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Attitude Determination Technique using Ultrasound and RF Signal
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Abstract : GPS is widely used for positioning applications and attitude of a vehicle can be found also with multiple antennas.
However, extremely weak signal level prevents GPS from indoor operation. DR with accelerometers and gyros and landmark based
localization method used for indoor applications increase complexity and cost. In this paper, a simple but very efficient ultrasound
based attitude determination system which determines both position and attitude in WSN is given. The range between transmitter and
receivers are measured using the arrival time difference between ultrasound and RF signal. The 3 dimensional positions can be found
using more than 3 range measurements. Furthermore, if more than 2 transmitters are used, the attitude can be determined using the
baseline vectors obtained by differencing transmitter and receiver positions. The prototype system is implemented to evaluate the
performance of the proposed method. In addition, an error analysis shows the relation between the attitude error and baseline length,
quality of measurement and orientation of a vehicle. The static and dynamic experiments performed by micro mobile robot shows
accurate position with less than 1.5cm error and attitude with less than 1 degree error can be obtained continuously with 20cm
baseline. It is expected that these results can be adapted without modification to indoor applications such as home cleaning robot and

autonomous wheelchair maneuvering.
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