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Abstract 

    This paper proposed an indoors location and attitude determination system 

using a commercial production system (Cricket). The Cricket system was originally 

designed for the 3D positioning for indoors applications. This research intends to 

enhance its functionality for the 3-axis attitude determination by using the carrier 

phase techniques. A similar approach can be found in the multi-antenna GPS 

system. In the GPS system, the signals from one satellite to different antennas are 

assumed to be parallel. This assumption is acceptable because the distance 

between antenna and satellite is quite long. However, this assumption cannot be 

applied to the indoor positioning system since the distance between transmitter and 

receivers is relatively short. Therefore, we derived new equations for the indoors 

positioning system so that it can do the attitude determination without the 

parallel-signal assumption. 

    In this approach, we used the “baseline vectors,” “line of sight vectors,” and 

phase differences between received signal of different receivers to determine the 

attitude of the object. The baseline vector is the relative position vector between 

different receiver, which is obtained by design. The line-of-sight vector is the relative 

position vector between transmitter and receiver, This can be obtained by the 

original Cricket function. And, the phase difference between received signals can be 

obtained by the “correlation analysis” method. With these three information, the 

attitude determination was formulated into an optimization problem and solved by 

the “Wahba method.” 

    The proposed method is verified using Matlab simulations and some 

preliminary experimental results. According to the simulations, the system needs, at 

least, three transmitters and four receivers to achieve 3D positioning and 3D attitude 

determination. When using the Cricket system combined with the carrier phase 

measurements, the distance measurement accuracy is 0.3294mm, which was 1 cm 

from the original Cricket system output. Using this distance accuracy to estimate the 

accuracy for the attitude determination, the accuracy of the rotation angle is 1.2031 

degree. 
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