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• Body Segment Parameters
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Anthropometry is the discipline concerned with the 
measurement of the physical characteristics of 
humans. Biomechanists are mainly interested in the 
inertial properties of the body and its segments, a body 
segment parameters. Before a kinetic analysis of 
human movement is possible, each segment’s physical 
characteristics and inertial properties must be 
determined. The relevant characteristics are the 
segmental mass, locations of the segmental centers of 
gravity, and segmental mass moments of inertia.
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Body Segment Parameters

12th April 1961 the Russian Cosmonaut Yuri Gagarin was the first human to 
make it past our planet’s atmosphere and out into open space.
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Body Segment Parameters

His entire journey in the Vostock 1 Rocket lasted 108 minutes (less than 2 hours) 
during which time he took off from the Baikonur Cosmodrome in the Southern 
deserts of Kazakhstan, orbited once around the Earth and landed safely back on 
land in Northern Russia.
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Body Segment Parameters
Radius of Gyration
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Body Segment Parameters

A more practical approach:





k indicates radius of gyration, which is an experimentally 
determined length that applies to the whole object at 
once k depends on the location of the axis and location 
of the mass.

𝐼𝐴𝑋𝐼𝑆 =  𝑚𝐵𝑂𝐷𝑌 𝑘2

Radius of Gyration
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Body Segment Parameters

Radius of Gyration


• Radius of gyration is the distance a particle with the same mass as the 
segment would need to be from the axis of rotation to have the same moment 
of inertia (angular inertia) as the segment


• Radius of gyration is really just a convenient way of “packaging” mass 
moment of inertia information


• In anthropometric data sets, k is often expressed relative to segment length


Mass Moment of Inertia

For a three dimensional object there will be 3 moments of inertia, typically 
expressed about the 3 principle axes of the segment For human limb 
segments, IX and IZ will be similar, IY will be much smaller
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Body Segment Parameters
Center of Percussion

The center of percussion is not strictly speaking 
a body segment parameter. It is usually 
associated with sporting implements, such as 
baseball bats, rackets, and golf clubs.
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Body Segment Parameters
Volume Calculations
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Body Segment Parameters
Volume Calculations
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Body Segment Parameters

Example:  If the greater 
trochanter has coordinates 
(72.1, 98.9) and the lateral 
femoral epicondyle has 
coordinates (86.4, 54.9), 
calculate the center of 
mass of the thigh.

(72.1, 98.9) 

(86.4, 54.9) 
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