Daniel Jacobs

BioE215 Lab 4

Segment Scaling

1.  For a male human of mass 90 kg with a foot of length 279.4 mm (11 inches) from the pternion (posterior point of the heel) to acropodion (tip of the longest toe), the following values are calculated using “Adjustments to Zatsiorsky-Seluyanov’s Segment Inertia Parameters,” by Paulo de Leva, Journal of Biomechanics, Vol.

29, No. 9, 1996, pp. 1223-1230.
Mass:
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Center of Mass:
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2. The statement “segment-scaling” is more accurate than “whole-body scaling” is usually true.  Because the sample sizes of the various measurement papers are so small, the majority of subjects will not fall tightly within the same percentages and lengths.  Differences in race, age and physical fitness will easily skew the results.
3. The accuracy of mass and inertia properties are less important to the analysis of low speed dynamics than high-speed dynamics.  For both high speed and low speed dynamics that occur on the ground, the ground reaction force dominates the system and the mass and inertia properties have little effect. However, for high speed dynamic maneuvers that contain a flight phase, such as running and jumping, and maneuvers that have little interaction with the ground, such as throwing a baseball, the segment mass and inertia properties dominate the dynamics.  
5. The segment with the largest percentage difference is the foot.  The segment with the smallest difference is the trunk.

6. The mass reported by both methods is the same.  The method we use scales the standard lengths by the ratio of the subject height to the standard height.  It does not scale the masses in the same way.
7.)

Get Subject Total Length and Mass

Get Subject Segment Length
Calculate the Segment Mass of the Standard Subject

Calculate the Ratio of the Subject Segment Length to the Standard Segment Length
Scale Standard Subject Segment Mass by Length Ratio

Recompute Subject Total Mass and Compare to Original Value

If the mass is too large, multiply each segment mass by a percentage to mimic body type.
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