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57 ABSTRACT 

A Self contained Sensor apparatus generates a Signal that 
corresponds to at least two of the three orientational aspects 
of yaw, pitch and roll of a human-Scale body, relative to an 
external reference frame. A Sensor generates first Sensor 
Signals that correspond to rotational accelerations or rates of 
the body about certain body axes. The sensor may be 
mounted to the body. Coupled to the Sensor is a signal 
processor for generating orientation signals relative to the 
external reference frame that correspond to the angular rate 
or acceleration signals. The first Sensor Signals are imper 
vious to interference from electromagnetic, acoustic, optical 
and mechanical Sources. The Sensors may be rate Sensors. 
An integrator may integrate the rate Signal over time. A drift 
compensator is coupled to the rate Sensors and the integrator. 
The drift compensator may include a gravitational tilt Sensor 
or a magnetic field Sensor or both. A verifier periodically 
measures the orientation of the body by a means different 
from the drift sensitive rate sensors. The verifier may take 
into account characteristic features of human motion, Such 
as Stillness periods. The drift compensator may be, in part, 
a Kalman filter, which may utilize Statistical data about 
human head motion. 

13 Claims, 14 Drawing Sheets 
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FIG. 2A 
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FIG. 2 B 
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