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Displacement estimation based on inertial sensor signals is usually performed in aid of global positioning systems or
barometers. However, due to low accuracy estimation capabilities of such aiding sensors, inertial sensor-based
displacement estimation is difficult to achieve high accuracy. This paper will show that it is possible to determine the vertical
displacement of a link connected by a joint with higher accuracy while only using the inertial sensor. The proposed method
utilizes a predetermined position vector from the joint center to the sensor and link orientation. By combining the joint
constraint, accuracy of the orientation estimation is ensured even in highly dynamic conditions, and thus, the vertical
displacement estimation with high accuracy can be achieved. Experimental results show that the proposed method
outperformed the method by fusing inertial sensor and barometer signals as well as the method using inertial sensor
signals only without constraint combination.
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