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Scaling Scenarios

• Detailed level
– Purpose-specific modeling based on scans, 

ultrasound data, and similar.
– Detailed data for each model element.

• Individual level• Individual level
– Sports biomechanics for a particular athlete
– Gait analysis of a particular individual

• Overall population level
– Investigate ergonomic compatibility for a broad range 

of the population
– Based on anthropometric databases





Ingredients

• Scanned patient-specific data from MRI, 
CT or similar.

• Software to process the raw data like 
Mimics™ or Simpleware™.Mimics™ or Simpleware™.

• The AnyBody Modeling System
• The AnyScript Managed Model Repository



Radial Basis Functions (RBF)



Observations

• Morphing maps one set of points on 
another set of points.

• Origin and target points are finite sets, i.e. 
not infinitely many.not infinitely many.

• The mapping between the finite sets is 
then used on the entire geometry, i.e. 
infinitely many points.



How a segment is defined in 
AnyBody

Geometry – point cloud of 
muscle insertion points, 

joint centers, etc.

Muscles insert on 
bone surfaces, 

typically on condyles. 

We must 
somehow map all 
the functional 
points of a model 
from the standard 
locations to the 
patient-specific 
locations



Export original surface from 
AnyBody



Import AnyBody bone and patient-
specific bone into the image 

processing software



Register the patient-specific 
bone on the original



Identify pairs of bony landmarks 
and save their coordinates



Import the coordinate pairs into 
AnyBody

• Define a scaling function 
of type 
AnyFunTransform3DRBF

• Define two sets of points
– Points0– Points0
– Points1



Use the scaling function for the 
definition of any other node

AnyRefNode s1 = { 
sRel= ..ScaleFunctionL5({0.075, 1.19, -0.0322});

};

Scaling function defined by 
point pairs

Any other point, for instance a 
muscle attachment point sent 

through the function.



A closer look at our example
Original bone 

geometry

Patient’s 
bone

Original muscle 
insertion

Scaled muscle 
insertion



Tutorial



Final remarks
• RBF scaling is not primarily a method to 

morph a standard bone to a patient’s bone 
– we already have the patient’s bone from 
the scan.

• RBF scaling uses the difference between 
the two bones to map existing 
musculoskeletal data that we do not have 
from scans from the standard model to the 
patient.



Online resources

• www.anybodytech.com
– Free demo license for the AnyBody Modeling 

System

• www.AnyScript.org• www.AnyScript.org
– Discussion forum
– Wiki
– Model repository

• www.anybody.aau.dk
– Homepage of the research group
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