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Verification 

The process of determining that a computational 
model accurately represents the underlying 
mathematical model and its solution.

“solving the equations right”

Validation

The process of determining the degree to which a 
model is an accurate representation of the real 
world from the perspective of the intended uses of 
the model.

“solving the right equations”

Definitions: Validation and Verification

ASME Committee (PT60) on Verification and Validation in Computational Solid Mechanics, 2006
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1. Define your research question.

2. Understand and evaluate your methods.

3. Assess sensitivity.

4. Compare to experiments and other models.

5. Make real-world predictions and hypotheses.

Key Principles for Validation and Verification
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Validation Challenges for the Field

• Create more gold standard datasets

• Share models and simulations so others can 
reproduce and extend

• Ensure that the model you are using is validated for 
your application

• Develop tools to help automate validation and 
sensitivity testing

• Learn and teach others what is inside the “black box”
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– Rely on anatomical landmarks and functional joint 
centers (FJC)

– Scaling is an iterative process. "preview static pose"
option in the GUI.

– Check marker errors:

• maximum marker errors for bony landmarks should 
be less than 2 cm.

• RMS error should typically be less than 1 cm.

• Pay close attention to errors in the bony landmark 
and FJC markers when assessing the quality of your 
scaling results.

– Visualize model and verify model fit.

– Adjust the virtual markers and marker weightings to 

improve your results (NOT anatomical and FJC)

Rules of good practise - Scaling
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– Weight "motion" segment markers (technical markers) more 

heavily than anatomical markers 

– Relative marker weightings are more important than 
their absolute values

– Verify the marker error

• Maximum marker error should generally be less than 2-
4 cm, and RMS under 2 cm is achievable. 

– Check with other 3D Mocap Software

• Do not expect absolute agreement 

– Cfr offset of pelvis coordinate system and hip angle.

– Cfr ankle angle kinematics due to subtalar joint.

Rules of good practise – IK/ID
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Suggested papers on these topics


