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Technical Systems of Interest

• Video-based motion capture systems

• Force plates

• EMG systems

• Pedobarograph systems



Disclosure / Disclaimers

• I am a GCMAS Representative on the Board of Directors of the 

Commission for Motion Laboratory Accreditation, Inc. (CMLA)

• I am presenting today in my role as Director of the Cincinnati 

Children’s Motion Analysis Lab.

• None of the following approaches/examples should be interpreted as 

mandatory or best practice.

• cmlainc.org/Resources – Quality Assurance Presentation

• Companies and commercially available items are mentioned in this 

presentation. They are provided only as examples; no endorsement 

is implied.



Terminology

• Calibration

• A comparison of measured values delivered by a test device 

against those of a calibration standard

• Accuracy (Validity)

• The degree of closeness of measurements of a quantity to 

that quantity's true value

• Precision (Repeatability)

• The degree to which repeated measurements under 

unchanged conditions show the same results



Accuracy and Precision

Image: Sketchplanations.com

https://sketchplanations.com/accuracy-and-precision


Motion Capture System



Video-Based Motion Capture System

• Calibration

• Establishes the position and orientation of each camera around/within the 

capture volume

• Establishes transformation matrix(ces) by which 3D marker positions can be 

calculated from 2D camera data

• Generally performed immediately prior to data collection, and following any 

adjustment to cameras

• Each camera system manufacturer has system-specific processes for camera 

calibration

• Accuracy and Precision

• Repeated measurement of markers at known positions and/or distances



Video-Based Motion Capture System

• Calibration Example: MAC Raptor system (Cortex interface)
• L-frame and wand



Video-Based Motion Capture System

• Calibration Example: MAC Raptor system (Cortex interface)
• Calibration residuals



Video-Based Motion Capture System

• Accuracy / Precision Example: 
SAMSA device

• “Standard Assessment of Motion 
System Accuracy ”

Piazza SJ, Chou L-S, Denniston NL, McMulkin ML, Quigley EJ, Richards JG, Schwartz MS. A proposed 

standard for assessing the marker-location accuracy of video-based motion analysis systems. 

Proceedings of the 12th Annual GCMAS, Springfield, MA, 2007.

www.gcmas.org/standards



Video-Based Motion Capture System

• Accuracy / Precision Example: 3D-printed plate
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Force Plates



Force Plates

• Calibration

• Establishes a transformation matrix by which measured voltages can 

be converted to imposed forces and moments

• Generally performed by manufacturer at factory, with no onsite 

methods of calibration available

• Accuracy and Precision

• Repeated measurement of known loads placed at known positions



Force Plates

• Accuracy / Precision Example: fixture plate w/3D printed lock



Force Plates



Motion Capture System / Force Plates

• Motion Capture / Force Plate Sync

• Measure alignment between motion capture reference 

frame and force plate reference frame

• Geospatial alignment

• Temporal alignment

• Holden, Selbie, and Stanhope. “A proposed test to support the 

clinical movement analysis laboratory accreditation process.” 

GAIPOS 17(3). 2003.

motion-labs.com



Pedobarograph System



Pedobarograph System

• Calibration

• Establishes the capability of each sensel to 

measure imposed vertical load

• Generally performed by manufacturer at factory

• e.g. Pressurized bladder that loads a large area uniformly

• Accuracy and Precision

• Repeated measurement of known loads placed 

across known regions



Pedobarograph System

• Accuracy / Precision Example: novel protocol



EMG System



EMG System

• Calibration

• Establishes the transform from voltage data collected at electrode (skin 

or intramuscular) to voltage data collected at the board

• Availability of onsite methods is manufacturer-specific

• Accuracy and Precision

• Repeated measurement of known signals (known amplitude, period, 

etc.) applied to electrodes



EMG System

• Accuracy / Precision Example: 

signal generator

• Impose a signal of fixed frequency and 

amplitude at sensor, and measure 

output from motion capture A/D

• Device-specific challenges

• Introduction of the signal to the sensor 

(geometry, material)

• Warranty concerns



Documentation

• What was done?

• When was it done?

• Who did it?

• What were the results?

• What actions (if any) 
were taken?



THANK YOU


