived webcast…

The New Release of the AnyBody
Modeling System, version 5.2
28 June, 2012

at www.anybodytech.com



Total Hip Arthroplasty Design

15
Weber et al. 2012

Putzer et al. 2011



Bone Geometry from CT 

Finite Elemente Modell 

Muscle Forces

Weber et al. 2012

Putzer et al. 2011



THA during Daily Activities
Walking:
Normal

Walking:
20% loading

Walking:
50% loading

Stair Climbing

Stance phase % Stance phase % Stance phase % Stance phase %

Left
Right

Left
Right

Left
Right

Left
Right

Lo
ad

 in
 B

W
 %

Weber et al. 2012



Hip Centre Relocation

Manders & Worsley ORS 2009



Surgical muscle damage increase 
proximal femur strain

Manders & New, ORS 2009



Subject-specific Musculoskeletal Simulation of Hip 
Dislocation Risk in Activities of Daily Living

Rasmussen et al., ORS 2011



Acetabular implant stability

Kunze et al., 2012

Low seat - 46 cm High seat - 60 cm

Medium-height seat - 53 cm



Patient-specific motion analysis

Mellon et al, ORS 2011
Grammatopoulos et al. BHS/BORS, 2012
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(in press )





Clinical Application: Design of a 
Reinforced Antibiotic Hip Spacer

Thielen et al., 2009



FE results based on AMS-derived hip
loading (subject-specific model) agree
well with clinical findings.

(in press )



Amputee Biomechanics
(Voinescu, in press)



Summary

AnyBody Modeling System is used for:

- Patient Specific Models

- Implant Design

- Surgical Planning

- Outcome Assessment

- Implant Performance / Wear

- Clinical Impact

- Assistive Device

Please find full list of publications at 
www.anybodytech.com



Q & A
• www.anybodytech.com
• www.anyscript.org

Webcast
• 20th Sept: The new Glasgow-Maastricht AnyBody foot model

7th Nov: Orthopedic Applications in the Spine

Meet AnyBuddies at: 
• 13-15 Sep: ESMAC, Stockholm, Sweden
• 26-28 Sep: EORS, Amsterdam, Netherlands
• 2-4 Nov: AAHKS, Dallas, TX


