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segment geometry]]. the default visual3d segments are treated as
[[visual3d:documentation:modeling:segments:segment_geometry|geometric objects]] that have
inertial properties based on their shape. **hanavan e. (1964) a mathematical model for the human
body. technical report, wright-patterson air force base.** \\ please refer to
[[visual3d:documentation:modeling:segments:transforming_segment_moment_of inertia|transforming
segment moment of inertia]] for details on transforming moment of inertia from one coordinate
system into another coordinate system. ==== inertial properties of a cone (conical frustrum) ====
one of the visual3d segment geometries is labeled a **cone.** to be precise the **cone** refers to a
**conical frustrum.** a **frustra of right cones** is created by cutting the top off of a cone such that
the cut is parallel to the base of the cone. frustraofrightconesl.gif\\ a frustra of right cones is created
by cutting the top off of a cone such that the cut is parallel to the base of the cone. \\ for a unit length,
the center of mass relative to the proximal end of the segment is located at:
frustraofrightcones2.png\\ given: m= segment mass, and |= segment length frustraofrightcones3.jpg\\
==== inertial properties of an elliptical cylinder ==== cylinder.gif\\ the distance from the proximal
end of the segment to the center of mass of the segment. **cg_from_proximal_end = 0.5*/** the
moment of inertia of a cylinder. (assuming the default visual3d coordinate system) cylinderinertia.gif\\
visual3d uses the radius at the distal end of the segment as the radius of the cylinder. ==== inertial
properties of a sphere ==== === defining a spherical segment === for segments modeled as
spheres, visual3d requires a proximal segment radius and a distal segment radius. the inertial
properties of the segment are calculated using only the distal radius. however, the proximal radius is
still required to determine the location of the proximal segment end. if both a medial and a lateral
target are used at one end of a segment during subject calibration, then the radius at that end is
determined to be one-half of the distance between these targets. if only a single target is used at the
end of a segment then a qualifier, either dist_rad or prox_rad, must be used. one notable difference
arises in creating spherical segments. visual3d expects the distal targets to be located at 50% of the
distance between segment ends. this allows the distal radius to produce a realistic measure of the
dimension of the sphere. sphere.gif\\ the distance from the proximal end of the segment to the center
of mass of the segment. **cg_from_proximal_end = I** the moment of inertia of an sphere. (assuming
the default visual3d coordinate system) sphereinertia.qgif\\ visual3d uses the radius at the distal end of
the segment as the radius of the sphere. the length of the sphereis from the proximal end to the
distal end of the segment. ==== inertial properties of an ellipsoid ==== ellipsoid.gif\\ the distance
from the proximal end of the segment to the center of mass of the segment. **cg from_proximal_end
= ** the moment of inertia of an ellipsoid. (assuming the default visual3d coordinate system)
ellipsoidinertia.gif\\ visual3d uses the radius at the distal end of the segment as the radius of the
ellipsoid. the length of the ellipsoid is from the proximal end to the distal end of the segment. ====
entering inertial values using expressions ==== it is possible to include any regression equations for
the inertia and center of mass because visual3d allows the user to put expressions into the edit
boxes. refer to
[[visual3d:documentation:pipeline:force_commands:entering_inertial values using_expressions|enteri
ng inertial values using expressions]] for more details. ==== adjusted zatsiorsky-seluyanov's
segment inertia parameters ==== using the adjusted zatsiorsky-seluyanov's segment inertia
parameters in visual3d instead of the default dempter's and hanavan's. }}}}}333333313)
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