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Outline

• General introduction to the AnyBody 
Modeling System

• Presentation by John Rasmussen
• AnyBodyRun - A web application for 

running biomechanics

• Question and answer session

Presenter:
Professor John Rasmussen, 

Head of the biomechanics research 
group, 
Department of Mechanical and 
Manufacturing Engineering, 
Aalborg University, Denmark. 

Host(s):
Bjørn Keller Engelund and
Kristoffer Iversen
R&D Engineer
AnyBody Technology



Control Panel

The Control Panel appears on the right side of 
your screen.

Submit questions and comments via the 
Questions panel.

Questions will be addressed at the end of the 
presentation. If your question is not addressed, we 
will do so by email. 

Ask a question 
during the 

presentation

Expand/Collapse the 
Control Panel
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Modeling System

Motion Data
Kinematics and Forces

Musculoskeletal Simulation

Body Loads
• Joint moments
• Muscle forces
• Joint reaction forces
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Modeling System

Product optimization design

Movement 
Analysis

Sports

Assistive 
Devices

Orthopedics 
and rehab
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AnyBody Modelling System
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Internal body loads
• Muscle forces
• Joint moments

Inverse dynamics
Muscle recruitment

Post Processing (e.g. 
Finite element tools)
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ANYBODYRUN
A web application for running biomechanics

Presented Professor John Rasmussen
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AnyBodyRun.com
- a web application for running biomechanics

1. Introduction

2. Idea and technology

3. Outlook



1. Introduction



Lots of new technology for 
running

Mobile
Running 
watches

Wearables Gadgets

Big 
data

Social 
networks

Cloud IMUs

AppsPulse

Garmin

Suunto

Fitbit

Strava

Polar

Runcoach

Runkeeper

Runtastic



The Cloud

Processing

Speed, Distance, 
Height

Step frequency
Calorie consumption

Accelerations
Angular velocities

GPS
Pulse

Wearable



2. Idea and technology



Muscle forces

Muscle mechanical
work

Ground 
reactions

Ligament forces

Joint reactions

Muscle
metabolism

Tendon forces

Efficiency

Biomechanical model

We need a lot of information to compute this validly
for a given person running in a given way



Input Motion capture
input

Force platform 
input

Anthropometry
input

Can be simulated accurately
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Skals et al., 
Multibody System Dynamics, 39(3)
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Statistical data

• Both of these statements are probably true:
• People run differently

• People run similarly

• So, running parameters will be statistically
correlated.

• We need
• Data

• Running parameters

This Photo by Unknown Author is licensed under CC BY-SA

https://en.wikipedia.org/wiki/Great_Bristol_Half_Marathon
https://creativecommons.org/licenses/by-sa/3.0/


Data

• Pipeline of motion-captured running trials
from a running shop.

• 285 successfully processed trials so far.

Kaiser Sport & Orthopaedics A/S

Marker Trajectories

AnyBody

Joint angles



Joint angles: Different and similar
Some motions have much similarity between trials…

…and some less.



Fourier series
• Convergent, infinite series approximation

• Useful for approximation of periodic functions

Wikipedia.org

AmplitudesAmplitudes

Offset

Number of 
coefs





Big data!
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285 runners x 104 DoF =  29640 functions to approximate

Fourier coefficients, anthropometry, running characteristics, etc. About 1400 columns



PCA: yes, parameters are dependent

It takes about 40 PCs to represent 90% of the variance



A new modelling paradigm

Subject-
specific 

data

Subject-
specific 
model

Subject-
specific 
results

The ”old” way

Statistical 
(big) data

Models of 
everybody

Subject-
specific 
model

Subject-
specific 
results
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The new way



Average runner

• Completely virtual. 
• Completely detailed. 
• We can simulate its biomechanics and find 

any property.
• Running economy
• Ground reaction forces 
• Tissue loads

• Prospective/predictive:
• If we make it run differently, then we can 

see the changes in loads, economy, etc.



Open access: http://ebooks.iospress.nl/publication/55322



Desktop Implementation: The Runover App



Forefoot landing



Neutral and forefoot running for John
(might be different for another person)

0

1

2

3

4

5

6

7

8

9

Economy [kJ/kg km)] Peak GRF [BW] Pat. Lig. [BW] Achil.Tend. [BW]

Neutral Forefoot



Putting it on the web: AnyBodyRun.com

Continuous parameters Discrete combinations

Many parameters Few parameters

Detailed output Few output variables

Short computation
time

Instant response



3. Outlook



Personal biomechanical
model

Processing

Database of 
runners
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www.anybodytech.com 

• Events, Dates, Publication list,  ...

www.anyscript.org

• Wiki, Blog, Repositories, Forum

Events

• March 23 – webcast: A methodology to evaluate 
the effects of kinematic measurement 
uncertainties on knee ligament properties 
estimated from laxity measurements

• Aalborg University in Denmark is planning a 
new Advanced Musculoskeletal Modelling PhD 
course to be held 3-7 May 2021. ONLINE

Meet us? Send email to  sales@anybodytech.com

Want to present? Send email to ki@anybodytech.com

Find us: 

February 9th, 2021

https://phd.moodle.aau.dk/course/search.php?q=Advanced+musculoskeletal+modelling+%282021%29&areaids=core_course-course
mailto:sales@anybodytech.com
mailto:ki@anybodytech.com
https://www.youtube.com/user/anybodytech
https://www.linkedin.com/company/227111
https://twitter.com/TechAnyBody
https://www.facebook.com/AnyBodyTech/


Time for questions

February 9th, 2021

Visit https://anybodyrun.com/

Like the FaceBook group: AnyBodyRun

https://anybodyrun.com/

